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Diavik Diamond Mines (2012) Inc. (DDMI) submitted Version 4.1 of its Closure and Reclamation Plan (CRP) on
December 17, 2019. Version 4.1 was submitted to address the Wek’èezhìi Land and Water Board (WLWB or the
Board)’s December 17, 2018, May 6, 2019, and July 16, 2019, decisions. In addition, DDMI has requested a return
of security associated with progressive reclamation of the North Waste Rock Storage Area (WRSA) in accordance
with the WLWB's September 17, 2019 guidance. DDMI provided conformity tables to indicate how all
requirements have been addressed in Appendix XII of its submission.
The WLWB's December 17, 2018 and September 17, 2019 decision required DDMI to engage with the Government
of the Northwest Territories (GNWT) regarding the updated closure cost estimate in attempt to build consensus.
On November 29, 2019, DDMI informed the Board that consensus with the GNWT was unlikely. On December 9,
2019, the GNWT submitted its own RECLAIM estimate for V4.1 and outlined the differences between the GNWT
and DDMI’s closure cost estimates.
Item Description:

During its preliminary review of CRP Version 4.1, Board staff identified potential non-conformities, as described
in email to DDMI. Following correspondence with WLWB staff, DDMI provided a response to each of these items
on May 8, 2020 including an annotated RECLAIM . This response has been uploaded to the registry and included in
the list of files below to be considered as part of this review. In addition, to assist Parties with identifying the
proposed changes to the CRP, DDMI provided a copy of the CRP identifying tracked changes from Version 4.0.
Reviewers can access the tracked changes copy here.
Using the Online Review System (ORS), reviewers are invited to submit comments and recommendations on the
documents linked below by the review comment deadline specified. Reviewers may also wish to consider
providing an overarching recommendation regarding whether the Board should approve the submission, to
provide context for the comments and recommendations and assist the Board with its decision. If reviewers
seek clarification on the submission, they are encouraged to correspond directly with the Applicant prior to
submitting comments and recommendations.

All documents that have been uploaded to this review are also available on our public Registry. If you have any
questions or comments about the ORS or this review, please contact Board staff identified below.
*Update: Please note an updated Figure Annex was uploaded on June 1, 2020 to include missing figures
**Update: On June 25, 2020 Board staff added the 2019 Reclamation Completion Report, accompanying
appendices, and updated RECLAIM estimate to this item for review. On June 25, 2020, Board staff sent an email to the distribution list formalizing the deadlines and process for providing the results of the required
engagement. As described in the June 25, 2020 email, Parties will be notified if DDMI and the GNWT submit
additional information as a result of the outlined engagement process.
***Update: On July 23, 2020, DDMI informed the Board that a consensus had been reached with the GNWT
regarding the reduction in security associated with the 2019 Reclamation Completion Report.
****Update: On September 29, 2020, DDMI requested to extend the proponent response deadline for the CRP
Version 4.1. This request has been granted and the proponent deadline has been extended to November 16,
2020.

Contact Information:

*****Update: On November 6, 2020, DDMI requested to further extend the proponent response deadline for
the CRP Version 4.1. This request has been granted on November 19, 2020 and the proponent deadline has been
extended to January 31, 2021.
Anneli Jokela 867-765-4588
Meghan Schnurr 867-765-4590
Comment Summary

Diavik Diamond Mines (2012) Inc. (Proponent)
ID Topic
Reviewer Comment/Recommendation
1 General File
Comment (doc) DDMI Cover Letter_Response to ICRPv4.1_12964
Recommendation
2 General File
Comment (doc) PropRespReq_12964_Appendix A_Mixing Zone
Discussion Paper
Recommendation

Proponent Response

Comment (doc) PropRespReq_12964_Appendix B_Tables and Figures
Recommendation
4 General File
Comment (doc) PropRespReq_12964_Appendix C_References
Recommendation
Environment and Climate Change Canada: Orlagh O'Sullivan
ID Topic
Reviewer Comment/Recommendation
Proponent Response
15 General File
Comment (doc) ECCC Cover Letter
Recommendation
16 General File
Comment (doc) ECCC Cover Letter
Recommendation
2 Table 5.2.5-3
Comment Table 5.2.5-3 provided in the main ICRP document only
Jan 31: As noted by ECCC the tables in the main
(Calculated
provides dilution factors for a small subset of parameters including document have been abreviated with the full
listing included in Appendix V. This was necessary
Dilution Factors TDS, sulfate, copper, nickel, selenium, uranium, and zinc, with the
due to the length of the document and we
Required to
maximum dilution factor required being 18.4 (copper at drainage
Achieve AEMP
basin C1). However, Appendix V provides the full suite of parameters believe appropriate as an interested reader
Benchmarks for analyzed in all drainage basins and identifies the highest dilution
would be looking to Appenidx V for specifics.
Post-Closure
factor as nitrate with a dilution factor of 22.4 at drainage basin E21,
Seepage/Runoff with the potential for exceeding the proposed closure objective. It is
within WRSA
unclear why not all parameters are included for discussion in the
Drainage Basins main body of the ICRP, as the document should outline the extent of
Appendix V
the effluent mixture and potential parameters of concern that may
(Detailed
require management.
Tabulation of
Recommendation ECCC recommends the Proponent include all
Closure
potential parameters of concern in the ICRP for discussion.
Objectives) Table 2
3 Appendix V Comment Table 2 (Appendix V) provides the proposed closure
Jan 31: DDMI understands the need to address
Table 2 SW2-1
criteria for surface runoff. These criteria have been calculated based uncertainty with regard to closure mixing zones
Runoff Discharge on a parameter-specific calculated dilution factor (the distance
and is proposing a targeted monitoring/research
Criteria
required to meet AEMP Benchmarks), rather than by establishing a program to inform final decisions. Please see the
set mixing zone in order to identify potential contaminants of
description included in the cover letter and
concern. This approach has over-estimated required discharge
3

General File

concentrations for some parameters, while for others has resulted in Appendix A for a thorough discussion on mixing
large mixing zones (up to 1 km before meeting guidelines) without a zones.
discussion of any potential measures to reduce the extent of the
mixing zone. For parameters that required very little dilution, a
minimum dilution factor of 1 was used. For example, the closure
criteria for ammonia is proposed to be 9.3 mg/L and is based on a
dilution factor of 1 (i.e. very little mixing is required to meet
guidelines). However, based on the predicted runoff water quality by
catchment basin the highest expected concentration for ammonia is
0.013 mg/L. The approach of applying a minimum dilution factor of 1
has led to over-estimation of discharge closure criteria for numerous
parameters, rather than establishment of criteria that are reasonable
given site conditions. In the case of parameters that are expected to
be high in discharges from the various catchments (e.g. fluoride,
sulfate, nitrate, cadmium, copper, silicon, etc.) the applied approach
has resulted in the discharge criteria being set at the maximum
concentration from all discharges (or the acute aquatic life guideline
in the case of nitrate), and the dilution factor indicates how much
dilution is required to achieve AEMP Benchmark concentrations. In
some cases these dilution factors and discharge concentrations
result in AEMP Benchmark concentrations being met over 1 km
away. This parameter specific approach does not provide any
information on minimization of mixing zone, the potential impacts to
aquatic life within this large mixing zone, or the impacts of the
mixture of contaminants within the mixing zone.
Recommendation ECCC recommends the Proponent: 1) For
parameters where a dilution factor of 1 was assigned, closure criteria
should be assessed for reasonably achievable concentrations based
on the modelling completed to date, rather than applying a
maximum concentration based on specified dilution factor. 2)
Provide a discussion of potential extent of sublethal toxicity within
the receiving environment for each drainage, including potential
effects due to contaminant loadings. Options for mitigation should

4

5

be discussed. 3) Provide a discussion of the potential additive effects
of the mixture of contaminants in the effluent for each drainage.
Section 5.2.5.1 - Comment Table 2 (Appendix V) proposes SW2-1 Runoff discharge
Predicted Area
closure criteria that are based on a varying, parameter specific,
Runoff/Seepage dilution factor or the acute aquatic life guidelines, whichever is
Water Quality
lower. Nitrate is the only parameter for which the acute aquatic life
Appendix V criteria is proposed as the maximum concentration at E21 (69 mg/L)
Table 2 SW2-1
exceeds the acute aquatic life guideline. Although the discharge
Runoff Discharge closure criteria for nitrate of 33 mg/L has the potential to be
Criteria
exceeded at catchment E21, no discussion has been provided on
potential management and mitigation options.
Recommendation ECCC recommends the Proponent provide a
discussion of proposed management and/or mitigation measures
given the expected exceedance of proposed seepage/runoff criteria
for nitrate at E21.

Appendix VI Section 3.1.4

Jan 31: As ECCC is aware, elevated nitrate
concentrations are understood to be residual
from explosives used during operations. As such
the source is expected to disipate with time. The
E21 drainage includes the SCRP waste rock area
and the PKCF which is expected to be the
dominant source of nitrate within this drainage
basin. ECCC correctly reference the predicted
concentration of 69 mg/L in drainage basin E21
from Table 2 Appendix V. The value is a
conservatively predicted value. For reference the
maxiumum value measured to date at 1645-87 is
20 mg/L with a mean of 7.4 (n=18) Diavik expects
the highest nitrate concentrations will occur
during operations. If water during closure/postclosure is measured above closure criteria the
management response would be to not release
the water directly to Lac de Gras but rather to
send the water to the North Inlet for treatment
and discharge.
Comment The report indicates that, "if post-closure monitoring
Jan 31: The process to add or remove an SNP
identifies seepage or runoff discharging to Lac de Gras at a rate
station would be governed by the WLWB. DDMI
greater than 50 m3/day that is not currently monitored by an SNP, a expects the requirement would be for multiple
new station will be proposed. Conversely, if monitoring of a current observations but that application for a change
SNP station establishes that slow in continually less than 50 m3/day would be made on a case-by-case basis rather
for two consecutive monitoring years, the SNP station will become than a fixed requirement.
inactive." Although it is reasonable to add and remove stations based
on presence/absence of flow, the proposed criteria to not provide
sufficient clarify on requirements to be met in order to add or
remove stations. It is unclear whether the runoff must consistently
be above or below 50m3/day to trigger action, or if a single event
may add or remove SNP stations.

6

Appendix VI Comparison to
Closure Criteria

7

Appendix VI Section 3.1.4.4
(Comparison to
Closure Criteria)

Recommendation ECCC recommends the Proponent clarify the
specific requirements for adding or removing SNP stations. This
should include the number of observances of high or low flow in
order to add or remove stations.
Comment Throughout appendix VI, the report states that SNP data
will be evaluated against closure criteria for Closure Objective SW2
which will be based on comparison of SNP data to numerical criteria
for the protection of aquatic life (Appendix V). These statement is
misleading as it seems to suggest that they will be comparing to
aquatic life guidelines but this is not the case. ECCC notes that the
closure criteria provided in appendix V do not necessarily represent
criteria for the protection of aquatic life. The development of the
criteria is based on dilution at varying distances from the discharge,
in some cases over a km from the point of entry into the aquatic
environment. There does not appear to be any analysis on how the
concentrations proposed as closure criteria may impact aquatic life
at the point of entry, or within the mixing zone until such a time that
the runoff/seepage has mixed sufficiently and aquatic life guidelines
are met.
Recommendation ECCC recommends the Proponent clarify that SNP
data will be evaluated as compared to proposed calculated closure
criteria.
Comment The report indicates that, "water quality will be required
to meet closure criteria during a final sampling event immediately
prior to reconnecting the closure drainages to Lac de Gras. Water
quality will then be expected to remain within closure criteria
through post closure." It is understood that water quality will be
required to meet closure criteria before reconnecting drainages to
Lac de Gras. However, additional details and criteria should be
outlined, as a single final sampling event with concentrations below
closure criteria does not adequately demonstrate the ability of
runoff to meet closure consistently and over seasonal changes.
Recommendation ECCC recommends that additional closure criteria
prior to reconnection of closure drainages outline that the

Jan 31: DDMI confirms that the intent is for SNP
data collected for site runoff to be compared with
approved closure criteria.

Jan 31: DDMI agrees with this ECCC
recommendation. DDMI's intent is to develop an
adequate monitoring record of water quality at
each pond location to support an application to
open each collection pond. It is likely that
application will be made earlier for some
drainage basins where water quality results show
lower concentrations.

concentration of runoff is consistently below objectives and stable
through seasonal changes.
8 Appendix VI Comment The comparison to closure criteria for the filling of the pits
Comparison to
includes, "following the completion of back flooding, water quality
Closure Criteria will also be required to meet closure criteria for regular closure
sampling for a minimum of three months leading up the final
confirmatory sampling event." This closure criteria as described does
not ensure that pits are stable through seasonal changes once fully
flooded, prior to the confirmatory sampling event and breach.
Recommendation ECCC recommends that additional closure criteria
prior to reconnection of diked out areas outline that the pit are
consistently below objectives and stable through seasonal changes.
9 Appendix VI Comment Table 1 provides a proposed schedule for closure and
Attachment 4
post-closure monitoring. ECCC notes that seepage and runoff
monitoring is proposed for the first 5 years of post-closure (20302034), 2037, and 2040, and discontinued after that point. ECCC notes
that based on volumes and characteristics of seepage/runoff,
additional monitoring may be warranted.
Recommendation ECCC recommends that seepage and runoff
monitoring during the post-closure period be developed to allow
flexibility and extend monitoring if site conditions warrant.
10 Appendix X-10
Comment The Site Runoff Water Quality model indicates that it was
Section 3.0 - Site designed to predict water concentrations on a daily time step from
Water Quality
each discharge source from 2026 to 2075 and to track chemistry of a
Model
number of parameters, including dissolved metals. Given that there
will be no TSS removal for runoff/seepage, using dissolved
concentrations has the potential to underestimate metal
concentrations and that concentrations may be higher than
modelled.
Recommendation ECCC recommends the Proponent provide a
discussion on potential uncertainties by using dissolved
concentrations in modelling.

Jan 31: DDMI suggests that ECCC review the
discussions held as part of the PKMW Public
Hearings on this subject. It is DDMI's view that
the reconnection criteria should not include a
minimum sampling duration prior to
reconnection as delaying reconnection could
potentially affect surface water quality adversely.

Jan 31: DDMI agrees that post-closure monitoring
durations should be adaptively managed based
on monitoring results. DDMI notes this could
include both extending and shortening the
monitoring duration.

Jan 31: The dissolved form of metals is generally
viewed as being the bioavaiable form so there is
limited risk of using the dissolved form in these
predictions. See GNWT 70 for a detailed
discussion on the use of total versus dissolved
concentrations.

Comment The Site Runoff Water Quality Model states that, "each
catchment area and mine facility (e.g. the Processed Kimberlite
Containment (PKC) Facility) that accumulates water was treated as a
distinct reservoir within the model" and that mixed runoff water
quality was then simulated for each of the catchment areas that
drain naturally to Lac de Gras. The assumptions of the model also
assume that, all water sourced from the PKC facility will report to
Catchment E21 as runoff. All other catchment areas (including E21)
drain individually to Lac de Gras. Results of the model provided
include PKC concentrations, as well as Catchment E21 concentrations
(Appendix X-10, Attachment 3). For example, modelling estimates
the sulphate concentrations from E21 as 1112 mg/L, and from the
PKC as 2094 mg/L. It is unclear based on the description of the model
and the results provided whether the predicted concentrations for
E21 include the runoff from E21 alone (without PKC) inputs, or if they
have already accounted for the inputs from the PKC. The
concentrations presented as the maximum modelled values in
appendix X-10 (Table 3) identify the PKC catchment as having the
highest concentrations for various parameters. However, the
modelled PKC concentrations were not carried forward into the
Appendix V analysis and calculation of the runoff/seepage closure
objectives.
Recommendation ECCC recommends the Proponent clarify whether
the modelling completed for E21 includes inputs from the PKC as
well as other inputs within the E21 catchment.
12 Appendix X-12
Comment The hydrodynamic and water quality model presents
Hydrodynamic
predicted water quality in Lac de Gras given the expected runoff
and Water
rates (Appendix X-9) and site water runoff quality (Appendix X-10).
Quality Model for The water quality predictions are presented at several assessment
Lac de Gras
nodes (MF1-3, MF2-3, MF3-1, MF3-2, MF3-3, MF3-6, NF-5, LDG48).
The rationale for selecting these specific locations were based on
location and length of available data. The stations include locations
downstream of discharge (MF2-3), near discharge from the north
inlet (NF-5), in a narrow channel North of Diavik and downstream of
11 Appendix X-10
Appendix V ICRP
Section 5.2.5.1

Jan 31: The modelling completed for the E21
drainage currently includes inputs from the PKC
as well as other inputs within the E21 catchment.
Going forward this modelling will be revised to
redirect the runoff from the PKC spillway to be to
the north via pond 3 rather than south via E21.
This will result in changes to the expected E21
runoff water quality. See Appendix A for a
detailed discussion on mixing zones including the
E21 drainage.

Jan 31: The assessment focused on a combination
of near-field, mid-field and far-field sites within
Lac de Gras to fully understand the effects of
discharges, in combination with cumulative
effects on the lake. In developing the model, it
was calibrated to AEMP sites with the most
complete datasets. The assessment then
compared modelled and measured water quality
at those stations to provide comparisons at the

the North Inlet (MF1-3), in proximity to pit lakes (MF3-1, MF3-2,
points of highest accuracy. Additional near-field
MF3-3), away from mine related discharges (MF3-6), and where Lac sites that were not included in the calibration
(because they are not highly relevant during
de Gras discharges to the Coppermine River (LDG-48). Based on
these selected assessment nodes, the Proponent has indicated that operations when calibration data were collected)
there are no exceedances of aquatic life guidelines. Although several were evaluated in detail in Section 2.3. As
assessment nodes have been provided, these sites are currently used described in this section and illustrated in Figure
as mid-field sites during the operations period. It is not clear in all
8, near-field sites that are located near discharges
cases what the actual proximity of these sites is in relation to the
with the highest concentrations, flows or loads
discharge that they are intending to capture for water quality
were evaluated using both CORMIX and MIKE3.
predictions during post closure (for example, E21, C5, C4) and what All of these sites were analyzed more fully in the
the distance is from those discharge points to the nodes. As no
Mixing Zone assessment (Golder 2020) that was
mixing zone has been set, it is unclear what the extent of the effects submitted to teh WLWB in May, 2020. Reference:
between the multiple discharge points and these assessment points Golder. 2020. Rationale for Proposed Runoff
may be.
Mixing Zones During Closure. Golder Reference
Recommendation ECCC recommends the Proponent provide
20136561-1927-TM-Rev0-2000. 7 May 2020.
additional information on selection of assessment nodes for the Lac
de Gras Water Quality Model. This should include proximity of sites
selected to discharge locations during post-closure, including
distance of assessment site from the nearest discharges.
13 Appendix X-12
Comment Attachment 2 (Appendix X-15) provides graphs of the
Jan 31: N/A
Hydrodynamic
modelled water quality results at the various assessment nodes for
and Water
all parameters. These graphs provide the modelled concentration for
Quality Model for that parameter on the left y-axis, but also include a scale for the
benchmark along the right y-axis. The concentrations as presented in
Lac de Gras
Attachment 2 Table 8 align with the information presented on the graphs and the
Water Quality
left y-axis, however the inclusion of a second y-axis depicting the
Results
benchmark as well as a benchmark line across the graph causes some
confusion in interpretation. For example for TDS at MF1-3, upon first
glance appears that the modelled concentrations (up to 30 mg/L)
exceed the benchmark concentrations since it crosses the
benchmark line, but this is not the case as the TDS benchmark for
TDS is 500 mg/L. It may be more clear if a single y-axis is used, with
an axis break to indicate large breaks in values.
Recommendation None. Comment for clarity.

Comment The proponent states "Creep behaviour of ice rich
foundation soils will result in foundation and pile movement over
time. Evidence of ice build-up within the NCRP has been observed
from seepage from the PKC Facility. Building of ice within the waste
rock can cause slow downslope movements, on the order of
centimetres per year, similar to rock glaciers. Slow downslope
movements and creep type are not viewed as a credible failure
mechanism. Drainage from the NCRP is not included in the scope of
this design, and should be considered as part of monitoring for the
facility" ECCC notes that If buildup of ice within the waste rock can
cause slow downslope movements in the order of centimeters/year
(how many cm/yr.), it is not clear why or how this would not cause
some form of failure over time. In addition, the drainage from the
NCRP would indicate that the ice build-up within the NCRP is melting
which may enhance or increase the creep downslope. It is also not
readily clear why the drainage/seepage from the NCRP is not
included in the rock pile failure analysis.
Recommendation ECCC reccomends the proponent clarify: a) Why
creep is not regard as a means that may lead to failure b) Why
drainage is not included in the analysis when its presence may be
evidence of melting ice within the rock pile
Environmental Monitoring Advisory Board: EMAB EMAB
ID Topic
Reviewer Comment/Recommendation
1 General File
Comment (doc) EMAB Cover Letter - review of ICRP 4.1
Recommendation
2 General File
Comment (doc) MSES Review of ICRP 4.1 Wildlife Criteria and
Monitoring
Recommendation
3 General File
Comment (doc) Arcadis Canada Review of ICRP 4.1 Table 2 Appendix
V
Recommendation
4 General File
Comment (doc) Slater Environmental Review of 2019 RCR
Recommendation
14 APPENDIX X-4
NCRP Final
Closure Design
4.1.1.1 Rock Pile
Failure Modes

Jan 31: a) Creep related to ice rich materials may
lead to minor long term deformations. Failure, as
defined by rapid loss of strength of ice rich
foundation soils followed by large scale waste
rock movement as a run-out type event, is not
considered credible. Some creep related
deformation movement is expected and is within
the design expectations. b) Drainage is not
considered to be a contributing factor to failure
modes because of frozen conditions in the pile.
Monitoring plans should consider documenting
locations and rates of drainage from the pile, if
this occurs.

Proponent Response

5

General File

6

General File

7

General File

8

General File

9

General File

164 General File

10 Closure Criteria

Comment (doc) Slater Environmental Review of ICRP 4.1
Recommendation
Comment (doc) Randy Knapp Review of ICRP 4.1
Recommendation
Comment (doc) Arcadis Canada Review of ICRP 4.1
Appendices&nbsp;X-8.1 &amp; X-8.2
Recommendation
Comment (doc) EMAB Approved Minutes - March 26-27, 2019
meeting
Recommendation
Comment (doc) TK Panel Recommendations Table Version 10 for
EMAB Review of ICRP 4.1
Recommendation
Comment (doc) EMAB Closure Workshop Report for EMAB Review of
ICRP 4.1
Recommendation
Comment DDMI argues that Design Criteria, as DDMI defines them,
have no role as closure criteria because they cannot be meaningfully
measured following construction. Nonetheless, DDMI continues to
include conformance with designs as closure criteria in some cases.
Recommendation Conformance with designs can only be effective as
a closure criterion if it is accompanied by clear characterization of
what the design is intended to achieve, and mechanisms to measure
achievement. DDMI has refined many of the conformance-withdesign types of criteria to include more clarity about the expected
performance of the design, but others may require further work.

Jan 31: DDMI appreciates EMAB's recognition of
efforts to address previous concerns. In reviewing
and discussiong this concern with EMAB and its
consultants it appears the primary issue relates to
the criteria related to landform (SW9). DDMI's
view remains that objectives like SW9 are not
appropriately defined by numeric criteria and
cannot be fully defined by narrative criteria.
These types of objectives are best considered
during the design review where the overall
landscape is described and can be considered by
all reviewers from their individual perspectives.
This would be the time to consider if the
landform meets or requires modifications so that
it can appropriately achieve expectations. Broad
facility features like height, slope, size, etc. must
be determined and agreed during the design

phase. Forcing numeric (or narrative) criteria
simply to define a landscape objective is difficult
but also unneccassary. DDMI proposed the
approach of considering and agreeing on a
landform during design and then having the
closure criteria demonstrate that the final
landscape meets the approved design seems
more appropriate. EMAB has not provided any
evidence or arguement as to why DDMI's
approach would not achieve the closure planning
objective.
11 Closure Criteria Comment Where DDMI specifies numerical criteria related to
Jan 31: In CRP V4.1 DDMI is requesting WLWB
(SW1-2, SW2-1, environmental contamination (e.g., water quality, sediment quality) approval, that if necessary, the alternative
M1-1, M2-1, P1-3, it consistently includes an alternative approach: "or the result of a
approach of developing closure criteria based on
NI2-2, NI3-2, NI5- detailed Risk Assessment." If approved as proposed, this broad
a detailed risk assessment is acceptable. EMAB
statement leaves substantial uncertainty about what the criteria may does not appear to be opposed to the application
1, I2-2, I3-4)
be in the future. It appears to leave DDMI with flexibility to refine the of a detailed risk-assessment as an alternative
numerical criteria based on a risk assessment that it may carry out, approach - but want to ensure it will still require
including if the currently specified criteria prove too challenging or WLWB approval. DDMI understands and accepts
expensive to achieve. Constraints on the conditions in which a risk
that if this alternate risk assessment approach
assessment approach could be applied, how a risk assessment must was applied that the resulting proposed closure
be conducted, engagement with other parties, or how results would criteria would need to be reviewed and approved
be approved are not addressed.
by the WLWB. This approach of applying standard
Recommendation DDMI should remove the alternative of a detailed guidelines first and risk-based approach where
risk assessment from all criteria where it is currently included. This required as an alternative aligns with reviewer
would not preclude DDMI from taking such an approach, but it would recommendations from Version 4.0 and the
require a further application/approval process before it could
WLWB Directive of December 2018. These are
proceed.
important closure criteria for the Diavik site and
stating this alternative approach with the closure
criteria provides necessary transparency. DDMI
does not agree with EMAB's recommendation to
remove the phrase "or based on the results of a
detailed risk-assessment".

12 Closure Criteria
for SW1 - surface
runoff & seepage
water quality that
is safe for humans
and wildlife.

13 Closure Criteria
for SW1 - surface
runoff & seepage
water quality that
is safe for humans
and wildlife
(continued)

Comment Table 2 in Appendix V sets direct consumption closure
criteria for safety of water consumption for humans and wildlife. The
guidelines provided have several gaps compared to existing CCME
and Health Canada Standards and do not reference appropriate
sources where SSRBCCs from ERM's Phase 1 and 2 reports are
included (ICRP 4.1 Appendices X-8.1 & X-8.2) Diavik proposes to use
CCME Livestock Guidelines as criteria for direct consumption of
water by wildlife, but has modified them by leaving out some
parameters. Some of the parameters left out were identified as
COPC's in ERM's SSRBCC reports. EMAB noted lack of guidelines for
chromium, cobalt and manganese and incorrect or unjustified
guidelines for molybdenum. Diavik also proposes to use a modified
version of the Drinking Water Consumption Guideline from Table
2.4-12 of the Phase 1 SSRBCC Report in Appendix X-8.1. Table 2.4-12
is not a valid source for project-specific guidelines for protection of
humans from contaminated water and has left out most of the
parameters in Health Canada's Drinking Water Guidelines.
Recommendation Provide closure criteria, predicted run-off water
quality in catchbasins and corresponding dilution factors for all COCs.
Direct consumption Closure Criteria in Table 2 in Appendix V should
use complete guidelines from acknowledged standards for
protection of wildlife and human receptors for drinking water. Ie. All
guidelines from CCME Livestock Guidelines and all guidelines from
Health Canada Drinking Water Guidelines. Where COPC's have been
identified that are not included in the relevant guidelines a credible
SSRBCC should be included.
Comment Column SW2-1 -Runoff Discharge Closure Criteria and
Predicted Run-off Water Quality in Table 2, Appendix 5 exceed
Consumption Closure Criteria for wildlife (SW1-2) and/or for drinking
water (SW1-1) for several COCs and multiple discharge locations.
Please indicate how these closure criteria are protective of wildlife
consuming water between the source and the vicinity of the
shoreline. Additional rationale should be provided to indicate how in
the future consumption of potable water between the source and

Jan 31: DDMI appreciates the detailed review of
water quality guidelines completed by EMAB and
acknowledges that there is still work to be done
to ensure appropriate guidelines are correctly
applied to the conditions anticipated in closure at
the Diavik site. However before proceeding with
this detailed work it is paramount that the WLWB
determine where each of the different standard
guidelines must apply at closure. DDMI has
provided detailed information to support its
proposed application. DDMI expects that with
certainty on where an how standard guidelines
would be applied post-closure, particularly with
regard to the size of the regulatory mixing zone,
specifics around the parameters and values in
Table 2 could be finalized. DDMI suggest this
finalization be collaborative with EMAB's
technical advisors, ECCC, GNWT and other
interested parties. The resulting table of closure
criteria would then be submitted to the WLWB
for approval. To summarize, it is DDMI's opinion
that the key enabler to finalizing water quality
closure criteria is regulatory certainty regarding
where each of the different standard guidelines
must apply. With this regulatory certainty, DDMI
is confident that Table 2 can be finalized.
Jan 31: Please see EMAB 12.

14 Closure Criteria
for SW2 - surface
runoff & seepage
water quality that
will not cause
adverse effects
on aquatic life or
water uses in Lac
de Gras or the
Coppermine
River.

the vicinity of the shoreline by people is protected by these closure
criteria. SW1-1 and SW1-2 have not been derived for a number of
identified COCs. Please indicate how humans and wildlife are
protected with no closure criteria to meet. A number of the
drinkingwater guidelines used to derive the SW1-1 have been
updated, the closure criteria should be updated to reflect these.
Table 2 shows modelled concentrations of various parameters where
they enter Lac de Gras. For Wildlife and Human Consumption it
would be more relevant to show the highest predicted
concentrations which would likely be at the source.
Recommendation Ensure closure criteria are protective of wildlife
(SW1-2) or drinking water (SW1-1) between the source and the
shoreline by meeting criteria for wildlife and drinking water. Adopt
or derive suitable closure criteria for identified COCs that are
protective of humans and wildlife. Update the toxicity
information/guidelines relied upon. To be relevant to Wildlife and
Human Consumption of water, Table 2 should also provide
predictions for water quality at, or as close as possible to, the source.
Comment Table 2 in Appendix V sets Runoff Discharge Closure
Jan 31: Please see EMAB 12.
Criteria based on a formula applied to AEMP Benchmarks, or an
Acute Aquatic Life Guideline (footnote E in Table 2 cites a response
to an EMAB comment from January 8, 2019, which it says is based on
CCME, BCMOE or USEPA; Diavik has since explained Footnote E
refers to a response it made to an EMAB comment on the PKMW
project). Acute Aquatic Life Guidelines are not shown for a number
of COCs in Table 2. It is unclear how closure criteria for those COCs
will be protective of aquatic life. Background and run-off
concentrations used in the calculations to obtain predicted run-off
concentrations and dilution factors cannot be confirmed as they
don't appear to be available. For transparency, these should be
shown in the table. The list of COCs shown in Table 2 appears to be
incomplete and inconsistent with previous COCs identified (i.e.,
cobalt, chromium, manganese). See also comments and
recommendations on Water Modelling Maximum Mixing Zone

15 Closure Criteria
for SW2 - surface
runoff & seepage
water quality that
will not cause
adverse effects
on aquatic life or
water uses in Lac
de Gras or the
Coppermine River
- dilution factor
calculation
Dilution factors
calculations in
Equation 1 of
Section 5.1 of
Appendix X (Page
37) and Dilution

Predictions below regarding source control. As noted in EMAB
comment 50 on ICRP 4.0 contaminant loadings may build up over
time in the mixing zones leading to increased size of mixing zones
and the need to monitor for this and define adaptive management
approaches.
Recommendation The source for Footnote E should be more clearly
explained in Table 2 of Appendix V. Acute toxicity values for all COCs
must be identified and relied upon. Provide background and run-off
concentrations for each COC in Table 2. Provide closure criteria,
predicted run-off water quality in catchbasins and corresponding
dilution factors for all COCs. Diavik should design to control or
improve water quality at the various sources that contribute to the
proposed mixing zones. Diavik should address monitoring and
adaptive management of potential effect of loadings of
contaminants building up over time in the mixing zones, which could
lead to increases in their size.
Comment It is not apparent in the calculation of the dilution factor
for the tracer whether the contribution of background
concentrations (both tracer and COCs) has been considered.
Whereas in Table 2 the calculation shown uses background
concentrations.
Recommendation Provide details on how the dilution factors
outlined in Table 2 and Table 3 are obtained and how they related to
the dilution factors obtained from the 3D hydrodynamic model. In
addition, please clarify if the SW2-1 run-off discharge closure criteria
accounts for incremental increase over background concentrations.

Jan 31: The specific calculation of dilution factors
for Table 2 and 3 are footnoted in each. These
values represent the amount of dilution required
for runoff to equal AEMP benchmarks. Table 2
and 3 assume background concentrations equal
to the average observed at AEMP Sites MF3-1 &
MF3-2 from DDMI (2017) AEMP Design
Document April 2018 so they do account for
some level of increase in background over
baseline conditions. The hydrodynamic modelling
shows predictions of how much dilution capacity
is available at each discharge location and
accounts for the possibility that background
concentrations can increase/decrease temporally
and spatially.

16 Closure Criteria
for SW3 - Dust
levels safe for
people,
vegetation,
aquatic life, and
wildlife

Comment ICRP 3.2, the currently approved closure plan, requires
monitoring of Total Suspended Particulate (TSP) from the WRSA,
PKC, Pits, Dikes, North Inlet and Infrastructure. In ICRP 4.0 Appendix
VI-2 section 1.4 Diavik stated it would use the existing TSP
monitoring system and procedures combined with visual
observations to monitor dust from the mine. In its response to EMAB
Comment 60 on ICRP 4.0, Diavik said it would consider adding PM2.5
to its monitoring. Diavik now proposes to cancel its TSP monitoring
and has removed TSP monitoring from SW3 criteria. EMAB does not
agree that TSP monitoring be removed from ICRP 4.1. See also
comments on Post Closure Monitoring Plan: Dustfall
Recommendation To meet site-wide Objective SW3, Diavik should
develop a robust TSP monitoring program during closure, including
during progressive reclamation such as the cover on the NWRSA.

17 Closure Criterion
SW4 - Dust levels
do not affect
palatability of
vegetation to
wildlife.

Comment Diavik proposes to monitor wildlife use of an area to
demonstrate the vegetation is palatable. The criterion as stated lacks
any stated threshold for testing whether the criterion has been
successfully met, and thus cannot be applied. In addition, as stated
the criterion implies that any evidence of post-closure use by wildlife
would be sufficient to demonstrate successful achievement of the
objective. It is not clear how measures of vegetation abundance and
richness collected during the Vegetation & Lichen Monitoring
Program (VLMP) would inform us about wildlife use of the area postclosure. Evidence that wildlife could use the post-closure landscape
would be supported by comparing similarity of vegetation

Jan 31: Closure objective SW3 is "Dust levels safe
for people, vegetation, aquatic life, and wildlife".
It is DDMI's view that dust deposition is a better
measurement end point than TSP. Deposition is
the predominant pathway of concern (see for
example EMAB 17 regarding wildlife) and
therefore a direct measure (deposition) is more
relevant than an indirect measure (TSP).
Deposition is easier to measure, can be measured
at numerous locations providing better spatial
resolution and DDMI has been monitoring
deposition consistently through operations
enabling a robust evaluation of trend over time
including post-clsoure. Deposition monitoring is
passive - not requiring power or a permanent site
presence - enabling data collection to extend for
a longer post-closure period. Deposition
monitoring can be easily coupled with other
ongoing post-closure monitoring and inspections
that only require periodic site visits. DDMI
considered TSP monitoring but for the reasons
noted above has proposed continued deposition
monitoring.
Jan 31: Closure objective SW4 is very specific to
palitability of vegetation for wildlife. This
objective was developed through a collaborative
process led by the WLWB with the final objectives
both accepted by DDMI as the basis for closure
planning and approved by the WLWB in ICRP
V3.2. It is certainly challenging to develop a
closure critera for this objective however we
maintain that caribou use of the post-closure
landscape is relevant, measureable and the most
direct indicator of palitability. DDMI

abundance/richness between near mine and reference sites. If
wildlife foraging and habitat use information is collected
systematically during the VLMP, then data could be compared
between mine and reference sites to confirm similarity in "wildlife
use of area". However, if this information is only incidentally
documented, it will not provide quantitative data to support the
objective.
Recommendation Develop an objective that ensures that
revegetation is successful in terms of wildlife use of revegetated
sites. Criteria associated with objective SW4 should be focused on
two different factors, noting that caribou are a focal receptor: 1.
Measurements of post-closure deposition of fugitive dust. This is
already proposed in association with objective SW3. For objective
SW4 thresholds for the criterion should be based on reference
conditions (pre-mine levels or measurements from outside the
fugitive-dust footprint). The expectation would be a return to levels
equivalent to pre-mining within a certain period from closure, with
regular monitoring and reporting on observed trends. 2. a criterion
for wildlife use, including avoidance of use due to dust deposition.
This could be based on the ZOI decreasing to a stated area over a
stated post-closure timeframe. Add a vegetation closure criterion
and link it to the vegetation monitoring program. Define a target
using vegetation and vascular plant abundance and richness (i.e.,
abundance/richness is similar between reference and near mine
sites). ...continued in next cell.
18 Closure Criterion Comment DDMI has not clearly defined "evidence" in the wildlife
SW4 - Dust levels criterion, nor has it identified the survey methods that will be
do not affect
applied. It appears that "evidence" could indicate behavioural
palatability of
observations of caribou in reclaimed areas. The frequency and
vegetation to
duration of post-closure monitoring associated with SW4 is not
wildlife
clearly stated. The SW4 objective only speaks to dust and palatability
(continued)
of vegetation to wildlife and does not indicate that the success of
revegetation efforts is going to be evaluated from a wildlife
perspective. Information contained in the EEM section also does not

acknowledges EMAB's comment that the current
monitoring program/closure criteria SW4-1 lacks
a specific threshold. The intent is that if there is
vegetation in an area and caribou are observed
using and consuming vegetation then this would
mean the vegetation is palitable. Additional
specificity will need to be added in future
iterations of the closure monitoring plan. EMAB's
recommendations of closure criteria related to
wildlife ZOI and vegetation metrics are not direct
measures for closure objective SW4.

Jan 31: Caribou presence/absence is proposed as
the "evidence" for SW4-1. While species other
than caribou will be monitored during
closure/post-closure, for SW4-1 only caribou
presence/absence will be used as the
performance criteria for SW4-1. No comparisons
with pre-development or reference sites will be
used for the purpose of demonstrating objective
SW4. Information regarding wildlife use during

provide information on measuring the success of revegetation efforts closure/post-closure compared with other time
for wildlife use.
periods will be included with the Environmental
Effects Reporting as described in Appenidx VI Recommendation Systematically document wildlife foraging and
habitat use during the VLMP and compare between near mine and Section 4. During closure collection of
reference sites). Please clearly define Ã¢Â€ÂœevidenceÃ¢Â€Â in
information to evaluate objective SW4 will be
the wildlife criterion and the methods to be used for surveying and collected when animals are present in areas as
analysis. Please indicate if use by species other than caribou will be described in Appenidx VI-Section 3.1.7. Postsystematically monitored. What will the Ã¢Â€ÂœevidenceÃ¢Â€Â be closure, when there is no continuous
compared to  are pre-development or reference site
environment staff on-site, observations will be
measures available? Please indicate the proposed frequency and
made seasonally when crews are on-site. Caribou
duration of post-closure monitoring for objective SW4. When
behaviour monitoring will be as described in
determining frequency and duration, take into consideration the
Appenidx VI Section 4.2.1.2 and will include
challenges DDMI has experienced attempting to collect enough
revegetated areas if/when cariobou are present
behavioural observations for analysis during the operations phase. in these areas.
Please confirm that the caribou behaviour monitoring program (or
other surveys of wildlife Ã¢Â€ÂœevidenceÃ¢Â€Â) will also include
monitoring of caribou use of revegetated areas on the mine site
through to 2041. ...continued in next cell.
19 Closure Criterion Comment Diavik's description of monitoring for SW4 includes
Jan 31: Objective SW4 and closure criteria SW4-1
SW4 - Dust levels vegetation surveys in Appendix VI, Section 3.1.5, although the survey are specific to dust deposition and palitability of
do not affect
is not mentioned in Appendix V. The survey includes monitoring of vegetation. Revegetation efforts are not
palatability of
Permanent Vegetation Plots (PVPs) and revegetated areas. The
specifically directed toward wildlife use so no
vegetation to
monitoring includes monitoring soil and lichen for metals
trigger or performance criteria has been
wildlife
concentrations. It does not include sampling for hydrocarbon or
proposed. Please see respons to EMAB - 57
(continued)
other chemical contamination. SW4 seems to be the only site-wide regarding chemical criteria for vegetation.
objective where Diavik addresses the issue of vegetation
contamination.
Recommendation Provide a trigger that would indicate if or when
additional action must be taken to ensure that revegetation efforts
are meeting expectations for wildlife use. Diavik must address
criteria for vegetation contamination as discussed under
Revegetation and Wildlife Safety, as well as sufficient monitoring to
ensure the criteria are being met over the long term.

Comment The WLWB advised Diavik to consider revising objective
Jan 31: DDMI does not interpret the WLWB
SW5, but Diavik has chosen not to. The objective does not describe a directive (pg 25 and 26 of WLWB December 2018
desired closure outcome. Instead, it is solely process related - that
RFD) as advice to re-consider the objective SW5
re-vegetation effort should take place in areas that someone sets as itself. Objective SW5 was determined
priorities. This process-based objective leads to similarly processcollaboratively following a WLWB led process and
related criteria, for example "native seed applied at a density to be has been approved by the WLWB. The WLWB
determined during design." Applying seed does not demonstrate a directive relates to continued engagement on
closure outcome - only the achievement of the seeding process. The what areas and to what extent the mine site
implications of the stated objective also extend to DDMI's approach should be revegetated. DDMI has engaged with
to closure contingencies. Section 5.2.8.9 of CRP 4.1 identifies
EMAB and other Parties on this subject and we
methods to address unsuccessful re-vegetation, but DDMI states that have not found a consensus. There are
it "would prefer to not have to repeat the re-vegetation effort as a differences of opinion as what areas and to what
extent active revegetation efforts should applied
contingency if initial efforts prove unsuccessful."
but we do not see this a reason to revise an
Recommendation DDMI should revise the objective to define an
expected re-vegetation/land reclamation outcome. This would form approved objective as EMAB seems to
the basis for appropriate refined criteria, closure measures, and
recommend.
contingencies. The MVLWB closure planning guidance cited in CRP
4.1 Section 2.2 provides valuable input about establishment of
objectives related to re-vegetation, stating that selection of
reclamation objectives should consider characteristics of the
surrounding landscape, ecological productivity, expected end land
use, and community values, among other things. Based on this
guidance, a revised closure objective for re-vegetation should require
establishment of vegetation cover and communities that are
consistent with surrounding lands and which, in the long-term, will
have ecological productivity similar to surrounding lands. This type of
objective assumes that end land use for East Island would be similar
to the land use that existing pre-mining, focused on the area
providing an ongoing contribution to the local ecology, supporting
traditional and subsitence land uses, and restoring/maintaining local
users' trust about the safety of the land.
21 Closure Objective Comment DDMI states that once revegetated areas are on a
Jan 31: Please see response to EMAB-20.
SW5 - Re"satisfactory trajectory", then the sampling frequency will align with Vegetation monitoring described in Appenidx VI vegetation
that of the VLMP. It is unclear what constitutes a "satisfactory
Section 3.1.5 will be expanded post-closure to
20 Closure Objective
SW5 - Revegetation
targetted to
priority areas.

targetted to
priority areas.
(continued)

trajectory". This should be defined so that the decision to decrease
monitoring frequency is clearly supported with data. DDMI has not
described what vegetation measures will be collected to determine
the trajectory of the revegetated plots. The SW5 objective only
speaks to where revegetation will occur and does not indicate that
the success of revegetation efforts is going to be evaluated.
Information contained in the EEM section also does not provide
information on measuring the success of revegetation efforts. As
noted in EMAB Comments and Recommendations on Wildlife Safety
with respect to vegetation contamination, EMAB is concerned about
vegetation being safe and healthy for wildlife to consume, and we
note the lack of criteria for vegetation contamination in any of the
closure criteria
Recommendation Develop an objective that ensures that
revegetation is successful in terms of native plant species
establishment (abundance and richness). Identify the vegetation
monitoring that would occur on revegetated sites and provide a
definition of a Ã¢Â€Âœsatisfactory trajectoryÃ¢Â€Â. Please confirm
that the VLMP will also include monitoring of revegetated areas on
the mine site through to 2041. Provide a trigger that would indicate
if or when additional action must be taken to ensure that
revegetation efforts are meeting expectations for plant species
richness and abundance. Revegetation should aim to cover 65-70%
of the mine footprint, including some vegetation on all closure
components ie. including NWRSA, SWRSA and PKC. Revegetation
monitoring should continue for at least 10 years after planting.
22 Closure Criterion Comment The criterion does not provide any information about the
SW6-1
intent of the design so it is not clear what a final inspection is
supposed to evaluate.
Recommendation The criterion should be refined to provide clarity
about what should be measured by an inspection.
23 Closure Criterion Comment Major channel-altering flow events are infrequent. As
SW6-2
such, monitoring for a period of five years will not be sufficient to
evaluate channel performance for events larger than those which

include permanent vegetation ploys (PVP) within
the actively revegetated Infrastructure areas.
Vegetation trajectories have not yet been
defined. They are used to trigger changes in
monitoring frequency rather than as a closure
criteria. In DDMI's opinion this detailed aspect of
the monitoring program can be defined in the
final Post-Closure Monitoring and Reporting
document. The VLMP will include PVP within the
actively revegetated Infrastructure areas. Plant
species richness and abundance are not proposed
as clsoure criteria for Objective SW5 so no
triggers have been established. DDMI appreciates
EMAB's clarity on expectations for Objective SW5
and the open and frank discussion of this with
DDMI. As previously noted DDMI's view is
different from EMAB and EMAB's view may be
different from other Parties as noted in CRP V4.1.
DDMI notes for the WLWB that we have not
identified a consensus view on areas or extent of
revegetation. DDMI accepts EMAB's
recommendation regarding monitoring duration.

Jan 31: Criteria SW6-1 is to confirm that the postclosure surface water drainage construction
follows the final approved closure design. The
inspection would be in support of the
Reclamation Completion Report.
Jan 31: The design will be based on expectations
for channel performance in extreme events. If an
extreme event occurs during the monitoring

occur within that five-year period. The criterion should define the
expectation for channel performance in extreme events.
Recommendation The criterion should define the expectation for
channel performance in extreme events and monitoring should be
revised to include monitoring after extreme events regardless of
whether they occur in the first five years post closure.
24 Closure Objective Comment In addition to monitoring, review of design, and as-built
SW8 - Predation conditions, required by TK holders and biologists for predation
of caribou is not opportunities, compared to pre-development conditions. SW8 siteassociated with wide closure objective and associated closure criteria as described
residual features currently do not have effective indicators that are measurable, do
of the site.
not have identified thresholds, and do not appear to support a timely
response. DDMI has not clearly defined "regular or systemic" in the
wildlife criterion, making it unclear what would represent mitigation
failure for residual features at the mine site. The number of
observations collected is dependent on the presence of caribou and
wolves at the mine site. That is, a lack of predation may be due to a
lack of caribou, a lack of wolves, or a lack of overlap in predator and
prey, at residual features, rather than the feature itself having no
impact. Essentially, unsuccessful predation events must be observed
to conclude that residual features are not having an impact and it is
not clear how many of these observations would be needed to
conclude that mitigation is successful. Alternatively, a measure such
as kill rate (# prey killed per predator per unit time) could be
compared between on site and off site to demonstrate no statistical
difference, but it is not clear that such information is available for
this type of comparison. ...continued in next cell
Recommendation TK Holders and biologists to review design and asbuilt conditions related to potential for caribou predation. DDMI
should provide additional information to support development of an
effective criterion that links directly to the agreed-on objective,
including: 1. An analysis of specific opportunities for caribou
predation in the pre-development environment, and of how these
might be expected to change following closure. 2. A corresponding

period it will be able to evaluate performance but
it is unreasonable to require DDMI to continue to
monitor until an extreme design event occurs in
order to confirm the objective has been met.

Jan 31: DDMI will include and welcomes both TK
and biologist reviews of designs and as-built
performance from the perspective of avoiding
landscape features that create predation
conditions. DDMI suggests that it is not practical
and may not be possible to develop the criterion
suggested by EMAB. While DDMI can to some
extent control landscape features that might
create caribou predation risks, both during design
and to a lesser extent adaptively based on site
observations, we cannot control factors beyond
the mine site that may change caribou use of the
island. For example development north of Diavik
may alter caribou movement such that the
presence of caribou on the east island is less than
pre-existing conditions and this is beyond Diavik's
ability to manage after closure. A more specific
definition of regular or systemic predation can be
developed once the basis for the criteria has been
accepted and if this recommended level of
specificity is required by the WLWB.

25 Closure Objective
SW8 - Predation
of caribou is not
associated with
residual features
of the site.
26 Closure Objective
SW9 - Landscape
features
(topography and
vegetation) that
match aesthetics
and natural
conditions of the
surrounding
natural area.

proposed criterion that includes indicators, measurement methods,
and thresholds against which indicators can be tested to
demonstrate achievement of the criterion. This analysis will have to
be conducted with reference to wildlife use/ZOI studies, as lack of
predation may result from lack of site use, rather than or in addition
to from appropriate design. Define Ã¢Â€Âœregular or systemic
predationÃ¢Â€Â quantitatively. A measurable indicator and an
associated measure of Ã¢Â€Â˜successÃ¢Â€Â™ are needed. (i.e., 3
predation events/year/feature? 8 predation events/year/feature?
Will the number of prey and predator observed be incorporated into
the measure?).
Comment The ability to collect appropriate data to support this
objective may influence the frequency and duration of the
monitoring if predation events are not captured during monitoring
efforts. (See MSES Report Section 3.3 for rationale.)
Recommendation see also Section on Post-Closure Monitoring:
General
Comment Diavik's approach to criteria for this objective seems to be
that if the design is approved then conformance with design meets
these criteria. EMAB's stated view is that there are no measurable
criteria associated with this objective. WLWB Directive 42 for ICRP
4.0 requires Diavik to revise the criteria and explain how they can be
measured. EMAB's view is this has not been done. See comments on
NWRSA design as an example. Diavik has not adequately addressed
criteria for SW9 in ICRP 4.1, including application of the criteria to
the NWRSA. Comments on SW5 also apply to the vegetation
component of SW9
Recommendation Diavik to follow WLWB Directive 42 from RFD for
ICRP 4.0 to revise the criteria for SW9 and explain how they can be
measured. Recommendations on SW5 also apply to the vegetation
component of SW9

Jan 31: N/A

Jan 31: DDMI's view is that objectives like
landscape aesthetics do not practically lend
themselves to specific numeric or narrative
design requirements that can later be measured.
We expect it is more practical to develop closure
landscapes with TK and science input, submit the
the closure designs for broad review, including
consideration of acceptability of landscape
aesthetics. Once a closure design has been
approved, including approval of the landscape
aesthetics, it seems reasonable to then have the
closure criteria demonstrating that the
constructed closure landscape matches the
design. DDMI believes WLWB Directive#42 has
been addressed. Proposed closure criteria from
CRP V4.0 that were viewed as being "more like
closure activities than a criteria" have been

removed and as discussed above, DDMI has
explained how the criteria can be evaluated.
EMAB points to the NWRSA as an example. DDMI
would like to expand on this as it is a good
example. The closure design for the NWRSA has
been reviewed broadly, including TK Holders and
was approved by the WLWB (April 13, 2018). The
NWRSA design includes the final landscape (size
and shape) of the area. Closure objective SW9
can be evaluated using closure criteria SW9-1 and
SW9-2 by confirming in the NWRSA Reclamation
Completion Report that the as-built landscape is
the same as the landscape described in the
design. For example the NWRSA Reclamation
Completion report would show that the
landscape feature of slope has been constructed
consistent with the slope described in the
approved design. It would not be reasonable to
expect Diavik to change the NWRSA slope after
this landscape feature has been approved. It is,
and has previously been acknowledged, that
some landscape details have not yet been
finalized; such as the possible placement of a few
large boulders on the final top surface of the
NWRSA. As such they cannot yet be included in
consideration of SW9-1 or SW9-2. Once these
additional lanscape details have been finalized
and approved they can also be evaluated using
SW9-1 and SW9-2. It is also reasonable to expect
that some of these final lanscape details will be
best determined adaptively based on observed
wildlife behaviour and TK assessments of the area
once the NWRSA closure cover construction is

complete. Please see also DDMI Response to
EMAB-20 and EMAB-21.
27 Closure Criterion Comment The criterion does not provide any information about the Jan 31: It is the design rather then the criteria
SW9-1
intent of the design so it is not clear what a final inspection is
that provides the specifics of the closure
supposed to evaluate.
landscape.
Recommendation The criterion should be refined to provide clarity
about what should be measured by an inspection.
28 Closure Criterion Comment The criterion does not provide any information about the Jan 31: DDMI will revise SW9-2 to remove
SW9-2
intent of the design so it is not clear what a final inspection is
statements regarding exposure of waste material
supposed to evaluate. Focus of criterion appears to be on presence to address EMAB's concern that these are not
of foreign materials, while the objective specifically identifies
features of topography or vegetation.
topography and vegetation. Topographic characteristics are
addressed more directly in Section 3.3.4.2 of the post-closure
monitoring program (Appendix VI), specifically for waste rock storage
areas. However, these characteristics are not addressed in the sitewide closure criteria related to aesthetics.
Recommendation Criteria need to address expected performance
for topography and vegetation.
29 Closure Objective Comment The objective identifies caribou and other wildlife, but the Jan 31: EMAB notes some monitoring plan details
SW10 - Safe
description of the monitoring approaches and the timing of the
around SW10-1 that DDMI agrees will need to be
passage and use surveys are primarily geared toward caribou observations. The
further defined as the monitoring program
for caribou and number of observations collected is dependent on the presence of evolves. DDMI expects these can be best defined
other wildlife.
caribou and other wildlife at the mine site. If no or few observations once the closure designs for all areas have been
are collected per residual feature, the frequency and duration of the approved and the potential residual hazards to
monitoring may need to increase to confirm the safety of the
wildlife have been identified by both TK holders
landscape. Consider using SW10 as an objective for which criteria for and biologists. DDMI accepts that this would also
safe vegetation for caribou consumption could be developed
include identification of possible adaptive
(sections on Revegetation and Wildlife Safety).
mitigation options. In SW10-1 DDMI has defined
Recommendation 1. DDMIÃ¢Â€Â™s proposed criterion should be
what would be considered a "hazard" and
linked to an explicit identification of potential hazards to passage and therefore trigger an adaptive response rather
use for caribou and other wildlife, and a detailed plan for assessment than defining "no hazard" as suggested by EMAB.
and monitoring of these hazards. 2. The criteria and their attendant We believe this to be a more appropriate
indicators should be explicitly linked to adaptive-management
approach that can be practically applied.

responses. The proposed criteria do not indicate what mitigation will
be applied in the event of such an assessment. The design of a
monitoring program associated with this objective will require a well
conceived experimental/ monitoring methodology and statistical
rigor. Indicate what Ã¢Â€Âœother wildlifeÃ¢Â€Â will be monitored.
If Ã¢Â€Âœother wildlifeÃ¢Â€Â includes carnivores, are the survey
methods proposed appropriate in terms of observer safety? Is the
survey timing appropriate for these Ã¢Â€Âœother wildlifeÃ¢Â€Â
species as the timing is set to correspond with caribou presence?
Consider how many observations of wildlife encounters with residual
features with no injury are required to determine that they do not
pose a hazard. A clear definition for what might be considered
Ã¢Â€Â˜harmÃ¢Â€Â™ is also required.
30 Closure Objective Comment Involve wildlife expertise from TK Holders and biologists in Jan 31: DDMI agrees.
SW10 - Safe
review of as-built conditions to identify potential hazards.
passage and use Recommendation TK Holders and biologists to review design and asfor caribou and built conditions related to criteria for SW 10 potential hazards for
other wildlife
wildlife.
(continued)
31 Closure Criterion Comment The objective establishes a hierarchy of preferred water Jan 31: M1-1 and M1-2 are the minimum criteria
M1-1
quality conditions, with a preference for water quality similar to Lac to enable reconnection. Conditions similar to Lac
de Gras. The criterion defaults to protection of aquatic life without de Gras would occur post-breach. DDMI could
add a criteria M1-3 that addresses similarity of
further consideration of the preferred non-degradation condition.
Recommendation The criterion should be revised to more accurately surface pit lake water and LDG water postaddress the objective through priority consideration of the preferred breach.
non-degradation condition. During discussions in August 2020, DDMI
proposed addition of a criterion (M1-3) that addresses similarity of
surface pit lake water and LDG water post-breach. This is an
appropriate approach for addressing the comment.
32 Closure Criterion Comment The criteria do not describe expected mine closure
Jan 31: DDMI acknowledges the logic behind
M3-1 & M3-2
outcomes. Instead, they describe a regulatory outcome. These
EMAB's comment however the M3-1 and M3-2
acceptance criteria are to the satisfaction of DFO
regulatory criteria may achieve the desired closure outcome, but
they leave that decision to the Department of Fisheries and Oceans. as referenced in Appendix V Table 1.

33 Closure Objective
M6 - Pit fill rate
that will not
cause adverse
effects on water
levels in Lac de
Gras and
Coppermine River
and Closure
Objective M7 - Pit
fill rate that will
not cause adverse
effects on fish or
fish habitat in Lac
de Gras and
Coppermine River

Recommendation Criteria should be revised to describe expected
performance rather than regulatory outcomes.
Comment In its response to EMAB's Comment 79 & 80 on ICRP 4.0, Jan 31: As noted by EMAB, DDMI has engaged
Diavik stated "DDMI will revise the closure criteria for M6 & M7 to be with DFO regarding any withdrawal restrictions
'maintain water levels in Lac de Gras within the range of historical
and will include these in the pit filling
annual minimum and maximum'. DDMI will revise Appendix V Table plan/design. Appendix VI will be updated when
V-2 to include these values and submit them with CRP V4.1. Instead appropriate to include this clarification.
Diavik has proposed to follow DFO's Framework for Assessing the
Ecological Flow Requirements to Support Fisheries in Canada. Section
3.2.2.1 outlines how DDMI interpreted the limits for water
withdrawal from Lac de Gras defined by the Department of Fisheries
and Oceans (DFO) Framework for Assessing the Ecological Flow
Requirements to Support Fisheries in Canada. According the DFO,
the withdrawal restrictions are as follows: (1) "Cumulative flow
alterations <10% in amplitude of the (actual) instantaneous flow in
the river relative to a natural flow regime" (2) "Cumulative flow
alterations that result in instantaneous flows <30% of the mean
annual discharge". DDMI's interpretation of these restrictions does
not appear to fully reflect the constraints prescribed by DFO. The
first DFO restriction appears to limit withdrawal or discharge to less
than 10 % of the natural flow in the stream/river at any point in time.
DDMI's interpretation considers the flow weekly, rather than at any
point in time. The second DFO restriction appears to prohibit
withdrawals that would cause instantaneous flow to fall below 30%
of the mean annual stream/river flow. DDMI interprets this
restriction on the basis of withdrawals on an annual basis rather than
instantaneous.
Recommendation The interpretation of these withdrawal
restrictions should be clarified prior to final selection of back-filing
rates from Lac de Gras to the pits. During discussions in August 2020
DDMI acknowledged the concerns about interpretation of DFO
requirements. It is clarifying DFO's requirements and committed to
include revised requirements in the design of back-fill plans for the
pits. DDMI also committed to revise Appendix VI as appropriate to

align the monitoring program with clarified DFO requirements. This is
an appropriate approach to address the concern.
34 Closure Objective Comment Under Wildlife Monitoring (as described in Standard
Jan 31: Wildlife surveys during pit flooding will be
M8 - Wildlife safe Operating Procedure (SOP) ENVI-914-0119), frequency can vary by at a regular periodic frequency within each day.
during filling of
area on the island and can be daily, continuous, or every 2 hours.
The specific frequency within a day has not yet
pits.
Monitoring is proposed to only occur during closure as the objective been determined. The monitoring specific to this
is associated with the decommissioning of open pits, underground, objective will end once the pit filling is complete
and dike areas. However, Attachment 4 of Appendix VI shows post- but the pit and dike areas will be included in site
closure monitoring continuing for 6 years post-closure (until 2035). wide wildlife monitoring post-closure as noted in
Recommendation Surveys are completed daily for the duration of pit Attachment 4 of Appenidx VI.
flooding activities. Please clarify if daily monitoring is continuous or
intermittent. Clarify post-closure monitoring duration (if occurring;
see MSES Report Section 4).
35 Closure Objective Comment To assist with the closure design of the WRSA and Till
Jan 31: As noted by EMAB the last paragraph on
W1 - Physically
Areas landscape, DDMI is developing numerical topographic
Page 44 of Appendix VI was included in error and
stable slopes to characteristics for pre-disturbance site conditions and undisturbed will be removed in the next version of this report.
limit risk of failure lands within 10km of the site (Appendix VI, Section 3.3.4.2). These
Regarding the TK Panel recommendation cited by
that would impact characteristics will be used to numerically validate the selected
EMAB, the NCRP slopes have been approved by
landscape design. The WRSA and Till Areas are the only areas where the WLWB in the final design and they have been
the safety of
people or wildlife. CRP 4.1 proposes use of these characteristics in closure landscape
reviewed by the TK Panel who have expressed
design. Unfortunately, during discussions in August 2020 DDMI
that caribou should be able to safely climb the
stated that the reference to development of numerical topographic post-closure landscape. The expectation by all is
characteristics was included in the Closure Monitoring Plan
that vegetation will establish naturally on the top
(Appendix VI) in error. As noted in comments above, the landscape of the NCRP for caribou to eat. Please see
and aesthetics criteria for the site require more definition. TK Panel Response to EMAB-26 reagrding Objective SW9.
Recommendations related to wildlife safety on the rock piles: - 3.2.
Safe wildlife access for rock pile in all seasons. Caribou will go on top
of the piles in summer; consider having vegetation there for them to
eat. Consider esker 8 km north of Diavik as an example for shaping
pile.
Recommendation DDMI should proceed with development of
numerical topographic characteristics and use these to define more
effective criteria for landscape and aesthetics criteria for site-wide

(Objective SW9) and specific components. Address TK Panel
recommendation 3.2 in final design of WRSAs.
36 Closure Criterion Comment The criterion does not provide any information about the
W2-1 & W2-2
intent of the design so it is not clear what a final inspection is
supposed to evaluate. Shape and appearance characteristics are
addressed more directly in Section 3.3.4.2 of the post-closure
monitoring program (Appendix VI). It would be beneficial for the
closure criteria to refer to the same characteristics. Also see
comments on design of NWRSA.
Recommendation It would be beneficial for the closure criteria to
refer to the characteristics described in the post-closure monitoring
program. Also see comments on design of NWRSA.

37 Closure Criterion Comment Objective W4 is a valuable addition to the closure
W4-1
objectives for waste rock, because it addresses chemical stability of
the waste rock facilities. However, the objective specifically focuses
on seepage and runoff from areas that are part of the active zone e.g., Type I waste rock in covers.
Recommendation The objective should be revised to address
seepage/runoff more broadly for the waste rock, similar to what W3
does for contaminated soils and waste. The criterion W4-1 addresses
appropriate indicators (i.e., thermal conditions and water quality),
but should be revised to require achievement of both, not one or the
other. Measurement of thermal conditions will be an early indicator
of performance failures affecting Type III rock, while measurement of
water quality indicates issues arising from the active layer. Water

Jan 31: As noted by EMAB the last paragraph on
Page 44 of Appendix VI was included in error and
will be removed in the next version of this report.
DDMI's view is that objectives like landscape
aesthetics do not practically lend themselves to
specific numeric or narrative design requirements
that can later be measured. We expect it is more
practical to develop closure landscapes with TK
and science input, submit the the closure designs
for broad review, including consideration of
acceptability of landscape aesthetics. Once a
closure design has been approved, including
approval of the landscape aesthetics, it seems
reasonable to then have the closure criteria be
demonstrating that the constructed closure
landscape matches the design. This is the same
approach DDMI has proposed to address the
landscape objective SW9.
Jan 31: DDMI would be open to revising the
wording of Objective W4 to be less specific. DDMI
accepts that the measurement end points of
temperature in Type III rock and seepage/runoff
water quality proposed as closure criteria W4-1
will likely be demonstrated over different time
horizons however only one of the end-points is
required as a criteria to demonstrate that the
objective has been achieve. DDMI acknowledges
that the thermal criteria will likely be an easier
and earlier measure to obtain.

quality also provides a direct measure of performance for Type III
rock, but will be a delayed indicator.
38 Closure Objective Comment Diavik has not addressed the issue of vegetation
P1 - No adverse contamination from PK. In its response to Comment 85 on ICRP 4.0
effects on people, Diavik said it would consider including a revised Table V-4 in
Appendix V to address vegetation contamination but has not
wildlife, or
provided any criteria. See comments on vegetation contamination in
vegetation.
sections on revegetation and wildlife safety and on safety of water
for consumption by wildlife in SW2.
Recommendation see comments on SW2, contaminated soils and
wildlife safety
39 SSRBCC Comment EMAB had Arcadis Canada review the two most recent
Appendices X-8.1 ERM SSRBCC reports dated April 2019; following discussions with
and X-8.2
Diavik it was agreed that this would be the most effective way to
engage with Diavik on SSRBCC, as directed by WLWB in the RFD for
ICRP 4.0. The Arcadis Canada review is included in EMAB's comments
on ICRP 4.1. In summary, Arcadis' review found that: The approach
used for the derivation of the SSRBCC for soil for the protection of
humans and terrestrial organisms is generally acceptable and should
confer adequate protection for these receptors if adopted as closure
criteria. It is not clear whether the water SSRBCC derived to be
protective of wildlife would offer sufficient protection, especially as
the contribution of water to impacts in the aquatic food chain was
not considered, or if it was considered, a portion of the TRV was not
attributed to the food source. Additional clarity should be provided.
The SSRBCC proposed to be protective of fish, invertebrates and
aquatic plants is not derived following CCME guidance and in Arcadis'
opinion would not provide adequate protection for aquatic life.
Arcadis recommends that the EMAB does not accept the SSRBCC for
water that are based on fish, invertebrates or plants, and that they
request revision of these closure criteria in accordance with the
CCME guidance or that Diavik rely on the CCME generic guidelines
protective of aquatic life as closure criteria.
Recommendation Based on Arcadis Canada's recommendation in its

Jan 31: DDMI does not expect there to be
credible closure pathway from PK to vegetation
given the closure plan is to cover PK with a layer
of waste rock which would effectively seperate
vegetation from PK.

Jan 31: DDMI is not proposing to advance SSRBCC
further at this time. DDMI suggests that if site
specific closure criteria need to be advanaced this
would be through a detailed Risk Assessment and
include WLWB review and approval.

40 Revegetation General

41 Revegetation Objectives

September 2019 review, EMAB does not accept the SSRBCC for
water and recommend revision of these criteria in accordance with
CCME guidance if Diavik proposes to use these as criteria in the
future. EMAB also notes that Arcadis Canada included several
comments and recommendations for revisions to other parts of the
SSRBCC reports that EMAB recommends Diavik consider, in
particular, to provide justification for exclusion of data related to PAL
and not following CCME guidelines on PAL. Detailed comments are
found in the table at the end of the review.. EMAB forwarded this
report to Diavik on September 25, 2019 and requested it respond to
the review; however we did not receive a response.
Comment Key Issues EMAB wants to address with respect to
revegetation i) Revegetation plan as presented does not meet
Objective SW9 (see also comments on Objective SW9 and criteria). ii)
Objective SW5 does not describe revegetation performance and
should be revised (see comments on Objective SW5) iii) Extent of
revegetation, including revegetation on NWRSA, SWRSA and PKC iv)
Safety of vegetation for wildlife, including any revegetation v)
Approach to revegetation - need to demonstrate success; use of U.
of Alberta study results EMAB's comments rely on expert review,
recommendations from the TK Panel and recommendations from
EMAB's 2017 Closure Workshop. EMAB notes that the 2017 EMAB
Closure Workshop included participation from all Aboriginal Parties,
and that recommendations were ratified by the participants. At
meetings with Diavik on August 4 & 10, 2020 Diavik stated it intends
to submit a Revegetation Design Report as part of its Annual ICRP
Progress Report in March/April 2021. EMAB looks forward to
reviewing the Report It would be helpful for Diavik to indicate which
of the questions and issues raised by EMAB and its consultants will
be answered in the report.
Recommendation None
Comment The proposed approaches for revegetation appear unlikely
to achieve closure objective SW 9: Landscape features (topography
and vegetation) that match aesthetics and natural conditions of the

Jan 31: The revegetation plan is intended to
provide a reasonable head start to the reestablishment of natural vegetation of the mine
site consistent with closure objective SW9.
Closure criteria SW5-1 and SW5-2 are appropriate
for closure objective SW-5. The re-vegetation
plan is an effort-based program and as such the
closure criteria are designed to confirm the
specified effort.

Jan 31: Please see response to EMAB 40

42 Revegetation
Extent

43 Revegetation
Extent
(continued)

surrounding natural area. The proposal to leave the benched profile
for the SCRP is not consistent with topography of the surrounding
area. Large blocks that are barren of vegetation (e.g., NCRP, SCRP,
PKCF) are not consistent with vegetation characteristics in the
surrounding area.
Recommendation None
Comment At its March 26-27, 2019 meeting EMAB agreed that
Diavik should target revegetating the WRSA and East Island to the
same proportions as prior to development of the mine i.e. 65-70% of
the island was vegetated. Diavik has presented a map developed by
the TK Panel as the main basis for identifying areas to revegetate. As
directed by the WLWB, Diavik provided Fig 5.2.8-2 in the Figure
Annex of ICRP 4.1 as a clearer map of the area they propose to
revegetate. The proposed area includes about 18% of the footprint.
Diavik does not want to do any revegetation on the NWRSA, SWRSA
or PKC. EMAB notes it will be impossible to achieve 65-70%
vegetation cover using only Diavik's proposed revegetation areas.
EMAB notes that the TK Panel stated that the revegetation maps it
developed (which Figure 5.2.8-2 is based on) are not complete, and
more time needs to be spent discussing and finalizing these. To
EMAB's knowledge the Panel has not discussed these maps since
they were first developed (TK Panel Recommendation 7.15. "The revegetation maps developed in this session are not yet complete and
more time needs to be spent discussing and finalizing these."). EMAB
observes that this recommendation was included in version 10 of the
TK Recommendations Table but appears to have been inadvertently
left out of version 11 as presented in ICRP 4.1). .continued in next
cell.
Recommendation None
Comment EMAB notes the recommendations from our 2017 Closure
Workshop Report, with respect to revegetation extent: - Vision of
vegetation as close as possible to pre-development conditions (p.
12). - 3b) Active re-vegetation efforts using seeds from wild local
plants should take place, including on the North Country Rock Pile. -

Jan 31: N/A

Jan 31: DDMI appreciates that EMAB has a
different view of what is an appropriate amuont
of targeted areas for revegetation. DDMI does
not agree that re-vegetation of 65-70% of the
distrurbed area is the intent of closure objective

44 Revegetation
Extent
(continued)

45 Revegetation use of Local
Species

46 Revegetation Wildlife Safety

3c)The PKC facility should be at least partially revegetated, perhaps
around the edges, so that it would become closer to predevelopment conditions. TK Panel Recommendations about the
extent of revegetation Diavik should undertake include: - 3.2. Safe
wildlife access for rock pile in all seasons. Caribou will go on top of
the piles in summer; consider having vegetation there for them to
eat. Consider esker 8 km north of Diavik as an example for shaping
pile. - 6.1. Cover PKC with natural sand and soil... Would like area to
be re-vegetated. - 6.4. Wildlife will try to access the PKC so try to
recreate habitat that was there prior to development. Stabilize
ground with willows. .continued in next cell.
Recommendation Diavik should address TK Panel Recommendations
3.2, 6.1 and 6.4 and EMAB Closure Workshop (2017)
Recommendation regarding revegetation in its revegetation plan.
Comment EMAB disagrees that revegetation of the NWRSA, SWRSA
and PKC is an unnecessary attractant to wildlife; as long as the
amount of vegetation is within the 65-70% pre-development
coverage, the attraction to wildlife will be similar to predevelopment.
Recommendation Diavik should remove statement that revegetation
of NWRSA, SWRSA and PKC is an unnecessary attractant to wildlife or
provide a defensible rationale.
Comment EMAB notes the recommendations from our 2017 Closure
Workshop Report, with respect to species used for revegetation 3b) Active re-vegetation efforts using seeds from wild local plants should
take place, including on the North Country Rock Pile.
Recommendation Diavik should provide a description of the specific
native grass seed mix it proposes to use for its revegetation and
demonstrate that these species are commonly found in the local
area.
Comment EMAB notes the recommendations from our 2017 Closure
Workshop Report with respect to safety of revegetation for wildlife Vision of vegetation that provides healthy food and habitat (p. 12)

SW5. As EMAB knows, DDMI has an established
process for addressing TK Panel
recommendations and intends to follow this
process with all TK Panel Recommendations.
Under Article 4.3 of Environmental Agreement,
written recommendations made to DDMI by
EMAB requires DDMI to either accept for
implementation or provide written reasons why a
recommendation is not appropriate and will not
be implemented. DDMI is not aware of any
outstanding EMAB recommendations from the
EMAB Closure Workshop (2017).

Jan 31: DDMI maintains that the extent of
vegetation is a factor in planning for the site to be
neutral to wildlife - Closure Goal #5.

Jan 31: DDMI intends to include this information
with the submission of the Annual CRP Update
Report in March/April 2021.

Jan 31: Please see response to EMAB 43.

The TK Panel also made recommendations on this topic:
Recommendation 7.4 - Test natural vegetation and plants from revegetation plots for toxicity to wildlife. Need to be sure vegetation
on mine site is safe to eat. Note that EMAB did not discuss whether
revegetation should occur where fuel was stored during our
engagement with Diavik on March 26-27, 2019. see section on
wildlife safety and vegetation contamination
Recommendation Vegetation should provide healthy food and
habitat. Referencing the closure workshop results and TK Panel
Recommendation 7.4, supported by community input, Diavik must
assure revegetation (both active and passive) results in vegetation
that is safe for wildlife to eat ie. criteria are required, and they must
be monitored by vegetation sampling. see section on wildlife safety
and vegetation contamination
47 Revegetation and Comment The site wide approach for terrestrial reclamation and re- Jan 31: N/A
Terrestrial
vegetation may not be effective in achieving the closure goals and
Reclamation
objectives. It also does not appear to fully consider and apply the
Approach
results of re-vegetation research reported by University of Alberta
(Appendix X-16). CRP 4.1 proposes the following terrestrial
reclamation measures: - North Country Rock Pile (NCRP): Regrading
of Type III rock areas and cover with 1.5 m of till overlain by 3 m of
waste rock. Leave benched profile (localized regrading only for
access/egress) for Type I rock areas. No re-vegetation on either Type
I or Type III rock areas.; - South Country Rock Pile (SCRP): Leave
benched profile. No cover. No re-vegetation; - Processed Kimberlite
Containment (PKC) Facility: Rock cover over most areas, except
remaining pond area. No re-vegetation; - Mine Infrastructure Area:
Scarify surfaces. Re-vegetation with native grasses for roads, airstrip
and laydown areas, excluding where fuel has been stored.
...continued in next cell
Recommendation None
48 Revegetation and Comment With these approaches, active re-vegetation efforts are
Jan 31: N/A
Terrestrial
limited to roads, airstrip and laydown areas. The NCRP and PKC
Reclamation
Facility will have rock covers, with rock that will likely include some

Approach
(continued)

fine materials due to handling and grading activities. According to
the University of Alberta report, fine materials will help to hold
moisture and support soil development. The surface of the SCRP will
be material delivered as-mined from the A21 mine and likely quite
coarse. Water retention characteristics of this material may not
support effective natural re-vegetation and soil development.
Appendix X-16 notes that mining disturbances "could take hundreds
to thousands of years to recover naturally due to harsh
environmental conditions." This statement likely applies to areas
with no reclamation activities, but also to areas with rock covers. ...
continued in next cell
Recommendation None
49 Revegetation and Comment CRP 4.1 Appendix X-16, "Diamond Mine Reclamation in
Jan 31: N/A
Terrestrial
the Northwest Territories, Soil and Native Plant Community
Reclamation
Development" (University of Alberta, 2018), describes the results of
Approach
several years of research at Diavik about soil development and re(continued)
vegetation. Part VI of the report provides recommendations for
successful re-vegetation, and future research. The recommendations
for re-vegetation "are focused on providing ecologically and
economically effective approaches to building anthroposolic soils
with physical and chemical properties that facilitate development of
a diverse and self-sustaining native plant community that meets the
needs of wildlife and local communities, similar to undisturbed
ecosystems." ... continued in next cell
Recommendation None
50 Revegetation and Comment Some key University of Alberta recommendations relevant Jan 31: N/A
Terrestrial
to the re-vegetation approaches proposed by DDMI include: Crushed
Reclamation
rock with organic amendments consistently results in high seedling
Approach
emergence and growth, moss and lichen establishment, and plant
(continued)
species richness; Increasing the amount of fine material in crushed
rock can improve water and nutrient retention and result in greater
long-term re-vegetation success. This can be achieved by increased
crushing during processing; removal of large rocks while still
maintaining some for the benefits of micro topographic variation; or,

mixing with finer substrates such as sediment; Addition of organic
amendments, especially salvaged soil and sewage, provides
important nutrient additions and improvements to substrate
structure resulting in greater plant response. The combined benefit
of nutrients and organic matter make these amendments most
effective. Without addition of these two amendments, there was
negligible organic matter present in reclamation treatments; ...
continued in next cell.
Recommendation None
51 Revegetation and Comment Rapid plant establishment and growth are critical factors Jan 31: N/A
Terrestrial
in northern environments where the growing season is short and
Reclamation
wind and water erosion of seed and seedlings may be high. Natural
Approach
recovery of disturbed sites using crushed rock, sediment and
(continued)
processed kimberlite will not occur in a reasonable time period and
assisted revegetation is required; Natural colonization is enhanced
with the use of salvaged soil as an amendment, however, abundance
and diversity of natural colonizers is low even after ten years and key
plants and lichen are absent; and, Revegetation methods proposed
in this research could be applied to small areas distributed across a
reclamation site to produce patches of vegetation islands from which
plants can spread to adjacent unvegetated areas. This would
maximize benefits of limited plant material and organic
amendments. ... continued in next cell
Recommendation None
52 Revegetation and Comment The University of Alberta research appears to confirm that Jan 31: N/A
Terrestrial
crushed rock is an appropriate substrate for reclamation purposes,
Reclamation
and that it will support re-vegetation. As a result, the research
Approach
appears to support the DDMI decision to use waste rock as cover and
(continued)
vegetation substrate material. With the exception of substrate
selection however, the terrestrial reclamation extent and approaches
described in CRP 4.1 do not appear to consider and apply the results
of the University of Alberta research program and report.
...continued in next cell.
Recommendation None

Comment For areas subject to revegetation (roads, airstrip, laydown
areas), DDMI proposes scarifying surfaces and applying native grass
seed. It argues that additional "efforts and cost to supplement the
substrate and/or plant shrubs were not viewed as providing
sufficient additional closure benefits." The University of Alberta
research indicates that re-vegetation success and performance on
crushed rock improves with amendments that add nutrients and
organic matter. The conclusions of the University of Alberta report
do not support DDMI's approach and rationale. Instead, the results
indicate that amendments provide substantial benefits in revegetation success. Given the limited local availability and high costs
of imported amendments, the report provides recommendations for
how to make the most efficient use of amendment materials (e.g.,
re-vegetation islands). The DDMI proposal does not provide any
details about who concluded that amendments "were not viewed as
providing sufficient . benefits" or the rationale for the conclusion. It
also does not provide any explanation about the rationale for
rejecting the University of Alberta recommendations about the
efficient use of amendment materials. ... continued in next cell.
Recommendation Diavik should follow the recommendations from
the University of Alberta revegetation consultants to add soil
amendments and include a range of plant types in its revegetation,
as well as planting "islands" of vegetation to make best use of
available amendments.
54 Revegetation and Comment In April 2020 Diavik proposed to place some sewage solids
Terrestrial
on the till cover for the NWRSA; these could be valuable
Reclamation
amendments for revegetation so should not be used in the till cover
Approach
(operational notification to WLWB, April 21/20). Similarly, if Diavik
(continued)
treats contaminated soil to a CCME Agricultural Standard, it should
be considered for use to support revegetation efforts. The TK Panel
recommended that Diavik re-seed the land around the mine and use
dirt and safe sewage to promote growth (recommendation 8.33). ...
continued in next cell.
Recommendation Soil and amendments are a critical component of
53 Revegetation and
Terrestrial
Reclamation
Approach
(continued)

Jan 31: DDMI has fully considered the results
from the University of Alberta revegetation study.
The Annual CRP Progress Report to be submitted
in March/April 2021 will provide additional
information regarding how the UofA results were
included in the revegation plan.

Jan 31: Please see response to EMAB 53

successful revegetation as concluded by the University of Alberta.
Diavik should not use valuable revegetation soil amendments eg.
treated sewage solids, as part of the till layer on the NWRSA cover.
Address TK Panel Recommendation 8.33.
55 Revegetation and Comment For the PKC Facility and waste rock storage areas, DDMI Jan 31: Recommendation is to WLWB. WLWB
Terrestrial
proposes to rely on natural re-vegetation. The University of Alberta please see response to EMAB 43 & 53.
Reclamation
research indicates that this approach is unlikely, in a reasonable
Approach
timeframe, to result in reclamation outcomes that provide effective
(continued)
ecological services or meet aesthetic objectives and expectations.
Recommendation The WLWB should require DDMI to update its
terrestrial reclamation and re-vegetation plans (e.g., North and
South Waste Rock Storage Areas, and PKC Facility) and approaches to
more effectively address closure goals and objectives (for example,
SW5 including revisions to address comments, and SW9), and to
incorporate results of re-vegetation research programs.
56 Revegetation
Comment It is concerning that Diavik has stated a preference not to Jan 31: Please see response to EMAB 43 and 55.
Success
re-seed if the initial attempt to revegetate is unsuccessful (ICRP 4.1,
section 5.2.8.9), and that it has indicated that it considered the
recommendations for successful revegetation from its U. of Alberta
consultant to not provide sufficient benefits. These
recommendations included: - improving the surface for plants to
grow and - broadening the vegetation from grasses to include shrubs
and forbs such as are found in the areas next to the Diavik minesite.
In addition to the work by the University of Alberta revegetation
study, TK Panel recommendation 7.13 stated: Complete TK literature
report to be used as a guide in vegetation program - and noted that
much information was compiled prior to session 7 but report was not
completed.
Recommendation Diavik should make best efforts to ensure the
success of revegetation. Vegetation should be as close as possible to
pre-development conditions, and percent vegetation cover should be
the same as prior to the development of the mine ie. 65-70%,
including the NWRSA, SWRSA and PKC. Revision of Objective SW5
and performance-based criteria for Objective SW9 will be critical

57 Wildlife Safety criteria for
vegetation
contamination

58 Wildlife Safety criteria for
vegetation

factors in determining the success of revegetation. Include TK
guidance in revegetation program as referenced in TK Panel
Recommendation 7.13. Subject to EMAB's recommendations for
criteria and methodology for revegetation, we suggest an initial
approximate allocation of effort might be 70% on the areas proposed
by Diavik in ICRP 4.1 and the remainder on the NWRSA, SWRSA and
PKC.
Comment There are no criteria for contamination of vegetation Jan 31: Final mine surfaces will be composed of
Diavik seems to have addressed limited monitoring under Objective the same bedrock as that which existed preSW4, with respect to dust. Vegetation contamination might be better mining. Reviewers and regulators have expressed
addressed under Objective SW5 or SW10, as well as under specific
concern with the development of site specific
components including P1 or I2. Regardless, criteria for vegetation
risk-based closure closure criteria unless
contamination are required. No discussion or data is provided on the warranted. DDMI does not believe that the
impact to animals consuming vegetation growing in impacted areas. development of risk based closure criteria for
The ICRP 4.1 refers to a screening level ecological risk assessment
wildlife consumption of vegetation is warranted
(ERA) and data collected by the University of Alberta which was
at this time.
completed to look at dust deposition on lichen that are consumed by
caribou. The screening level ERA concluded that "results to date do
not indicate that post-closure metal levels in plants are likely to pose
a risk to wildlife." It is unclear when this study was completed as no
reference is provided and no data is available for review. In addition,
since lichen are not plants and have very different characteristics it is
not appropriate to use lichen as surrogates for higher plants and to
draw these conclusions. It is also not indicated which impacted areas
were sampled and why leaves, berries and other plant parts of
higher plants were not included in the study. ...continued in next cell.
Recommendation Diavik should provide comprehensive criteria for
vegetation contamination. These could fall under Objective SW10 safe passage and use for caribou and other wildlife. Derive risk based
closure criteria for wildlife consumption of vegetation growing in
impacted areas.
Comment In ICRP 4.0 EMAB commented under Objective SW4
Jan 31: N/A
vegetation metals monitoring: Significantly higher element
concentrations in near-field lichen samples as compared to far-field

contamination
(continued)

59 Wildlife Safety criteria for
vegetation
contamination
(continued)

samples (for aluminum, antimony, bismuth, cadmium, chromium,
cobalt, copper, lead, molybdenum, nickel, strontium, thallium,
uranium, and vanadium). Sampling at three-year intervals should be
continued, and the criterion should be a return to concentrations in
the majority of the above listed elements for near-field samples that
are not significantly higher than those in far-field samples, using the
current sampling design. EMAB also commented under Criteria P1 &
I2 - 'In their report on plant uptake of metals from PK (Appendix VIII1A), researchers from the University of Alberta state: "The limited
association between substrate and plant tissue metal concentrations
for the 33 metals analyzed suggest that substrate concentrations are
not an effective method for predicting trace metal accumulation in
plants."This finding indicates that a soil-concentration-based criteria
alone are not sufficient for evaluating adverse effects to wildlife
consuming vegetation growing in mine-waste materials. In particular,
the University of Alberta research found that although Mo
concentrations are not higher in processed kimberlite than in
reference substrates, plant-tissue Mo concentrations in plants grown
in PK were 10 times higher than plant tissues grown in lakebed
sediments. ...continued in next cell.
Recommendation
Comment The University of Alberta research does not provide data
on what these concentrations were, but Mo is an element known to
contribute to secondary copper deficiencies in ungulates when found
in elevated concentrations. This reinforces the importance of
developing criteria based on plant element concentrations as well as
soil element concentrations. Monitoring under SW4 included
monitoring of Permanent Vegetation Plots (PVPs), for metals
contamination (App VII, p. 29/149) but not hydrocarbons or other
chemicals. It is not clear if this monitoring includes revegetated areas
or whether monitoring duration is adequate. TK Panel
Recommendations: - 7.4 - Test natural vegetation and plants from revegetation plots for toxicity to wildlife. Need to be sure vegetation
on mine site is safe to eat.

Jan 31: As described in Appendix VI - Section
3.1.5 - DDMI expects that the existing Vegetation
and Lichen Monitoring Program (VLMP) will
continue through closure and post-closure and
include revegetation areas. DDMI has not
identified the need to include analysis for
hydrocarbons in the VLMP. The VLMP results are
assessed with regard to potential health risks to
caribou.

60 PKC Facility Water
Balance (App X-9
& App X-17)

61 PKC Facility
Uncertainties and
Risks (5.2.6.6) and
Thermal and
Seepage
Modelling (App X17)

Recommendation Vegetation monitoring for contaminants should
sample for metals, hydrocarbons and other contaminants in soil
where revegetation takes place. Both active and passive revegetated
areas should be sampled. Sampling duration should be long enough
to assure that contaminant uptake by plants does not present a risk
to animals that feed on them. In developing criteria for vegetation
contamination, Diavik should address TK Panel Recommendation 7.4
Comment A site water balance was completed and provided in
Appendix X-9. The balance included estimates of water quantities in
the PKC Facility drainage basins. The water balance should be
updated as seepage rates and routes are further understood.
Additionally, the PKC Facility Thermal Modelling and Seepage
Analysis (Appendix X-17) references a report prepared for DDMI by
Golder Associates Ltd. titled Closure Water Balance Model Seepage
Assessment of the PKC Facility.
Recommendation To aid in understanding the results of the thermal
modelling and seepage assessment, DDMI should provide the report
titled Closure Water Balance Model Seepage Assessment of the PKC
Facility and referenced in CRP 4.1 Appendix X-17 under Golder,
2019b.
Comment One of the uncertainties of the PKC Facility closure design
identified by DDMI is the "post-closure thermal conditions,
particularly as they relate to long-term seepage control". The
Processed Kimberlite Containment Facility Plan Version 4 outlines, in
Section 2.2.7, that seepage from the PKC Facility caused the
downstream faces of the PKC Facility Dams to freeze to a depth that
did not thaw in the summer. It was further identified that a network
of rockfill structures used to support pipelines and spigots within the
PKC Facility were acting as seepage conduits between the PKC
Facility Pond and the Dams. Seepage was then impounded in the
dam embankments behind an ice dam of an unknown integrity,
which could potentially affect the structural stability of the dam. ...
continued in next cell.
Recommendation None

Jan 31: DDMI intends to make additional
submissions to the WLWB with the Annual CRP
Progress Report in March/April 2021 that we
expect will be helpful in aiding understanding of
the PKC water balance, seepage rates and routes.

Jan 31: N/A
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Comment Seepage impoundment behind a frozen ice dam could lead Jan 31: N/A
to saturation of dam material at higher elevations than accounted
for in the design, including potential saturation of materials in the
downstream face of the dam. Higher saturation elevations could lead
to seepage on the dam face. Saturation of dam materials can affect
stability of the dam because saturated materials have lower
strengths. Seepage on the face of the dam can also lead to stability
concerns.... continued in next cell.
Recommendation None
Comment In current operations, strategic adjustment of fine
Jan 31: N/A
processed kimberlite (FPK) deposition successfully reduced the
seepage entering the rockfill structures within the PKC Facility. In
order to monitor and intercept seepage moving towards the dams
and remove seepage impounded in the dam embankments,
interception and upstream depressurization wells were installed. ...
continued in next cell.
Recommendation None
Comment The currently approved closure design does not include
Jan 31: N/A
long-term pumping for these interception and depressurization
wells. Such pumping would likely be contrary to Closure Goal 8:
"Final site conditions that do not require a continuous presence of
Mine staff." Furthermore, the Guidelines for Closure and
Reclamation of Advanced Mineral Exploration and Mine sites in the
Northwest Territories (MVLWB 2013) states that "The Mine should
make all practical efforts to ensure that any component that remains
after closure does not require long-term active care and
maintenance." ... continued in next cell.
Recommendation None
Comment The currently approved closure design concept involves
Jan 31: N/A
freezing the FPK beach areas to prevent seepage. However, due to
the uncertainty related to rockfill structures acting as seepage
conduits, Golder Associates Ltd. completed PKC Facility Thermal
Modelling and Seepage Analysis (Appendix X-17) for the South Barge

Modelling (App X- Road and the PKC Facility East Dam. Coupled Thermal and Seepage
17)
Analysis modelling was completed for a 25-year period modeled in
two stages. The first stage considered the first five years, where the
PKC pond is to be removed by pumping to facilitate freezing of the
FPK. In the second stage, beginning after five years, the model
considered cessation of pumping and re-establishment of the pond.
The modelling predicts that after the first five years, during which
the PKC pond was removed, the FPK beaches would be largely frozen
and the elevation of saturation in the dam embankments would be
low (Figure 19, Appendix X-17). The trend is similar by Year 15, but
the depth of freezing in the FPK beaches is predicted to decrease. By
Year 25, the modelling predicts a substantial reduction in the depth
of freezing for the FPK beaches, with an associated rise in the
elevation of saturation in the dam embankments. Furthermore, the
model predicts that the downstream face of the dam would still be
frozen, with temperatures getting colder towards the toe (Figure 20,
Appendix X-17) and more of the dam embankment at or near zero
degrees in comparison to Year 15 and earlier. There are no modelling
results for the coupled thermal and seepage analysis beyond Year 25.
... continued in next cell.
Recommendation None
66 PKC Facility
Comment DDMI is currently actively pumping to prevent seepage
Jan 31: DDMI appreciates EMAB confirming
Uncertainties and from impounding in the dam embankments because the
support for the planned submission of the Annual
Risks (5.2.6.6) and downstream faces are frozen. The trend predicted in the Coupled
CRP Progress Report in March/April 2021.
Thermal and Seepage Analysis completed by Golder Associates Ltd.
Thermal and
seems to indicate that beyond Year 25, a similar situation could arise.
Seepage
Modelling (App X- The modelling predicts trends of warming from Year 15 to Year 25,
17)
including in the dam embankments. However, temperatures are
predicted to remain below zero and relatively stable at the toe of the
East PKC Facility Dam.
Recommendation DDMI should complete further modelling to
understand how trends may continue in the future. Predictions
should address a time period long enough to reach stable
thermal/seepage conditions. Additionally, contingency plans should
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68 PKC Facility
Uncertainties and
Risks (5.2.6.6)

be developed to address the possibility for increased and re-routed
seepage quantity. The existing contingencies, outlined in Section
5.2.6.9 of the CRP V 4.1, are largely focused on seepage quality,
versus the potential for seepage to affect containment integrity.
During discussions in August 2020, DDMI indicated that it intends to
include analysis to address the comment as part of the PKC Closure
Design Report that it expects to submit by early 2021 as part of the
2020 Annual Closure Progress Report. This is an appropriate
approach for addressing the issue.
Comment Diavik has effectively pushed off any decisions and
Jan 31: Please see response to EMAB 66
responses on the design for closure of the PKC facility until a final
option is selected. This is a complex decision and includes the
possibilities for wet closure (the current concept), dry closure and/or
relocation of fine PK to the mine. The current approved plan may not
be viable and has many issues to resolve. This aspect remains the
primary deficiency in the closure plan. A proven final closure plan for
the Diavik mine site is required.
Recommendation The final closure plan is to be submitted in
October 2022. Given this is only 2 years away, Diavik needs to
provide a proven concept for closure of the PKC ASAP. Diavik has
indicated it intends to submit a PKC Closure Design in Q1 2021 along
with the 2020 Annual Closure Progress Report. EMAB awaits the PKC
Closure design report.
Comment DDMI recognizes in CRP 4.1 Section 5.2.6.6 that
Jan 31: Please see response to EMAB 66
completing a comprehensive options analysis is necessary to
determine which is more suitable, a wet or dry cover. To complete
the analysis, DDMI states that both wet and dry cover closure
designs will be brought to similar and adequate level of detail. DDMI
outlined that field trials will be required to determine the
constructability of a dry cover. To complete field trials, DDMI
outlines that FPK deposition must be complete and site dewatering
started.
Recommendation If regulatory approval is obtained, DDMI is
encouraged to progress with the deposit of PK into mine workings,
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70 Section 5.2.7.3.6
NI Preferred
Closure Design

especially if it will allow for PKC Facility dry cover field trials, cover
design, and options analysis to commence prior to the end of
commercial operations in 2025.
Comment In Section 5.2.6.6, DDMI states that a dry cover option is
being researched and considered in the ongoing cover design
planning. Construction of a dry cover will reduce concerns related to
shoreline stability and wildlife access to unstable extra fine
processed kimberlite (EFPK) and FPK. DDMI recognizes in CRP 4.1
Section 5.2.6.6 that completing a comprehensive options analysis is
necessary to determine which is more suitable, a wet or dry cover.
To complete the analysis, DDMI states that both wet and dry cover
closure designs will be brought to similar and adequate level of
detail. As thermal and seepage modelling has been completed for
the wet cover closure design, similar modelling should be completed
for the dry cover closure design to address concerns about ice
damming at the toe of containment dams. Without modelling, the
thermal and seepage impacts for the dry cover option are unclear.
Recommendation Prior to completing the cover design options
analysis, DDMI should complete thermal and seepage modelling for
the dry cover closure design; as has been done for the wet cover
design option.
Comment In Section 5.2.7.3.6 of the CRP V 4.1 DDMI states that the
preferred closure design for the North Inlet (NI) is to excavate a
section of the NI east dam and replace it with run of mine rock. The
proposed dam breach would be 30 m wide and 2-3m deep, and
would allow for hydrologic connection; but no fish passage. DDMI
recognizes that the ideal closure plan for the NI is still to fully breach
the East Dam and allow fish passage. However, full reconnection is
currently restricted due to potential effects of hydrocarbon
contaminated NI sediments on aquatic life. One of the key factors in
the selection of the preferred closure design was the results of a
literature review completed by Golder Associates Ltd., included as
Appendix X-19. The review outlined that bioremediation of
hydrocarbons is achievable, but rates may be inconsistent as

Jan 31: Thermal and seepage analysis has been
advanced in support of a wet cover option
because seepage rates must be sufficiently low to
ensure a pond (i.e. wet cover) will remain postclosure. The dry cover concept is less sensitive to
seepage rates and so a similar analysis is not
required.

Jan 31: N/A

hydrocarbon reducing bacteria populations and sludge deposition
rates vary across the NI. Nonetheless, a 50% reduction in PHCs within
10 years is conservatively estimated to occur without further
intervention. Such a reduction would bring the hydrocarbon
concentrations below 2008 CCME Guidelines for Ecological Soil
Contact - Plant and Terrestrial Invertebrates for two of six sediment
samples collected by Golder in the NI in April 2019. Based on the
suitability of the NI for in-situ bioremediation, the preferred closure
design allows for time for bioremediation to occur. ...continued in
next cell
Recommendation None
71 Section 5.2.7.3.6 Comment As bioremediation is a natural process subject to
Jan 31: DDMI generally supports this EMAB
NI Preferred
variability, the final sediment quality remains the main uncertainty in recommendation as an option for DDMI to
Closure Design
closure design for the NI. In recognizing the uncertainty, DDMI
consider if practical rather than a closure
(continued)
outlines that full reconnection of the NI could occur as a contingency requirement prior to relinquishment. DDMI notes
plan to the preferred design; if sediment quality improves over the that fish habitat in the North Inlet does not form
next 10 years.
part of the DFO habitat off-setting (or No-Net
Recommendation The NI should be left as long as possible to allow Loss) plan for Lac de Gras. If DDMI has the
for natural bioremediation processes to occur prior to allowing fish necessary equipment on-site and NI conditions
passage to the NI. Based on the conclusions of the literature review demonstrate a full connection is warranted then
(Appendix X-19), full reconnection of the NI should continue to be
it would be reasonable to make the full
considered beyond 10 years even if the sediment quality is not
connection.
acceptable for reconnection at that time. The sediment quality in the
NI should continue to be monitored beyond closure and if conditions
continue to improve and eventually reach appropriate conditions,
the run of mine rock in the dike breach should be removed to allow
for fish passage. There should be no restriction on the time period
after which the reconnection may occur. Such action would reduce
the permanent loss of fish habitat while ensuring such habitat does
not have harmful contaminant levels.
72 SCRP Closure
Comment DDMI proposes that closure of the SCRP will focus on
Jan 31: N/A
Planning and
physical stability and wildlife access. It proposes that details of the
Design
closure requirements will be developed once it has a better
understanding of the materials that will be present in the SCRP at the

73 SCRP Closure
Planning and
Design
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74 SCRP Closure
Planning and
Design
(continued)

end of mining. As such, DDMI has not provided any detailed
information about closure for the SCRP. However, some level of
detail is required in order to effectively estimate the closure liability
that will accumulate as the SCRP is constructed. ... continued in next
cell.
Recommendation None
Comment The lack of a detailed quantification of the till and waste Jan 31: N/A
rock materials present in the SCRP at closure should not constrain
the ability to proceed with closure planning for this facility. CRP 4.1
proposes that closure activities will be limited to "localized re-sloping
to construct an access/egress wildlife ramp." This appears to be the
only activity itemized for estimating liability, with the total direct
costs for closure of the SCRP estimated as less than $4,000. DDMI's
proposed closure plan will leave the SCRP as a permanent landscape
feature. The design primarily entails angle of repose slopes with
periodic benches incorporated so that the overall slopes meet
requirements for long-term physical stability. The surface of the
SCRP will not receive any measures to support re-vegetation, leaving
a barren rock surface that will likely remain for many decades to
centuries, possibly permanently. For the most part, the SCRP will
have a permanent landscape appearance that is similar to that
during mining. ... continued in next cell.
Recommendation None
Comment As described in Section 4.0 of SEC's memo, the proposed Jan 31: The closure plan for the SCRP is largely as
closure plan for the SCRP does not appear sufficient to achieve
described here by EMAB and in CRP V4.1. EMAB
several of the closure objectives, for example: (1) W2 - waste rock
appears to indicate that current best practice for
and till pile features (shape and appearance) that match aesthetics of mining reclamation includes complete re-sloping
the surrounding natural area, and SW9 - Landscape features
of waste rock storage areas. With the exception
(topography and vegetation) that match aesthetics and natural
of the WRSA-NCRP - which required resloping in
conditions of the surrounding natural area. While the waste rock pile order to construct a cover - DDMI is unaware that
will necessarily be a permanent elevated feature on the landscape, re-sloping of waste rock areas is a requirement in
there are measures that could be taken to improve compliance with the NWT. The WLWB should clarify if re-sloping of
the objective. For example, re-grading and measures to promote and waste rock strage areas is a requirement in the
support re-vegetation.; (2) SW10 - Safe passage and use for caribou NWT. The SCRP Closure Design will not be

75 SCRP Closure
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76 NCRP Closure
Design

and other wildlife. The proposed wildlife access/egress ramp
addresses safe passage for a small portion of the facility, but the
remaining angle of repose slopes that will be a major feature of the
post-closure facility may continue to pose hazards for wildlife
passage and use.; (3) SW11 - Mine areas are physically stable and
safe for use by people and wildlife. Extensive angle of repose slopes
will leave legacy hazards on the site. In addition to the issue of
achieving closure objectives, leaving un-reclaimed waste rock dumps
as a permanent landscape feature does not meet current best
practice for mining reclamation.
Recommendation Given that the SCRP is now under construction,
DDMI should progress with closure planning so that there is a good
understanding of closure requirements. The planning should
consider how the closure will address achievement of closure
objectives, including those related to aesthetics and safety. During
discussions in August 2020, DDMI indicated that it intends to provide
a SCRP Closure Design in early 2021 as part of the 2020 Annual
Closure Progress Report. This is an appropriate approach for
addressing the comment.
Comment The TK Panel made a number of recommendations
regarding design of the SWRSA: 10.1 - Avoid disturbing new areas
with A21 material as much as possible. At least minimize size.
Proposed SCRP is part of a migration/feeding corridor. 10.2 Minimize size and height of SCRP and slope so animals can easily
walk over it - slope and cover similar to NCRP 10.3 - Wildlife paths on
SCRP must be safe and use known caribou routes 10.8 - Panel would
like to see same slope design for SCRP as for NCRP
Recommendation In preparation of its SWRSA Closure Design, Diavik
should incorporate TK Panel recommendations, including 10.1, 10.2,
10.3 and 10.8.
Comment Similar to the SCRP, DDMI proposes that areas of the
NCRP where rock is classified as Type I will not be re-sloped (e.g.,
NCRP Closure Design, Section 2.2) and will remain as long-term
landscape features of barren rock with angle of repose slopes. The

provided with the Annual CRP Progress Report in
March/April 2021 as DDMI and the SCRP engineer
of record determined that an updated design will
first require finalization of SCRP remaining
quantities and specifics of the re-mining plan.

Jan 31: DDMI has an established process for
addressing TK Panel recommendations and
intends to follow this process with for these
recommendations.

Jan 31: Response to EMAB 74 comments on SCRP
also apply for this recommendation.

77 NWRSA Closure
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comments provided in relation to the SCRP are also relevant for the
Type I areas of the NCRP.
Recommendation Apply recommendations on SCRP Closure Planning
& Design
Comment At a meeting on August 10' 20 Diavik informed EMAB that
the NWRSA design has been approved, so by building the NWRSA as
designed it has achieved Closure Objective SW9. Diavik said that by
engaging on the design this objective is built into the design. There is
no evidence that the NWRSA design included closure objective SW9
as a design objective, and there was no attempt to match aesthetics
of the surrounding area in the design. EMAB notes that the WLWB
stated in its decision on the NWRSA that "the Board has already
determined that many elements of the WRSA Final CRP are not
consistent with the expectations for a final CRP, and can be
addressed as part of the review of ICRP Version 4. For clarity these
issues include monitoring plans, contingencies, final landscape,
vegetation, and closure criteria" (RFD, WRSA Closure Plan ver 1.1, p 1
Diavik has not adequately addressed criteria for SW9 in ICRP 4.1,
including application of the criteria to the NWRSA...continued in next
cell
Recommendation The criteria EMAB has recommended be
developed for Objective SW9 should be applied to the NWRSA as
well as the rest of the mine components.
Comment The TK Panel made a number of recommendations
regarding design of the NWRSA: - 3.1. Final shape of rock pile should
simulate an esker. Remove big boulders and other things that might
injure wildlife. - 3.2. Safe wildlife access for rock pile in all seasons.
Caribou will go on top of the piles in summer; consider having
vegetation there for them to eat. Consider esker 8 km north of Diavik
as an example for shaping pile. - 5.2. Cap rock pile with best
materials for biodiversity to allow re-growth. Land should look as
close as possible to appearance before development.
Recommendation Diavik to incorporate TK Panel recommendations

Jan 31: DDMI's reference to landscape (SW9) as it
relates to the NCRP is with regard to the overal
final size and shape of the NCRP. In DDMI's
opinion these have been approved with the NCRP
design. DDMI understands that final landscape
features - for example placement of some
boulders as wildlife habitat features - have not
been finalized and this kind of smaller scale
landscape features have not yet been proposed
by DDMI and so have not been considered or
approved by the WLWB.

Jan 31: DDMI has an established process for
addressing TK Panel recommendations and
intends to follow this process with for these
recommendations.

3.1, 3.2 and 5.2 in the final shape of the NWRSA to the extent
possible.
79 NCRP Cover Till Comment Figure 3 in the 2018 NCRP Completion report shows the
Jan 31: DDMI is in the process of completing the
Moisture Content moisture content in the 2018 QA/QC sampling program. The results required NCRP instrumentation to monitor the
indicate that 32 of 36 moisture levels in the till were below 10%, the development of moisture content over time.
design minimum to assure the thaw does not penetrate the cover.
Information on moisture content development
Although this does confirm that the longer-term moisture contents over time will be provided as the closure cover
in the till will remain below 10%, there is material concern as to
construction is completed and results become
whether the cover will perform as designed. The technical
available.
specifications do not include 10% moisture content as a lower limit in
the QA/QC program. Only upper limit of 25% moisture is included as
a technical specification. Grain size is a criterion as it is correlated
with moisture content. The grainsize data show that at 30% fines, the
cover will not consistently maintain 10% moisture. This is confirmed
by numerous tests. Based upon the data, it is estimated that 50% or
higher fines content may be more appropriate. The problem is that
the availability of till with fines content above 50% is limited and
likely not available. As such, the project appears to have set a fines
content at a level that is achievable from the till/sediments being
excavated from the A21 pit rather a fines content that is required to
achieve the desired moisture content.
Recommendation Diavik has included an additional contingency for
upgrading the cover as part of the RECLAIM budget. This may or may
not be adequate if large areas of the till within the waste piles
maintain low moisture contents. Diavik should undertake additional
thermal modelling of the slopes at moisture contents below 10% and
assess the requirements for additional Type I waste rock cover to
assure the pile remains frozen. Based upon the results of this
analysis, Diavik should confirm that the contingency allowance for
additional Type I cover is adequate. We have discussed this issue
with Diavik and they indicate they would like to delay thermal
modelling until additional longer term moisture profile data and
thermal properties of the rock is available. EMAB have seen no
information to confirm moisture levels will improve with time and

remain concerned that the current financial security may be
inadequate if moisture levels remain depressed below 10% in the till.
80 NCRP Long Term Comment The modelling to date has been completed for 100 years
Performance of and potential effects beyond 100 years have not been addressed.
Cover beyond 100 Should the temperatures continue to rise, portions of the pile will
thaw and could release contaminated drainage. The implications and
years
potential effect of this possibility are not addressed. It would be
helpful for everyone for Diavik to undertake a study on the effects of
ongoing climate change beyond the 100 year time frame. The
objective is to assess what the potential consequences and effects
could be on Lac de Gras water quality. This does not need to be an
exhaustive review but should provide guidance as to whether or not
one should have major concerns for conditions beyond 100 years.
Recommendation Diavik should include a study on the potential
impacts of climate change beyond 100 years for the NCRP. Diavik has
indicated that as part of the NCRP Completion Report, forecasts
beyond 100 years may be required. This would be the time to do this
analysis, informed by construction information and several years of
performance monitoring data.
81 NCRP Closure
Comment CRP 4.1 includes three versions of the NCRP Final Closure
Design
Design: a March 2017 version as Appendix X-4, and two versions
(September 2017 and February 2018) submitted as part of the 2017
and 2018 Reclamation Completion Reports in Appendices VII-1 and
VII-2. It is unclear why the detailed design appendix (X-4) provided is
an outdated version, and not the most up-to-date version.
Recommendation None
82 NCRP Progressive Comment The Reclamation Completion Reports provided in
Reclamation
Appendices VII-1 and VII-2 describe NCRP reclamation work
completed in 2017 and 2018, including re-sloping and till placement
in some areas of Type III rock. Based on these reports, we can
assume that till remained exposed through the winter of 2018/19.
The stability analysis for the cover (NCRP Closure Design, Section
4.1.4) identifies potential for slippage of the till layer under these

Jan 31: DDMI will consider potential impacts of
climate change on long-term thermal conditions
as part of the Final NCRP Performance
Assessment Report rather than the Completion
Report. Definition of long-term and the
appropriate climate change scenario will be
confirmed at that time.

Jan 31: N/A

Jan 31: Per the specifications, approved till is
required to be re-inspected when it has been left
exposed for more than two months and reapproved. Any regions where type 1 rock was
placed during 2019 was re-inspected and reapproved by DDMI QC and Golder QA.
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circumstances, and notes the potential need for maintenance work
to re-establish suitable till conditions before any placement of the
rock cover. The 2019 Reclamation Completion Report submitted in
June 2020 does not specifically address conditions of exposed till
that was placed in 2018, or work that may have been completed in
2019 to rectify any deficiencies in that till.
Recommendation DDMI should provide the details of the conditions
of exposed till placed in 2018 and any work that may have been
completed to address deficiencies.
Comment CRP Section 5.2.8.3.4 addresses disposal of various
Jan 31: N/A
materials during decommissioning. It proposes disposal of inert
materials in an on-site landfill, which is consistent with current
practice at the site. Permanent on-site storage/disposal of inert
materials has already been approved, though it is contrary to the
Comprehensive Study Report statement that "the approved A&R
Plan will not allow burial of buildings, machinery and equipment on
the mine site." ... continued in next cell.
Recommendation None
Comment In its RFD for ICRP 4.0 the WLWB directed Diavik to engage Jan 31: DDMI shares EMAB's preference that
on closure options for hydrocarbon-contaminated soil (Engagement contaminated soils be treated to meet acceptable
Requirement #3). EMAB reviewed the results of the engagement and standards but has also provided a contingency
did not find Diavik's reporting was adequate: At its March 26-27'19 plan - on-site burial if the standard cannot be
meeting EMAB agreed that any contaminated soil should be treated practically achieved. DDMI has also proposed
to the strictest criteria (CCME Agricultural), and if it didn't meet that standards for on-site burial. DDMI understands
standard it should be shipped off site. TK Panel recommendation 5.5 that Ekati also plans on-site burial of
states "Remove equipment, unused buildings, pipes, toxic materials contaminanted soils if it cannot be practically
and non-biodegradable items from the island." EMAB reviewed
treated to required standards.
notes on Diavik's engagement with Aboriginal Parties on this topic, or
spoke to employees of those organizations about the results. Our
findings were: LKDFN - when the question of burying hydrocarbon
contaminated soils was raised, Diavik committed to haul them offsite
NSMA - members did not want contaminated soil to remain at site.
TG - no contaminated material can be buried at site. EMAB was not
able to obtain notes from meetings with YKDFN or KIA.
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Recommendation Through our community consultations and our
Closure workshop we understand that communities object strongly
to contaminated material being buried on site. EMAB is also aware
that Diavik's consultation with communities on this topic resulted in
at least three of the Aboriginal Parties stating contaminated
materials should not be buried at the minesite. EMAB's view is that
the Ekati mine has demonstrated that hydrocarbon contaminated
soil can be treated to meet the CCME Agricultural Standard and that
Diavik should treat all its contaminated soil to the CCME Agricultural
Standard. There should be no need to dispose of contaminated soil.
As noted under Revegetation, soil treated to the CCME Agricultural
Standard should be used as a revegetation amendment, subject to
testing to ensure vegetation grown on it would be safe for wildlife to
eat.
Comment CRP Section 5.2.8.3.4 also proposes permanent on-site
Jan 31: N/A
disposal of hydrocarbon contaminated soils as part of site
decommissioning, an approach that has not currently been
approved. Prior to burying hydrocarbon contaminated soils, DDMI
proposes to make best efforts to reduce hydrocarbon levels in the
soils through active landfarming. Nonetheless, DDMI states that
there is uncertainty about effectiveness of landfarming in climate
conditions experienced at Diavik. While DDMI proposes a
landfarming target based on Canada-Wide Standards for agriculture,
it does not commit to achieving the target. Instead, it proposes that
hydrocarbon contaminated soils would only be transported off-site
based on Canada-Wide Standards management limits related to
potential for formation of mobile free phase hydrocarbons (i.e.,
mobile hydrocarbons that could be a source of further
contamination). ... continued in next cell.
Recommendation None
Comment The "Ekati Diamond Mine, Environmental Agreement and Jan 31: N/A
Water Licence Annual Report 2019" (Dominion Diamond Mines,
2020) describes a successful program at the Ekati Diamond Mine to
test hydrocarbon contaminated soil remediation. . continued in next

Infrastructure.
On-site disposal.
87 Section 5.2.8.3.4
Preferred Closure
Design Mine
Infrastructure.
On-site disposal.

cell
Recommendation None
Comment "Dominion conducted a Landfarm Bioremediation Pilot
Jan 31: N/A
Project that included a trial run in partnership with Delta
Remediation. In June 2018, the initial trial included 1,000 m3 of
hydrocarbon impacted materials being treated with a Biologix
solution to attempt to meet CCME Agricultural Guidelines. Biologix is
a consortium of naturally occurring microbes selected for their ability
to degrade a wide range of organic chemicals, and specifically
formulated for the remediation of petroleum and toxic organics. The
overall benefit of bioaugmentation is the selective addition of
beneficial microbes appropriate for the site conditions to reduce the
risk and uncertainty that are associated with other stimulatory
approaches to bioremediation. Soil sampling was undertaken prior to
and after the bioremediation process. By September 2019, the
Biologix treatment had proved to reduce all petroleum hydrocarbon
fractions. By September 2019 F1, F2, and F4 fractions were all able to
meet CCME Agricultural Surface Soil Guidelines. F3 fractions were
also proven to degrade with ranges of contamination ranging from
3120-8070 mg/kg before treatment and 1630-1880 mg/kg by
September of 2019. In this timeframe, the microbes effectively
degraded all fractions to the point that the entire trial windrow
passed CCME Agricultural Subsoil Guidelines. This level of
degradation meant that the entire trial windrow was able to be
removed from the landfarm facility without the need to haul offsite.
...continued in next cell.
Recommendation None
88 Section 5.2.8.3.4 Comment Following the success of the Landfarm Bioremediation
Jan 31: Please see response to EMAB 84.
Preferred Closure Pilot Project, 1,000 m3 of previously hydrocarbon impacted soil has
Design Mine
been removed from the landfarm facility and was utilized as material
Infrastructure.
to cap landfill Waste below 1.5 m from the surface." Dominion's
On-site disposal. work indicates that landfarming is a practical method for
remediation of hydrocarbon contaminated soils in climatic conditions
like those at Diavik. For disposal of both inert materials and

89 Section 6
Progressive
Reclamation

90 Long Term TK
Monitoring
Program

hydrocarbon contaminated soils, CRP 4.1 states that communities
preferred off-site disposal of materials. However, DDMI concludes
that the cost to transport the material off-site is not warranted. It
estimates that the cost for collecting, transporting and disposing of
hydrocarbon contaminated soil off-site would be $548.75/m3 of
which $506.25/m3 would be for transportation.
Recommendation The on-site disposal of inert materials and
remediated hydrocarbon contaminated soils is common practice for
mine sites, even in areas where removal of materials from sites is
much less challenging and costly than it is for Diavik. However, onsite disposal of hydrocarbon contaminated soils generally requires
confirmation of remediation success by comparing with appropriate
remediation guidelines. The application and achievement of targets
for landfarming of hydrocarbon contaminated soils warrants further
consideration for soils that would remain on site.
Comment CRP 4.1 Section 6 describes progressive reclamation.
While the plan identifies several potential progressive reclamation
activities (e.g., construction of fish habitat, deposit of FPK and CPK to
create closure landscape), there are few details about the plans and
in most cases no schedule. There are significant advantages of
completing these activities during operations, but the time to
conduct the activities is limited.
Recommendation To improve the effectiveness of progressive
reclamation, WLWB should establish requirements in the licence for
DDMI to provide details about planning and scheduling progressive
reclamation activities.
Comment It is understood that Diavik has committed to the
development of a long term monitoring program based on
Traditional Knowledge. The plan did not appear to be in the Version
4.1 Closure Plan and costing for development and implementation
was not included in the financial assurance.
Recommendation Diavik should include a long term monitoring
program based on Traditional Knowledge and include costing for
development and implementation in the financial assurance. It is

Jan 31: DDMI notes that these license conditions
already exit. Part K Item 4 requires submission of
Annual Closure and Reclamation Plan Progress
Report be developed as per Schedule 9 Item 2.
Schedule 9 Part 2f details around Progressive
Reclamation planning. Annual progress reporting
is required in years when CRP are not under
review.

Jan 31: EMABs understanding is correct.

understood that Diavik has committed to developing and
implementing a TK-Based monitoring program for closure/postclosure and has advised EMAB that the implementation costs were
inadvertently not included in the RECLAIM estimate, and that they
will add them back in.
91 CommunityComment In the introduction of the Post-Closure Monitoring Plan
Jan 31: N/A
Based Monitoring (CRP 4.1 Appendix VI), DDMI states its intention to "develop a
complimentary Traditional Knowledge-Based Monitoring Plan. These
Plan
discussions have advanced with the Traditional Knowledge Panel and
specific monitoring approaches are being recommended." CRP 4.1
and Appendix VI do not contain any details about the communitybased monitoring or how it will be designed or implemented. ...
continued in next cell.
Recommendation None
92 CommunityComment However, DDMI does identify some mechanisms for
Jan 31: N/A
Based Monitoring involving communities and traditional knowledge experts in the
science-based monitoring program. For example, Appendix VI refers
Plan
to "community support as part of the wildlife monitoring program"
(Section 3.1.7.1) and states that "communities will be included in the
monitoring activities, to contribute local and Traditional Knowledge
about predation and site features" (Section 3.1.7.2). Closure criterion
M3-3 requires Traditional Knowledge verification of acceptable pit
lake conditions before breaching of dikes; though there are no
details about how monitoring or decision-making related to this
criterion would be done. Appendix VI also confirms DDMI's
intentions that "Indigenous communities will remain involved in the
design, review, and implementation of the AEMP" (Section 4.1.4.2)
and to "provide an opportunity for community input and
participation in designing and carrying out the AEMP, and to provide
training and development opportunities for communities" (Section
4.1.5.1). ... continued in next cell.
Recommendation None

93 CommunityComment An effective community-based monitoring program will be
Based Monitoring an important contributor to understanding the performance and
Plan
supporting the success of the closure and reclamation phase of the
Diavik project. The success of the reclamation project relies on both
measurement of physical outcomes and people's interpretation of
performance and post-closure conditions. A science-based
monitoring program focuses primarily on measurement of physical
outcomes, while a community-based monitoring program
contributes to both types of success metrics. The approaches
currently described in CRP 4.1 and Appendix VI focus on considering
Traditional Knowledge in the design and implementation of the
science-based monitoring programs, primarily relying on input from
the Traditional Knowledge Panel. These are important mechanisms
for considering and incorporating Traditional Knowledge in the
monitoring activities.
Recommendation A more comprehensive community-based
monitoring program should be developed. To be effective, this
should likely be a program designed, developed and implemented by
communities. The community representatives on the Traditional
Knowledge Panel would likely contribute to the development and
implementation of the program, but much broader community
involvement would be needed, especially from Indigenous
Governments who should likely take the lead and engage their
communities in appropriate ways according to their government and
cultural practices. Overall, community-based monitoring should track
appropriate Indigenous Knowledge indicators that consider rights,
culture, community well-being and other factors as they relate to
communitiesÃ¢Â€Â™ interpretations of reclamation and closure
outcomes. Indigenous communities and DDMI will need to resolve
how community-based monitoring will contribute to evaluation of
achievement of Closure Objectives and Criteria, and post-closure
performance and response decision-making. During discussions in
August 2020, DDMI acknowledged the need and priority for
advancing TK-based closure monitoring in CRP V4.1 and is

Jan 31: DDMI's plans are for development of TKbased monitoring programs as discussed with
EMAB (see response to EMAB 90). It is not clear if
EMAB is using the terms "TK-based" and
"Community-based" interchangeably of if they
are recommending another type of monitoring.
For clarity DDMI's aproach will be to verfiy TK
Panel recommendations for TK-based monitoring
with communities and is hoping that EMAB will
assit with considering this program development.

proceeding with this work starting with the Processed Kimberlite to
Mine Workings Project.
94 AEMP and
Comment With respect to the Aquatic Effects Monitoring Program,
CommunityDDMI recognizes that it cannot design Traditional Knowledge
Based Monitoring monitoring programs. However, it indicates that it would still lead
Plan
the initiative: "it is clearly DDMI's responsibility to lead this initiative,
it would be inappropriate for DDMI to design the TEK monitoring
programs; the designs must come from the knowledge holders"
(Appendix VI, Section 4.1.4.2). While DDMI should have a leadership
role in terms of funding and support, the leadership with respect to
content and implementation of community-based monitoring should
be assigned to Indigenous governments.
Recommendation Indigenous governments should be assigned
leadership with respect to content and implementation of
community-based monitoring.
95 TK Monitoring
Comment Diavik is proposing to advance development of a TK
monitoring program for closure and post-closure through the TK
Panel, then verify it with communities. It suggests EMAB could assist
with consolidating community input. EMAB has informed Diavik it
wants to see broader involvement of communities in the
development of the TK monitoring program, beyond the TK Panel
input. The TK Panel has made recommendations related to
monitoring at Diavik during and after closure including: - 8.2 Consider leaving camp in place as a base for monitoring area after
mine is closed ie. donate camp facilities - 8.19 - Monitor algae
growth on shorelines annually - 9.12 - Plan a joint TK/Science longterm monitoring program, with communities and GNWT, building on
current Diavik monitoring for after the mine has closed. EMAB
Closure Workshop (2017) Recommendations on TK monitoring: More work is needed on developing effective criteria for SW11 (site
is "safe for use by people and wildlife"). Diavik should use TK and
results from research on other sites in order to establish these
criteria. - New water monitoring locations for the closure period will
need to be chosen with input from the TK Panel, community

Jan 31: DDMI will work with each of the
Indigenous communities to determine how they
would like to be engaged on the TK-based
monitoring program. DDMI does not have
authority to "assign leadership" to Indigenous
governments as it appears EMAB is
recommending.

Jan 31: EMAB has noted Diavik is planning to
advance development of a TK monitoring
program for closure and post-closure through the
TK Panel, then verify it with communities. DDMI
suggests EMAB could assist with consolidating
community input. DDMI typically works with each
community to determine with whom and how
such engagements should be conducted. As
EMAB knows, DDMI has an established process
for addressing TK Panel recommendations and
intends to follow this process with all TK Panel
Recommendations. Under Article 4.3 of
Environmental Agreement, written
recommendations made to DDMI by EMAB
requires DDMI to either accept for
implementation or provide written reasons why a
recommendation is not appropriate and will not
be implemented. DDMI is not aware of any

96 Water Modelling
Maximum Mixing
Zone Predictions

97 Water Modelling
Maximum Mixing
Zone Predictions

members, and EMAB. These should include creeks which flow into
outstanding EMAB recommendations from the
Lac de Gras throughout the lake.
EMAB Closure Workshop (2017).
Recommendation Diavik should ensure broad involvement of
communities in developing and implementing TK monitoring during
the closure and post-closure periods. Diavik should address TK Panel
Recommendations regarding use of TK in monitoring Diavik should
address EMAB Closure Workshop (2017) recommendation on use of
TK in monitoring.
Comment In the documentation provided, the water modelling has Jan 31: N/A
been used for two primary purposes: (1) to develop proposed water
quality closure criteria that would apply for discharge of site runoff,
and (2) to predict post-closure water quality at a series of locations in
Lac de Gras, mostly locations that are current mid-field Aquatic
Effects Monitoring Program (AEMP) stations. A December 2018
WLWB directive requested that DDMI "follow the steps required by
the Mixing Zone Guidelines and provide evidence to demonstrate the
smallest practicable mixing zone." A mixing zone represents the area
in the lake where effluent mixes with ambient water and where
concentrations of contaminants may exceed water quality objectives.
In 2017, the MVLWB and GNWT released Guidelines for Effluent
Mixing Zones intended to improve clarity and consistency regarding
establishment and regulation of mixing zones. In response to a
WLWB request, DDMI provided a May 2020 memo, "Rationale for
Proposed Runoff Mixing Zones During Closure" (Golder, May 2020),
that describes how the proposed mixing zones meet the criteria and
principles defined in the Guidelines. ... continued in next cell.
Recommendation None
Comment Attachment 1 in Appendix V describes DDMI's
Jan 31: N/A
consideration of mixing zones in developing proposed water quality
closure criteria. For each parameter and catchment DDMI calculated
the Dilution Factor (the ratio of ambient water to effluent) necessary
to achieve Aquatic Effects Benchmarks (from the AEMP). For each
parameter, DDMI selected the highest Dilution Factor from all of the
catchments, and used this value and specific discharge location to

calculate a proposed water quality closure criterion that would apply
to all catchments for the specific parameter. These appear to be
reasonable initial steps for establishing water quality closure criteria
and evaluating the size of mixing zones. Dilution of effluent will occur
over some area of the lake, and higher Dilution Factors will require
greater areas. The May 2020 Golder memo provides information
about the size of predicted mixing zones, focusing on the
parameter(s) that require the largest mixing zone at each runoff
location. Table 2 in the memo predicts mixing zones[1] that range
from 100 m (e.g., Catchment F, a small catchment of mostly
undisturbed land near A21 pit) to 1800 m (i.e., Catchment E21 that
includes runoff from the PKC Facility and SCRP). The largest mixing
zones occur for catchments that include greater areas of mine
development and disturbance, and where discharges occur into
narrow inlets with poor mixing in the lake. ... continued in next cell.
Recommendation None
98 Water Modelling Comment The effects assessment (e.g., CRP 4.1 Section 5.2.5.2)
Maximum Mixing considers mixing zones that may extend for 500 to 1000 m from
Zone Predictions runoff locations, and asserts that the overall total mixing zone area
represents a small portion of Lac de Gras. The May 2020 Golder
memo provides rationales about achievement of criteria for mixing
zones as specified in the Mixing Zone Guidelines. In general, the
memo provides the following rationales for the proposed mixing
zones: - The combined area and volume of mixing zones is small in
comparison to Lac de Gras as a whole; - Measures beyond those
proposed in CRP 4.1 (e.g., active or passive water treatment) are not
practical; Habitat in the mixing zones is not critical habitat; Conditions in the mixing zones will not be acutely toxic to aquatic
organisms; and, - Dilution is not required for parameters that could
bioaccumulate (e.g., mercury and lead) because runoff water is
expected to meet Aquatic Effect Benchmarks at the discharge
locations. Based on the 15 mixing zones proposed by Diavik EMAB
calculates that following the MVLWB guidelines, that maximum total
combined area of mixing zones would be approximately 47 ha.

Jan 31: DDMI appreciates EMAB's conclusion that
long term water treatment is not warranted at
this time. As noted by EMAB extensive efforts
have been made with regard to source control
both during operations and through the closure
design. DDMI has evaluated addition options for
source control and has concluded that there are
no additional practical source control options for
site runoff (Please see Appendix A). Rather DDMI
recommends that efforts be focused on better
understanding potential mixing zone conditions
and extents to ensure that proceeding on the
basis of no long term water treatment is
appropriate. Please also see DDMI's cover letter
regarding DDMI recommendations to better
understand closure mixing zones.

Recommendation The total area of Lac de Gras predicted to fall
within mixing zones is approximately 237 ha. While this is a small
portion of Lac de Gras, it still represents a large area that could
experience water quality conditions that exceed the Aquatic Effect
Benchmarks for some periods of time. The size of the mixing zones
illustrates the importance of source control measures that are part
of CRP 4.1 (e.g., covers on waste rock, measures to minimize seepage
from PKC Facility) as these are the measures that will help to
minimize the size of mixing zones. Each stage of planning, design and
implementation of closure should continue to explore practical
refinements that will reduce contaminant loading from mine-related
sources. EMAB recommends that Diavik be required to make best
efforts to meet the MVLWB/GNWT Guidelines for Effluent Mixing
Zones (2017) ie. to reduce the total mixing zone area to
approximately 47 ha. EMAB's view is that a water treatment plant to
reduce contamination in runoff and the size of the mixing zones does
not appear to be warranted at this time.
99 Water Modelling Comment The modelling and results presented in CRP 4.1 aim to
Jan 31: DDMI recommends that efforts be placed
Predictions
predict and characterize expected water quality conditions in runoff toward a focused monitoring program - rather
and Lac de Gras, generally relying on a representation of the central than additional modelling. Please see DDMI
tendency of conditions (e.g., average, mean) for various input
recomendations in the cover letter and Appendix
parameters and representation of results. Nonetheless, water quality A. Also, while DDMI generally applies a central
will vary over time and the concentrations in both runoff and Lac de condition for chemistry inputs, most other model
Gras will be affected by various factors including weather,
assumptions are conservative (see GNWT 57).
geochemical oxidation rates, water levels, etc. Weather variability
will lead to water quality that is worse or better than average
conditions in some time periods. Uncertainty about source terms
may lead to greater or lesser loading than expected. The modelling
approach described in Appendix X-12 incorporates a climate record
that includes both wet and dry conditions, but the results presented
do not describe the range of predicted outcomes over the model
period.
Recommendation The CRP would benefit from modelling and
interpretation that considers and presents the range of possible

100 Water Modelling
Predictions

101 a) Water Balance
(App X-9) Runoff
Coefficient

102 b) Water Balance
(App X-9) NCRP

103 c) Appendix X-10
Source Terms

outcomes, especially the possibility for more adverse outcomes than
currently identified.
Comment With the exception of the comments provided above, the
level of detail of the modelling and results appears to support the
current stage of closure plan development. However, the current
modelling relies on many simplifying assumptions and
interpretations that should be addressed for future model
refinements as closure planning progresses towards development
and implementation of a final plan. There are also several areas in
which CRP 4.1 does not provide details to support interpretations
that are provided. Areas for consideration in future modelling
include the comments below numbered a) to o).
Recommendation n/a
Comment The water balance model relies on a single runoff
coefficient (0.45 applied to all rainfall and snowmelt inputs, based on
a program at Ekati) for all areas of the site including undisturbed
areas, waste rock, PK and other surfaces. In the model, this
coefficient accounts for evapotranspiration, groundwater infiltration
and seepage. There is variability in runoff coefficient for various
materials and surfaces.
Recommendation At the least, a sensitivity analysis may be
warranted to evaluate whether the simplifying assumption has any
substantial influence on the size of mixing zones or the water quality
closure criteria.
Comment Water balance modelling assumes that the NCRP drainage
follows pre-development patterns. However, NCRP is designed to be
a permanently frozen facility.
Recommendation DDMI should adjust the water balance modelling
for the NCRP so the drainage patterns are driven by post-closure
topography.
Comment Appendix X-10 would benefit from some additional details
about the calculation of some source terms. For example: the
method used to incorporate contributions from natural catchments

Jan 31: N/A

Jan 31: DDMI recommends that efforts be placed
toward a focused monitoring program - rather
than additional modelling. Please see DDMI
recomendations in the cover letter.

Jan 31: DDMI recommends that efforts be placed
toward a focused monitoring program - rather
than additional modelling. Please see DDMI
recomendations in the cover letter.

Jan 31: The Type I waste rock, A21 waste rock,
and unsaturated PK loading-based source terms
were used with the calculation approach and

refers to baseline monitoring, but no information is provided about
how the baseline data were interpreted for use in the modelling. It
would be beneficial if the data and summaries that supported the
assumptions were also provided in an appendix.; and, the source
term for till is assumed to be the same as A21 waste rock, which is
likely conservative, but no information is provided to support the
assumption. For waste rock and PK, Appendix X-10 refers to
Appendix X-11 which does contain additional details.
Recommendation Appendix X-10 would benefit from additional
details about the calculation of source terms.
104 d) Appendix X-10 Comment Section 4.2 of Appendix X-10 states an assumption that
Conservative
geochemical data obtained through field testing, and surface water
Predictions
baseline data "adequately and conservatively represent the input
sources and will continue to do so in the future." While the testing
and data may provide representative inputs, the representation of
conservative conditions may require modelling that considers more
adverse scenarios.
Recommendation While the testing and data may provide
representative inputs, the representation of conservative conditions
may require modelling that considers more adverse scenarios.
105 e) Water Quality Comment Water quality constituents in natural runoff with
Constituent
concentrations measured as less than analytical detection limit were
Concentration
assumed to have concentrations of zero. This is not a conservative
Assumptions
assumption for water quality modelling and evaluation.
Recommendation DDMI should reconsider the assumption for water
quality constituents in natural runoff with concentrations measured
as less than analytical detection limit.
106 f) Appendix X-11 Comment Appendix X-11 summarizes the methods used for
Scaling Factors
calculating scaling factors used in development of source terms for
waste rock. Scaling factors were applied for particle size (test work
materials vs. full-scale waste rock materials) and temperature.
Recommendation DDMI should identify the actual scaling factors

assumptions described in detail in Smith 2019
(Appendix X-11). It is not specified which
additional details would improve the reviewer's
understanding of the calculation of waste rock
and PK loading-rate terms, but the reviewer is
referred to responses to EMAB-106, WLWB-78,
and GNWT-79 for additional clarifications. Please
also refer to the response to review comment
GNWT-60.
Jan 31: DDMI recommends that efforts be placed
toward a focused monitoring program - rather
than additional modelling. Please see DDMI
recomendations in the cover letter.

Jan 31: DDMI agrees with this recommendation
and will correct this in future modelling.

Jan 31: The bulk waste rock grain size distribution
was obtained from a 90 t sample of <900 mm
Type I waste rock, conducted in 2003 at Diavik.
The result of that large-scale grain size
distribution has been summarized and provided
to the WLWB in several documents. Figure 1, (see

calulated for each source term for waste rock , including the data
and information used to calculate them (as appendices).

Appendix B, also from Neuner et al., 2013
provided to the WLWB as Appendix II-4 in DDMI
2013) illustrates the grain size curve of the 90 t,
<900 mm sample, plus an extension into the finer
fraction from hand samples collected as part of
the Test Piles Research Program. These data were
used to scale the matrix fraction for the AZL grain
size distribution to the bulk waste rock for Type I
and A21. In the absence of a large-scale grain size
distribution of A21 waste rock, it was assumed in
the loading rate calculations that bulk A21 waste
rock had the same grain size distribution as bulk
Type I waste rock. As stated in Smith 2019
(Appendix X-11), the AZLs were assumed to
comprise particles <405 mm of the same grain
size distribution. The grain size distribution of A21
waste rock from the A21 humidity cells, and from
the Type I humidity cells were obtained from the
University of Waterloo, conducted as part of the
Test Piles Research Program. Type I humidity cell
grains size parameters are summarized in
Langman et al. 2014 and Langman et al. 2015
(Listed, but not provided, in Appendix II-4 of
DDMI 2017), and illustrated in Figure 2. The Type
I humidity cells were comprised of sieved run-ofmine waste rock. The average grain size
distribution of the A21 waste rock charges of the
A21 humidity cells is also provided in Figure 2,
noting that the A21 humidity cell charges were
comprised of drill core crushed to pass a 6.3 mm
screen. As stated in Smith 2019 (Appendix X-11),
temperature was scaled by the Arrhenius
relationship, which describes the temperature
dependence of reaction rates - typically a

doubling of reaction rates for each 10°C increase
in temperature. The integrated form of the
Arrhenius equation is provided in Equation 1,
which was re-arranged to solve for k2 for these
calculations. The assumed temperature at which
oxidation occurs in the AZLs, as stated in Smith
2019 (Appendix X-11), was -3.7°C, the depthintegrated average temperature of waste rock
immediately adjacent to the AZL experiments
(Figure 3). The rates were adjusted using the
Arrhenius relationship to -2.9°C, the average
temperature at 3 m depth in the NCRP (e.g.
temperature plots provided in Appendix II-4 of
DDMI 2017). The temperature difference
between the depth-integrated AZL average
temperature and the waste rock pile average
temperature at 3 m depth is less than 1°C, and
thus this adjustment does not have a large effect
on the final calculated loading rates for Type 1
waste rock; it was included in the calculations for
completeness. A21 waste rock loading rates were
adjusted from the Type I and A21 humidity cell
operating temperature (4°C) to -2.9°C, the
average temperature at which oxidation is
assumed to occur in situ.
107 g) Appendix X-11 Comment Section 3.2 of Appendix X-11 describes calculations for
Jan 31: DDMI believes the information collected
Humidity Cell
adjusting loading rates from A21 humidity cells based on ratios
from the Test Pile Project has value beyond Diavik
Results
between humidity cell and field experiment results for Type 1 waste and the research team continues to analyze and
rock. The calculation relies on results from weeks 43-80 of humidity publish this information. We believe that this a
cells for Type 1 rock, likely because this is a time period similar to
better approach to distributing this very specific
that available for humidity cells for A21 rock. However, the humidity information rather than additional appendices to
cells for Type 1 rock actually ran for a much longer period (more than an already very large closure document.
200 weeks). Appendix X-11 does not include humidity cell results
that would support review of whether the period chosen provides an

appropriate representation of the overall test results.
Recommendation For future work, DDMI should include additional
details of field experiments including test results as appendices.
108 h) Appendix X-11 Comment In general, the proposed methods and source terms
Data for Source described in Appendix X-11 should be supported by appendices that
Terms
provide the data and data summaries used to make the calculations.
For example, estimates of source terms for some materials (e.g., FPK
and Coarse PK) rely on the geometric mean of data collected from
field experiments run over a period of years. The data are not
provided for these experiments, so it is not possible to evaluate the
suitability of relying on geometric means.
Recommendation DDMI should provide supporting data for
proposed methods and source terms for geochemical loading
calculations as Appendices.

Jan 31: The lognormal distribution of
environmental contaminants, including trace
metals in aqueous environments, has long been
observed (e.g. a summary and explanation by Ott,
1990, attached as Appendix B to this Technical
Memorandum). Appendix A, in response to
WLWB#8, illustrate that a lognormal distribution
represents the distribution of parameter
concentrations in the Type I AZLs (i.e. compared
to a normal distribution; parametric tests, such as
the common arithmetic average, which assume
the population data have a normal distribution).
Incidentally, the lognormal distribution of
concentrations measured as part of the AEMP
program are also illustrated in ERM (2019, as
Appendix X-8.1 in DDMI 2019). The median
concentration was also considered for these
calculations, but the geometric mean was applied
at the recommendation of Rio Tinto geochemists,
to be consistent with data treatments and
calculations/modelling at other Rio Tinto sites.
Tables 3 and 4 in Appendix X-20 of DDMI 2019
summarizes data using the non-parametric
statistics of quartiles and the median, as well as
the geometric mean for the FPK and CPK tanks,
respectively.
109 i) Hydrodynamic Comment The Hydrodynamic Model for Lac de Gras (Appendix X-12) Jan 31: Hydrodynamic modelling of the A21 and
Modelling of Pits does not include the pits. Instead, the modelling relies on separate A154 mine workings after closure will follow the
same structure as used for A418. Results will be
(App X-12)
integration of pit inputs that are developed through separate
models. This seems like a practical approach because it allows model provided with the next update to the CRP.
predictions for conditions both with and without post-closure pit

110 1j) Hydrodynamic
Modelling
Predicitions

111 k) Hydrodynamic
Modelling
Meterological
Inputs

112 l) Hydrodynamic
Modelling
Meterological
Inputs

113 m) Hydrodynamic
Modelling Inputs

connection to Lac de Gras. Section 2.0, Methods, in Appendix X-12
describes the approach for modelling related to A418 Pit, but does
not address how the inputs are developed for A21 and A154 Pits.
Recommendation DDMI should provide additional information
about development of hydrodynamic modelling inputs for A21 and
A154 Pits; as is done for A418.
Comment The hydrodynamic model runs predictions for a postclosure period of 10 years - 2028 to 2038. It would be useful to
understand the rationale for this relatively short duration of
modelling.
Recommendation It would be useful to understand the rationale for
this relatively short duration of modelling.
Comment Some of the meteorological inputs required to drive the
hydrodynamic model are currently based on estimates or model
defaults. Verification of these conditions and inputs would be
beneficial in future modelling efforts.
Recommendation Verification of these conditions and inputs would
be beneficial in future modelling efforts.
Comment Section 2.2.3.2 of Appendix X-12 states that the
meteorological record used for modelling includes both wet and dry
years. It would be useful to understand how severe these wet and
dry years are - e.g., estimated return periods.
Recommendation It would be useful to understand how severe
these wet and dry years are  e.g., estimated return periods.
Comment The hydrodynamic model assumes that water
temperatures of inflows to Lac de Gras are the same as the air
temperature. This is likely not an accurate assumption and it would
be beneficial to collect data to support more accurate temperature
inputs for lake modelling, especially since temperature likely has a
substantial influence on lake mixing characteristics.
Recommendation It would be beneficial for DDMI to collect data to
support more accurate temperature inputs for lake modelling.

Jan 31: The 10 years showed a reasonable range
of meteorologic conditions and the period 20282038 represents the time when cummulative
effects are expected to be the greatest.

Jan 31: DDMI recommends that efforts be placed
toward a focused monitoring program - rather
than additional modelling. Please see DDMI
recomendations in the cover letter.

Jan 31: The figure in Appendix B highlights the
wet and dry cycles over a 70-year period at
Yellowknife Airport (the nearest available longterm record to the site), including the date ranges
used for the model (2009 to 2018) which covers
both wet and dry cycles.
Jan 31: Please see the discussion of this
assumption in the response to GNWT 57 and 58.

114 n) Hydrodynamic Comment Section 2.2.3.4 of Appendix X-12 states the assumption
Jan 31: The hydrodynamic modelling does not
Modelling Inputs that contaminant mass remains in the ice when ice is formed. This is assume contaminant mass stored in ice.
likely to not be the case, but the influence on under-ice water quality
is likely fairly small in a deep lake. However, Section 2.2.3.5 states
that constituent concentrations in ice are assumed to be zero for
calculation of water quality - referring to inputs to the water quality
model from ice melt. It is not clear whether the two sections are
referring to the same ice sources. If they are, then the model should
be revised so that the load assigned to the ice during ice formation is
returned to the water when the ice melts.
Recommendation If the hydrodynamic model accounts for
contaminant mass remaining in the ice when it is formed, then the
constituent input from ice melting should be considered as an input
in the hydrodynamic model. If not, further clarification should be
provided regarding inputs from ice melting.
115 o) Hydrodynamic Comment The hydrodynamic model calibration was conducted based Jan 31: TDS used in modelling is calculated from
Modelling
on Total Dissolved Solids (TDS), which is not a measured parameter the concentrations of other parameters and is an
Calibration
in the data set. Instead, TDS is estimated based on measured specific appropriate calibrations parameter for Diavik and
conductivity.
Lac de Gras. It is not estimated based on
Recommendation It may be beneficial for DDMI to consider
conductivity.
calibration using a parameter that is directly measured, but which is
also stable in the receiving environment.
116 Closure Costs and Comment There are several concerns with the current proposed
Jan 31: DDMI's closure security estimate
Liability - Long
plan. These include: 1) The ability to retain a water cover over the
generally follows the methods recommended by
term retention of fine tailings. Appendix X-17 discusses seepage losses from the pond the GNWT and WLWB.
a pond in the PKC and concludes that the pond cannot be retained even under average
and stability of
climate conditions given the current seepage rates. Golder
the pond
recommended that seepage would need to be reduced to 8-15 l/s to
shoreline
prevent pond dewatering. They suggested that to allow better
freezing along the seepage flow paths to control seepage, the PKC
pond would need to drained for about 5 years. Even with these
changes, the uncertainty in future seepage flows remains high.
Performance under drought conditions would also have to be
confirmed. 2) A plan for covering fine PK at the pond edge has not

been finalized. A review of potential options was reviewed in
Appendix X-18 but no definitive plans have been developed 3) A plan
for removing fine PK from the PKC to the pit has not been developed
and further investigation or postponed until disposal of PK to the pit
has been approved. 4) The stability of any cover applied over fine PK
along the shoreline of the PK pond is in question. Although it may be
possible to apply cover using geotextiles and various filters, the PK
will remain liquefiable and subject to long term settlement. It is not
clear whether the cover could withstand the settlement or seismic
activity.
Recommendation Given the uncertainty in the ability to retain the
water cover and assure the stability of the cover along the edge of
the pond, Diavik should be required to include additional financial
security for addressing water balance and cover stability or
additional security for relocating the fine PK (to the pit?). The
resulting costs could exceed the existing security allowance in the
RECLAIM estimate for this item alone.
117 Closure Costs and Comment A vegetation map showing the areas where vegetation will
Liability:
be implemented was request by EMAB and others. Diavik responded
Revegetation
by providing the old map prepared during a former closure workshop
with the TK Panel. Although this shows the potential areas for
vegetation, Diavik has still not specifically identified what areas will
be vegetated. Figure 5.2.8-2 also shows the areas that will be
vegetated. The total area is not explicitly stated but appears to be in
excess of 250 ha or more than 18% of the disturbed area. The
RECLAIM estimate allows for about 11% of the disturbed area to be
vegetated but again does not identify specific locations.
Recommendation Diavik should specify what specific areas will be
vegetated and provide adequate funding in the RECLAIM model to
complete this work. Diavik has indicated a revegetation design report
will be submitted in Q1 2021 with the 2020 Annual Closure Progress
Report. This will include a figure showing the areas of target revegetation. Diavik has indicated the RECLAIM estimate is based on
the same areas. EMAB await the submission.

Jan 31: DDMI confirms its intent to submit further
descriptions of the revegetation program with
the Annual CRP Progress Report in March/April
2020.

118 Closure Costs and Comment In the introduction to the closure cost estimate (Appendix Jan 31: It is DDMI's understanding that the
Liability: NCRP
VII) DDMI argues that 5% contingency is adequate for the NCRP
guidance provided by the GNWT and their
consultant around the contingency percentages
because detailed engineering is complete and some construction
were specifc to mine closure where a large part
work is underway. This type of cost contingency is intended to
address uncertainty in the cost estimates, not related to unexpected of the costs are typically earthworks. The Reclaim
challenges with construction or future performance. As such, it is a manual states that a low contingency would be
contingency that would be expected to be expended. While these
indicative of a comprehensive database of site
types of contingencies for construction projects are sometimes as
specific parameters, detailed engineering, and
low as 5%, such values would usually be associated with designs for proven closure and reclamation measures. Given
facilities and activities with little uncertainty, working with materials detailed engineering is complete and reclamation
and sites that have little variability. This level of certainty is generally has been ongoing for 3 years (execution level
not the case with earthworks projects like the NCRP closure where detail), a low contingency of 5% is aligned with
guidance.
the site and materials have a range of natural variability.
Recommendation Higher contingency for the NCRP is likely
warranted, as there is inherent uncertainty in such earthworks.
119 Closure Costs and Comment The current closure cost estimate includes less than
Jan 31: The estmated closure cost is based on the
Liability: SCRP
$4,000 of direct costs for reclamation of the SCRP. This is unlikely to material quantities estimated by DDMI to
be sufficient to complete activities that would be necessary to
construct a wildlife access ramp and the unit
achieve closure objectives for this facility.
costs recommended from RECLAIM/GNWT.
Recommendation Diavik should provide details of the SCRP closure
based upon their best estimate of the final quantities at closure. The
RECLAIM estimate should include an allowance for minor grading the
pile, vegetation of the residual till stockpile and construction of
caribou access ramps. More detailed planning should progress for
the SCRP to support a more realistic estimate of closure costs. During
discussions in August 2020, DDMI indicated that it intends to provide
a SCRP Closure Design in early 2021 as part of the 2020 Annual
Closure Progress Report. This update should include a revised closure
liability estimate.
120 Closure Costs and Comment CRP 4.1 Section 4.4.6.1 refers to temporary stockpiling of Jan 31: Temporary stockpiling of ore is planned
Liability: Ore
ore at several locations at the site. DDMI asserts that this material
until the end of Operations at areas on site such
Stockpiles
will all be processed before plant operations end, and therefore no as the mine portals and near the crusher. Long
term ore stockpiling is not currently planned.
costs are identified for addressing this stockpiled material in the
event of unplanned closure. Mining companies consider ore
DDMI's closure security estimate generally

stockpiles as assets and therefore tend not to identify liabilities
follows the methods recommended by the GNWT
associated with them. However, experiences at mine sites that cease and WLWB.
operations unexpectedly indicates that ore stockpiles are almost
always part of the remaining site liability.
Recommendation WLWB should require that the closure of
stockpiles be included in the cost estimate.
121 Closure Costs and Comment The Annotated Reclaim Estimate provided in May 2020
Jan 31: The previous RECLAIM had water
Liability: Water
includes a Water Treatment sheet that estimates costs for treatment treatment volumes of 2.5Mm3 being treated and
Treatment
of 2.1 million m3 of water. The sheets for Tailings, Water
was shown in three different worksheets but the
Management and Rock Piles indicate that water treatment costs for water treatment tab was not used. For V4.1 the
these components are addressed in the Water Treatment sheet.
water treatment tab was used to calculate
However, the total volume of water treatment for the three specific treatment costs with the expected volume of
components is over 2.5 million m3. The Water Treatment sheet
2.1Mm3 based on the SNC Lavalin Estimate
identifies the 2.5 million m3, but indicates that the costs are
included as Appendix X-15.
addressed in the separate Tailings, Water Management and Rock
Piles sheets.
Recommendation DDMI should provide additional information
about the expected treatment volumes and how these costs are
accounted for.
122 Closure Cost and Comment CRP 4.1 Section 5.2.6.9 cites a "high level of uncertainty
Jan 31: N/A
Liability:
around the acceptability of seepage and outlet post-closure water
Contingency
quality/quantity" for the PKC and identifies water treatment as a
Water Treatment contingency option. Similarly, Section 5.2.5.2 identifies water
treatment as a contingency for unacceptable runoff from waste rock
facilities. Appendices X-14 and X-15 provide evaluations and cost
estimates for passive and active water treatment options. DDMI
concludes that passive treatment is not practical for the site, and
proposes that active treatment would be applied as a contingency
measure for achieving closure water quality objectives and criteria.
The trade-off analysis in Appendix X-15 recommends treatment using
lime precipitation with organosulphide polishing, with an estimated
net present value cost of approximately $34 million. ... continued in
next cell.
Recommendation None

Comment DDMI's cost estimate does not include any costs for this Jan 31: The cost estimate for water treatment
water treatment contingency. This is a different type of contingency was provided at the request of the WLWB who
than the contingency costs included as indirect costs in the Reclaim also indicated it was not to be included within the
model, for example, the one discussed above in relation to the NCRP. closure cost estimate. Also see GNWT 97.
This contingency is for addressing uncertainty about performance of
the proposed closure plan - in this case, addressing water quality that
is more adverse than currently predicted and planned for. Because
future performance is not known, there is uncertainty about whether
the cost will be incurred. Nonetheless, DDMI identifies a high level of
uncertainty related to some factors (e.g., PKC runoff and seepage
quality) that may influence the need for contingency treatment.
Recommendation Based on this high level of uncertainty, and the
scale of the cost associated with the contingency measure (over 30%
of the current estimate of total direct costs for closure), there should
be some consideration of including a post-closure water treatment
contingency amount in the closure cost estimate. The amount should
consider the balance of risks for the potential future requirements.
With no amount included for this activity, the risk rests entirely with
the public, while inclusion of the whole amount would place the risk
primarily (except for cost uncertainty) with DDMI.
124 Closure Cost and Comment In response to ICRP 4.0, EMAB commented about the
Jan 31: DDMI does not believe the scenario of no
Liability: Long
need for long-term maintenance or repair costs that might include ice road to be a credible assumption for the
purpose of determining closure security
term
building a winter road and setting up a camp, or the worst-case
care/maintenance scenario where climate change no longer allows construction of a
estimates. We also understand that it is not the
winter road. Diavik believes GNWT must advance the policy context assumption used to determine closure security
first. WLWB Directed that Diavik should propose long-term
estimates for other NWT mines.
maintenance costs in RECLAIM as part of ICRP 4.1 (Security
Adjustment 13, RFD). The closure estimates proposed in Appendix B
of Appendix VII do not include the scenarios outlined above.
Recommendation Diavik should address WLWB directive on Security
Adjustment 13 by verifying the RECLAIM estimates for bringing in
equipment, operators and associated facilities and any other related
costs, after closure is completed. These estimates should include the
scenarios where either the entire ice road must be built, or where
123 Closure Cost and
Liability:
Contingency
Water Treatment

climate change no longer allows the construction of an ice road.
Sufficient mobilization security will need to be held back to bring
equipment and operators to site, along with any support
requirements (staff, camp facilities etc.) and demob them after the
proposed work is completed. This security will need to be held back
until a time when regulators are satisfied that the issues associated
with the uncertainties will not occur.
125 Closure Cost and Comment Diavik is proposing pro-rating the holdbacks for NWRSA,
Liability:
PKC and Revegetation using likelihood estimates (Appendix VII(1) p.
Holdbacks
24/135). No rationale is provided for the use of the likelihood table,
the likelihood estimators proposed, the percentages attached to
some activities (PKC - 20%; Revegetation - 25%) or the quantities of
materials. It is EMAB's understanding that use of a likelihood table is
unusual in developing closure estimates and we note: 1) If any
uncertainty scenario does occur it will require the full estimated cost
to correct it; 2) It would be helpful to include some engineering
discussion in the estimates; address all failure modes and associated
costs; 3) There are a number of potential failure modes beyond - till
moisture and climate change issues for the NWRSA; - cover repair for
the PKC - a single re-seeding for revegetation; adequate funds should
be held back to cover the worst case scenarios.
Recommendation Diavik should provide a rationale for the use of
the likelihood table, the likelihood estimators proposed, the
percentages attached to some activities (PKC - 20%; Revegetation 25%) and the quantities of materials. Sufficient security should be
held to cover the costs of carrying out Diavik's proposed actions.
126 Closure Cost and Comment There does not appear to be a contingency to cover
Liability: Postpotential increases in duration or frequency of post closure
Closure
monitoring
Monitoring
Recommendation Diavik should add a contingency for increasing
duration and/or frequency of post-closure monitoring.

Jan 31: DDMI has used pobability based
estimation for the maintenance cost as they have
a reasonaby low probability of being required.
Assuming 100% would result in over
securitization. DDMI understands the
GNWT/WLWB are in the process of reviewing
approaches to determining security hold-back
amounts and looks forward to reviewing that
work.

Jan 31: DDMI engaged with the GNWT with
regard to monitoring duration and the values
used by DDMI were considered acceptable (25
years after Operations) and consistent with other
NWT security estimates.

127 Post-Closure
Comment The monitoring plan is split into two sections,
Monitoring Plan: Performance Monitoring and Environmental Effects Monitoring. In
the Performance Monitoring section, the Monitoring Activity column
General
in the initial Overview tables consistently did not include a complete
list of the monitoring activities listed in the further closure and postclosure sections.
Recommendation For the sake of consistency, DDMI should update
the Monitoring Activity columns to provide a complete list of the
proposed monitoring activities. During discussions in August 2020,
DDMI committed to considering this request when making future
updates to this Appendix. This is an appropriate approach for
addressing the concern.
128 Post-Closure
Comment Post-closure monitoring should continue until facilities
Monitoring Plan: demonstrate stable performance. Diavik has proposed a monitoring
General
schedule, but has not provided justification for end-dates for various
components. Diavik notes that these are estimates and will require
further evaluation based on monitoring results. (App VI, Attachment
4). At a meeting on August 10'19 Diavik acknowledged that results of
monitoring may lead to changes in frequency or duration of
monitoring, but asserted that this would require regulatory approval.
Recommendation Diavik should explain how results will be
evaluated to adaptively manage monitoring schedules, and the
conditions that might require extension of monitoring, keeping in
mind the need to demonstrate stable performance.
129 Post-Closure
Comment Water quality monitoring through the operational
Monitoring Plan: Surveillance Network Program (SNP), along with the proposed
Water quality
closure monitoring will contribute to ensuring the existence of
monitoring
robust water quality data set. However, the proposed schedule for
schedule
post-closure water quality monitoring leaves cause for concern. The
proposed schedule for post-closure water quality monitoring across
the SNP includes significant reduction in monitoring frequency within
the first 1-5 years. Although the described approaches may be
acceptable in some cases, it may result in inadequate understanding
of water quality due to insufficient data. The post-closure monitoring

Jan 31: DDMI confirms this will be considered in
future updates to this Appendix.

Jan 31: DDMI and its expert consultants will
analyze the results and determine if they
adequately demonstrate achievement of closure
criteria, in which case we would submit a
Performance Assessment report recommending
monitoring be discontinued. It is also possible
that there could be sufficient uncertainty in the
results that continued monitoring at a reduced
frequency would be appropriate. It is not possible
or practical to explain in advance exactly how
results will be evaluated given the range in types
of monitoring programs and possible results.
Jan 31: N/A

frequency should only be reduced once the water quality data set is
sufficient to characterize expected seasonal variability and
demonstrate overall stability. Further, frequency of sampling should
not be reduced to compromise the statistical confidence with which
the dataset can be used to confirm that conditions continue to
achieve closure criteria. In summary, rather than set a duration for
the maintenance of monitoring frequency, reductions should be
based on the stability of site conditions as demonstrated by a
statistically robust historical dataset and allow for a statistically
robust dataset into the future.... continued in next cell.
Recommendation None
130 Post-Closure
Comment Further concern related to the post-closure SNP program
Monitoring Plan: relates to the following statement from Section 3.1.4.1: ". if
Water quality
monitoring of a current SNP station establishes that flow is
monitoring
continually less than 50 m3/day for two consecutive monitoring
schedule
years, the SNP station will become inactive." Because many of these
SNP stations are sole representatives of the discharge for a specific
drainage area, if they are removed there will no longer be a measure
of water quality discharged from that drainage area. Therefore,
rather than set a duration for the maintenance of monitoring,
reductions should be based on the stability of site conditions as
demonstrated by a statistically robust historical dataset and
demonstrate there is no future need for further monitoring.
Decisions about whether to discontinue monitoring should also
consider the extent of mine affected areas within a catchment.
Recommendation Changes to the post-closure monitoring water
quality monitoring frequency and locations should only occur if
sufficient data has and will be collected to maintain a statistically
robust dataset. During discussions in August 2020, DDMI agreed that
post closure water quality monitoring frequency and locations will be
adaptively managed based on both water quality and quantity
results, and that changes would require regulatory approval. This is
an appropriate approach to address the comment.

Jan 31: DDMI confirms that water quality
monitoring frequency will be adaptively managed
and include consideration of both water quality
and quantity. Change to the monitoring
frequency is expected to require regulatory
approval.

Comment Section 3.5.2 of the Closure Monitoring Plan outlines that
closure and post-closure monitoring of the North Inlet is proposed
only at station SNP 1645-13. To collect water quality data that is
representative of the water quality throughout the NI, monitoring
should occur at more than one station. Additionally, if water quality
in the NI is deemed unacceptable for a full reconnection at closure,
water quality monitoring should continue to determine if there is
potential for full reconnection into post-closure.
Recommendation DDMI should include at least one additional
location for monitoring water quality in the North Inlet. Further, if
water quality in the NI is deemed unacceptable for a full
reconnection at closure, water quality monitoring should continue to
determine if there is potential for full reconnection into post-closure.
132 Post Closure
Comment how will Diavik monitor effectiveness of fish barrier
Monitoring Plan: between NI and LdG, and whether fish are getting into NI?
North Inlet Fish Recommendation Diavik to explain how it will monitor the
Barrier
effectiveness of the fish barrier in the dike separating NI from LdG,
and whether fish are getting into NI?
131 Post Closure
Monitoring Plan:
North Inlet Water
Quality

Jan 31: SNP 1645-13 is recommended as the longterm monitoring station and DDMI expects this
will be sufficient for monitoring trend over time.
Spatial confimation can be assessed using the
transect approach and locations used in previous
investigations.

Jan 31: The barrier is expected to minimize, to
the extent pratical, the movement of fish to and
from the North Inlet. DDMI notes that even with
a barrier in place there are other uncontrollable
factors preventing certainty that fish won't
populate the area over time. A monitoring
program is not required or planned.
133 Post Closure
Comment Section 3.6.2.3 states that groundwater quality monitoring Jan 31: DDMI's expectation is that any
Monitoring Plan: at the bulk fuel storage location is intended to be discontinued at
hydrocaron contamination at the bulk fuel
storage location can be effectively cleaned-up
Groundwater at post-closure; when the bulk fuel storage is discontinued.
without the need for ongoing groundwater
Bulk Fuel Storage Recommendation If spills have been identified in the area,
particularly during closure, DDMI should make considerations
quality monitoring. Operational SNP monitoring
regarding continued groundwater monitoring at the
has shown that groundwater quality monitoring
decommissioned bulk fuel storage. During discussions in August
in permafrost is not an effective monitoring
2020, DDMI stated that it will consider additional options if
approach. DDMI agrees with EMAB that the need
significant hydrocarbon contamination is found at closure, though it for any active zone water quality monitoring for
also noted that there are challenges associated with groundwater
hydrocarobons post-closure will be considered on
monitoring and interpretation in permafrost environments. A case- a case-by-case basis. DDMI is currently not
by-case approach is appropriate for addressing the comment.
anticipating this form of monitoring.

Comment Section 5.2.6.6. of CRP V4.1 outlines there is uncertainty
related to the quality and quantity of seepage from the PKC Facility
during closure and post-closure. Section 3.4.3.3 of Closure
Monitoring Plan suggests the wells used to measure PKC seepage will
be decommissioned prior to post-closure.
Recommendation DDMI should include the option for the the PKC
Facility seepage wells to remain operational to facilitate continued
monitoring of the seepage quality and quantity through the East
Dam of the PKC. This should remain an option to address the
uncertainty related to the PKC seepage continuing through closure.
During discussions in August 2020 DDMI confirmed that
requirements for PKC seepage quality and quantity monitoring will
be determined as part of the PKC closure design. This is an
appropriate approach for addressing the issue.
135 Post Closure
Comment The post-closure monitoring for various structures,
Monitoring Plan: including the PKC Facility Dams and NCRP, is proposed to conclude in
Stability of long specific years. Monitoring the stability of structures, such as dams, is
term structures critical to continually meeting closure objectives P2 and P3.
Recommendation For structures whose stability is necessary for
long-term performance, DDMI should make appropriate
considerations to ensure monitoring continues for the lifetime of
these structures. During discussions in August 2020 DDMI confirmed
that requirements for geotechnical monitoring of PKC dams and
other facilities will be determined as part of the PKC closure design.
This is an appropriate approach for addressing the issue.
136 Post Closure
Comment Post-closure monitoring of Landscape and Aesthetics of
Monitoring Plan: the WRSA and Till Areas is proposed to last only five years. The
Landscape and
monitoring should continue beyond five years, as changes in the
Aesthetics of
landscape beyond the five-year period could result in nonWRSA and Till
conformance with the closure objectives. In particular, as the climate
Areas
changes, the NCRP may not remain frozen, which would cause
changes in the landscape. Such changes would likely occur beyond
five years post-closure.
Recommendation DDMI should adjust the proposed monitoring
134 Post Closure
Monitoring Plan:
PKC Facility
Seepage

Jan 31: Monitoring of seepage water quality and
quantity once PK deposition ceases (in 2022 with
approval of PKMW) is expected to form an
important part of confirming the closure
approach for the PKC and will form part of
closure planning for this facility. Also see GNWT
78.

Jan 31: Requirements for long-term stability
monitoring/inspection will be confirmed based on
the closure design and closure conditions. The
requirements will be determined by the engineer
of record as and when necessary.

Jan 31: The proposed monitoring program,
including geotechnical monitoring of Landscape
and Aesthetics, are intended to be adaptively
managed based on observed and anticipated site
conditions.

schedule of for landscape and aesthetics of the WRSA and Till Areas
to account for potential long-term changes, particularly in
association with climate change. During discussions in August 2020
DDMI stated that the duration of monitoring for landscape and
aesthetics would be addressed through revisions to the geotechnical
monitoring program. This is an appropriate approach for addressing
the comment.
137 Post Closure
Comment The proposed post-closure monitoring for spillways and
Jan 31: The proposed monitoring program,
Monitoring Plan: other structures that facilitate drainage of runoff into Lac de Gras is including geotechnical monitoring of Landscape
Spillways and
defined as annual visual ground surface surveys and inspections by a and Aesthetics, are intended to be adaptively
drainage
professional engineer once every 5 years. These structures that
managed based on observed and anticipated site
structures
conduct runoff are susceptible to changes due to erosion or
conditions. Given the low likelyhood it is
obstructions under the stress of extreme weather events.
unreasonable to require DDMI to continue to
Recommendation DDMI should inlcude requirements for additional monitor until an extreme design event occurs.
visual inspections following extreme weather events in the postAlso see EMAB 23.
closure monitoring plan.
138 Post Closure
Comment The current operational dustfall monitoring includes
Jan 31: Continuous TSP monitoring has been
Monitoring Plan: continuous annual total suspended particulate (TSP) monitoring.
discontinued at Diavik following a multi-year trial
Dustfall
However, under the assumption that combustion and fugitive dust period. Current dustfall monitoring uses dust
emissions are expected to be lower during closure implementation, it gauges and snow sampling. Dustfall monitoring
is stated in Section 3.1.2.2 that closure monitoring will not include
will continue post-closure following the
continuous TSP measurement. Fugitive dust emissions are likely to practice/methodology of the last 20 years. This
dustfall sampling we be completed using dustfall
continue at least through the active closure phase, for example
associated with traffic and earthworks activities (e.g., cover
gauges and snow sampling as described in
construction, re-grading). TSP monitoring should continue through Appendix VI Section 3.1.2.
any periods when mine or mine closure activities may continue to
mobilize emissions.
Recommendation DDMI should continue annual continuous TSP
monitoring through the active closure phase to address emissions
from combustion and fugitive dust associated with ongoing mine
closure activities.

139 Post Closure
Comment Section 3.0 of SEC's memo describes concerns related to Jan 31: DDMI agrees with EMAB that the
Monitoring Plan: closure criteria for re-vegetation including that closure objectives
monitoring program is necessarily linked to the
closure criteria which is in turn is driven by the
Re-vegetation
should be revised to define the expected re-vegetation/land
reclamation outcome. As a result, the current monitoring activities closure objective. EMAB will likely have realized
are not defined to measure vegetation performance. The EEM plan that DDMI has advanced the detail of the CRP
for vegetation indicates that the VLMP will occur each year of the
documents in this order. As noted by EMAB,
closure phase. The VLMP follows methods established during
DDMI has proposed closure objectives that
operational monitoring. With respect to wildlife, it is not clear that include re-vegetation as a closure activity and has
wildlife foraging and habitat use information will be collected
proposed criteria and monitoring. While DDMI is
systematically to support quantitative comparisons of wildlife use of not proposing changes to these objectives,
the area (see Section 3.0 of MSES report, SW4). The EEM plan for
criteria or monitoring; if changes are imposed by
vegetation indicates that the VLMP will occur every 3 or 5 years up to the WLWB to any aspect there will need to be a
2041 for the post-closure phase. Under performance monitoring for consideration of impacts on other aspects. Please
SW4, SW5, and SW9, the duration of vegetation monitoring on
also see response to EMAB 17-19,
revegetated sites was not clearly indicated, nor do any of the
objectives clearly indicate that the success of revegetation efforts is
going to be evaluated. Information contained in the EEM section also
does not provide information on measuring the success of
revegetation efforts.
Recommendation The monitoring activities would need to be
adjusted if the closure objectives are changed to define the expected
outcome. Further, for any closure criteria or objectives that are
adjusted through the revision of the CRP, the associated monitoring
activities should be reviewed to ensure they continue to monitor the
revised closure criteria. During discussions in August 2020 DDMI
agreed with the principle that monitoring activities are directly linked
to closure criteria that are in turn driven by closure objectives, but
asserted it does not intend to revise the closure objectives for revegetation. See comments under Criteria SW4 Please identify the
proposed criteria or prediction that is being evaluated or tested
during closure and post-closure phases. Please confirm that the
VLMP will also include monitoring of revegetated areas on the mine
site through to 2041. Provide a trigger that would indicate if or when

additional action must be taken to ensure that revegetation efforts
are meeting expectations for plant species richness and abundance.
140 Post Closure
Comment In order to meet the SW8-1 and SW10-1 closure criteria,
Monitoring Plan: annual wildlife monitoring is proposed for five consecutive years at
Wildlife
post-closure. SW8-1 addresses regular or systemic predation of
Monitoring
caribou and SW10-1 focuses on harm related to a specific mine
features year over year. The proposed five years is not long enough
to determine whether or not there is systemic predation of caribou
on the mine site. Especially if, in the first few years, caribou continue
to habitually avoid the mine site despite the lack of on-going
operations. Additionally, monitoring once annually does not provide
enough information to assess potential for harm related to seasonal
changes on the mine site. EMAB notes that in personal
communication with Diavik we were informed that the SOP for
"Caribou Management/Observation On and Off East Island in Diavik's
recently submitted "WILDLIFE MANAGEMENT AND MONITORING
PLAN FOR THE DIAVIK DIAMOND MINE" supersedes SOP's ENVR-0310720 - Caribou Road Surveys and ENVR-032-0721 - Caribou PKC and
Rock Pile, referenced in Appendix VI of ICRP 4.1
Recommendation Prior to reducing the frequency or ceasing of data
collection, there should be confirmation that the data collected is
sufficient to provide insight into meeting the closure criteria. The
schedule of post-closure monitoring should be based on ensuring
there is sufficient data to support such evidence. During discussions
in August 2020 DDMI acknowledged that results of monitoring may
lead to changes in frequency or duration of monitoring, but asserted
that this would require regulatory approval.
141 Post Closure
Comment In the 2019 WMR, DDMI presented a reanalysis of the
Monitoring Plan: aerial survey data that suggests there is no ZOI around the mine, yet
Wildlife
in the ICRP they discuss a zone of influence of 11 to 14 km around
Monitoring the mine based on Boulanger et al. (2012) which used both aerial
Caribou
survey and collar data (p. 53). Based on their 2019 analysis, DDMI
Distribution
suggests there is no need for further collection of aerial survey data,
instead they suggest utilizing caribou collar data only to address the

Jan 31: DDMI confirms its intent that monitoring
frequencies will be adaptively managed based on
results obtained. Change to the monitoring
frequency is expected to require regulatory
approval if triggers for reduction are not already
approved.

Jan 31: EMAB comments regarding ZOI
monitoring are not appropriate at this time with
regard to closure monitoring. The expressed
concerns relate to the ongoing operational
monitoring. DDMI is in active engagment with
both the GNWT and EMAB on this matter. DDMI's
intention as described in Appenidx VI Section 4 is

ZOI objective. We have no issue with utilizing the collar data as
another piece of evidence to assess the ZOI objective, but there may
be a place for further collection of aerial survey data in the future to
analyze caribou distribution if there prove to be insufficient collar
data to analyze changes in the ZOI during closure and post-closure,
particularly given the Bathurst herd's current population trajectory.
More detail is needed on how the ZOI objective will be tested using
data collected since 2012. Further, DDMI proposes that the analysis
of caribou distribution for the closure time period will occur in 2031
(post-closure) once collar data are available for all closure years.
Caribou distribution is proposed to be assessed 12 years post-closure
(2041) to capture any temporal changes in distribution. During
operations, the frequency of the assessment of ZOI predictions was
inconsistent despite urging by EMAB to more regularly assess how
the zone of influence changes with mine activity.
Recommendation The ZOI Technical Task Group (TTG) should
reconvene and provide direction regarding the collection methods
and analysis of data to examine the ZOI objective during remaining
operations, closure, and post-closure. We recommend analyzing data
on shorter temporal intervals in order to get a better understanding
of how the ZOI changes in relation to mine activity. Based on recent
publications and discussions, data collection and analytical
approaches should be clearly established, and we recommend that
caribou movement be assessed over shorter time periods (e.g., every
3 years), particularly given the current population status of the
Bathurst herd. DDMI should indicate whether caribou distribution
monitoring post-closure will also include an evaluation of seasonal
spring and autumn caribou range attributes, using collar data.
142 Post Closure
Comment The EEM plan for wildlife indicates that caribou behaviour
Monitoring Plan: will be assessed annually during closure using established group scan
Wildlife
methods utilised during operations. Behavioural analyses assessing
Monitoring changes in behaviour with distance to mine will be employed. The
Caribou
application of these analyses will be dependent on the quality and
Behaviour
amount of behavioural data that is able to be collected. The EEM

that the closure and post-closure environmental
effects monitoring programs will be based on
operational monitoring at the site.

Jan 31: The EEM component of the closure and
post-closure monitoring is not being designed to
evaluate specific closure criteria. The Closure
EEM is simply an extension of the Operations
EEM. DDMI does not have plans at this time to
increase the frequency of behavioural data

plan for wildlife indicates that caribou behaviour monitoring will
occur every 3 years for a 12- year period up to 2041 for the postclosure phase. Again, data analysis will be dependent on the quality
and amount of behavioural data that is able to be collected. Under
performance monitoring for SW4, the duration of wildlife monitoring
on revegetated sites was not clearly indicated, nor do any of the
objectives (i.e. SW4 and SW5) clearly indicate that the success of
revegetation efforts is going to be evaluated. Information contained
in the EEM section also does not provide information on measuring
the success of revegetation efforts.
Recommendation Please identify the proposed criteria or prediction
that is being evaluated or tested during closure and post-closure
phases. Given the apparent challenges in collecting sufficient
behavioural data during operations, DDMI should indicate whether
they have plans to increase the frequency of behavioural data
collection should the 14-day window, every 3 years result in an
insufficient number of observations for analysis. Please confirm that
the caribou behaviour monitoring program will also include
monitoring of caribou use of revegetated areas on the mine site
through to 2041. Provide a trigger that would indicate if or when
additional action must be taken to ensure that revegetation efforts
are meeting expectations for wildlife use.
143 Post Closure
Comment Wolverine presence and distribution will be monitored
Monitoring Plan: using snow tracking methods established during operations. Surveys
Wildlife
will occur twice in the spring for 5 days each and will be used to
Monitoring assess residual effects from the mine. Surveys will be completed
Wolverine
annually during closure. The EEM plan for wildlife indicates that
wolverine presence and distribution monitoring will occur every 3
years for a 12- year period up to 2041 for the post-closure phase.
Surveys will occur twice in the spring for 5 days each and will be used
to assess residual effects from the mine. (see MSES report section
3.2 for further rationale)
Recommendation Please identify the proposed criteria or prediction
that is being evaluated or tested during closure and post-closure

collection. Caribou behaviour monitoring will
include observation of revegetated areas to the
extent they are used by caribou. As perviously
noted the Closure EEM is not designed to
evaluate specific closure criteria so no trigger has
been or will be provided.

Jan 31: The EEM component of the closure and
post-closure monitoring is not being designed to
evaluate specific clsoure criteria. The Closure
EEM is simply an extension of the Operations
EEM.

phases. The proposed monitoring design for post-closure is sufficient
with respect to methods, frequency, and duration, although the
approach to the analysis of the ZOI requires revision based on input
from the Government of the Northwest Territories (GNWT 2020) and
Boulanger and Poole (2020)
144 Post Closure
Comment Waterbird and shorebird abundance and distribution is
Monitoring Plan: proposed to be monitored for the first 3 years of the closure phase.
Wildlife
The surveys will occur from mid-May to mid-June every second day
Monitoring and will utilize the methods established during operational
Waterbirds
monitoring. The proposed monitoring design is sufficient with
respect to methods and frequency. Waterbird and shorebird
abundance and distribution monitoring is not proposed for the postclosure phase. This is likely appropriate given that this monitoring
component was discontinued during the operational wildlife
monitoring because the results of the data collection indicated that
the mine was having a negligible effect on abundance and
distribution of waterbirds and shorebirds.
Recommendation With respect to duration, in the unlikely event
that the 3 years of closure phase monitoring suggest mine-related
impacts, we recommend that DDMI consider extending monitoring
for the full duration of the closure phase (5 years).
145 Post Closure
Comment Community involvement through Wildlife Monitoring
Monitoring Plan: Program is listed as a monitoring activity related to both SW8-1 and
Community
SW10-1. However, Section 4 of Post-Closure and Reporting states
involvment
that the measurement endpoints of the Wildlife Monitoring Plan
(WMP) will not be directly assessed against the closure criteria. If the
results of the WMP are not directly assessed against the closure
criteria, then the community is not necessarily directly involved in
the processes used for assessing the closure criteria.
Recommendation Clear mechanisms for involving community in
assessing the closure criteria related to wildlife should be outlined by
DDMI. During discussions in August 2020 DDMI advised that the TKbased monitoring program will be developed with the assistance of
the TK Panel, Indigenous Communities and EMAB, and that the

Jan 31: DDMI does not propose any changes to
the waterbird and shorebird monitoring program
duration at this time. Given operational
monitoring demonstrated no mine-related
impacts to waterbirds it is very unlikely the
impact at closure will increase.

Jan 31: Please note that Appendix VI Section 4
describes the Environmental Effects Monitoring
that is not directed towards evaluating closure
criteria. Appendix VI Section 3 describes the
proposed Performance Monitoring Program
which is designed to evaluate performance
specific to the closure criteria. As noted by EMAB
- DDMI has committed to the development of TKbased performance monitoring program that is
expected to include involvement from
communities.

linkage to closure criteria will necessitate involvement with
monitoring as well. This is an appropriate approach for addressing
the comment.
146 Post Closure
Comment The closure objective M3 "Enhanced lake-wide fish habitat Jan 31: DDMI will provide further information in a
Monitoring Plan: to offset fish habitat temporarily lost during operations" has three
future update to Appendix VI as noted by EMAB.
TK Verification
criteria. Closure criteria M3-3 is "Traditional Knowledge verification
of acceptable conditions prior to any dike breaching." Section 3.2.4.4
Comparison of Closure Criteria does not include information for
comparison related to criteria M3-3.
Recommendation DDMI should include further information in the
Post Closure Monitoring Plan regarding how M3-3 will be undertaken
and assessed. During discussions in August 2020 DDMI stated that it
continues to engage with EMAB regarding planned approach to
developing reconnection closure criteria by building on the
recommendations provided by the TK Panel. DDMI proposed that
criteria will be initially developed for the Processed Kimberlite to
Mine Workings Project, however it anticipates the same criteria may
also be applicable to closure of pit areas without processed
kimberlite. DDMI plans to incorporate descriptions of monitoring
activities and criteria in a future update to Appendix VI. This is an
appropriate approach for addressing the comment.
147 Post Closure
Comment The AEMP program uses nearfield stations to monitor the Jan 31: DDMI will provide further information in a
Monitoring Plan: potential effects of discharges on Lac de Gras ecology and compare future update to Appendix VI as noted by EMAB.
AEMP NFC
to AEMP Effects Benchmarks and AEMP Action Levels. Based upon
DDMI agrees that like 1645-19, it is unlikley that
Locations, Mixing our understanding, these stations are well away from the mixing
ice-conditions will allow for safe sampling at
Zone edges
zones and as such provide little information as to what is occurring mixing zone boundaries during June.
near the perimeter of the mixing zone where water quality should
meet benchmarks. It is unclear how Diavik propose to identify and
monitor the actual size of the mixing zones during the most critical
periods (June). To ensure that the NFC locations are representative
of how discharge off the mine site is impacting Lac de Gras water
quality, the NFC locations should be located at the edge of the mixing
zones for each location.
Recommendation Diavik should discuss how they propose to identify

and monitor the actual size of the mixing zones during the most
critical periods (June). Diavik has responded that subject to approval
of a regulatory mixing zone, DDMI anticipates that monitoring of the
mixing zone boundary would be conducted at designated SNP
locations similar to the current 1645-19 rather than as an AEMP
station. During discussions in August 2020 DDMI clarified its view
that monitoring of the mixing zone would likely be more appropriate
as an SNP rather than AEMP location as is currently implemented
during operations. DDMI acknowledged that this monitoring detail
will need to be further developed in a future revision to Appendix VI
subject to approval of a regulatory mixing zone. This is an
appropriate approach for addressing the comment. Like monitoring
at 1645-19 (effluent discharge), it is unlikely that ice-conditions will
allow for safe sampling at the mixing zone during June. This is
acceptable.
148 Post Closure
Comment The AEMP water sampling schedule during closure and
Monitoring Plan: post-closure indicates reduced frequency at specific time intervals.
AEMP Schedule Rather than set a duration for the maintenance of monitoring
frequency, reductions should be based on the stability of site
conditions as demonstrated by a statistically robust historical dataset
and allow for a statistically robust dataset into the future.
Recommendation Rather than set a duration for the maintenance of
AEMP monitoring frequency, reductions should be based on the
stability of site conditions as demonstrated by a statistically robust
historical dataset and allow for a statistically robust dataset into the
future.
149 Reclamation
Comment As Traditional Knowledge studies related to wildlife and
Research: TK
vegetation were completed in 2011 and 2014, respectively, updates
Studies
should be carried out at post-closure. TK study updates should
include TK related to the impacts observed related to the mining
activity to provide additional understanding of the baseline at the
beginning of post-closure.
Recommendation DDMI should facilitate the completion of updates
to the Traditional Knowledge studies at closure. During discussions in

Jan 31: The sampling schedule is a best estimate
of anticipated AEMP water sampling. While the
actual schedule may be adaptively revised based
on results, a base case schedule is required for
planning and cost estimating purposes.

Jan 31: DDMI confirms that the next TK-based
monitoring will be in relation to closure
performance monitoring as noted by EMAB.

August 2020 DDMI stated that it does not plan any additional TK
"studies" but confirmed that it is committed to developing and
implementing TK-based closure monitoring programs to assist with
the evaluation of closure performance. Depending on the scope of
TK-based monitoring programs, this is likely an appropriate approach
for addressing the comment.
150 Reclamation
Comment Item 1.3.1 of the Reclamation Research Tracking Table
Research: Closure states that the DDMI Closure Visualization Tool has been completed.
Visualization Tool However, in Table 1 of VIII-2 Research Area 1, the visualization tool is
proposed for development in 2021.
Recommendation DDMI should provide further clarification on the
current status of the visualization tool.

151 Reclamation
Research: Revegetation

152 Reclamation
Research: Cover
Options Analysis

Comment Item 6.1.6 of the Research Status Tracking Table states
that procedures for site-wide re-vegetation have been completed.
However, these procedures have been presented in the CRP 4.1, but
have not been approved. Given the concerns related to the revegetation procedures as described in Section 4.0 of SEC's memo,
further research may be necessary.
Recommendation DDMI should consider that further research
regarding re-vegeation procedures may be necessary. During
discussions in August 2020, DDMI confirmed that a field trial may be
helpful. This type of research would be beneficial for confirming
effectiveness of proposed re-vegetation activities.
Comment CRP 4.1 Section 5.2.6.6 describes a range of uncertainties
related to the design, and construction of a dry cover for the FPK and
EFPK in the PKC Facility. DDMI proposes field trials and other
activities to develop a better understanding about the feasibility of a
dry cover. The feasibility and methods for a dry cover on the FPK and
EFPK should be addressed in a research plan that would conclude
with a recommendation for either wet or dry cover.
Recommendation DDMI should consider completing additional

Jan 31: The visualization tool remains on hold
pending sufficient alignment on the intended
general closure landscape. DDMI is seeking
general approval of the general landscape before
finalizing the visualization tool. DDMI is currently
leaning towards the construction of a physical
model rather than a digital product. DDMI is
hoping to advance this later in 2021.
Jan 31: DDMI will advise EMAB on the results of
any revegetation trials.

Jan 31: DDMI intends to advance construction
trials for placement of the rock cover over the
PKC beaches as the first closure field trial. This
trial is expected to provide information necessary
to confirm a safe construction approach for the
progressive reclamation work intended to
commence in 2022; pending approval to deposit
processed kimberlite in A418.

research regarding the feasibility and methods for use of a dry cover
on the FPK and EFPK in the PKC Facility. During discussions in August
2020 DDMI confirmed that it anticipates conducting field trials to
verify construction methods and rates once it has selected a closure
approach. This type of research would be beneficial along with any
ongoing proposed research to support decision making about the
wet versus dry cover approach.
153 Reclamation
Comment Diavik has deferred EMAB's previous request that Diavik
Research:
expand upon the contingency measure for removal of the semi-fluid
removal of the
FPK material in the PKC and stated "Pending regulatory approval to
semi-fluid FPK
deposit PK in mine workings, an evaluation will be completed of the
material in the
feasibility/practicality of removing EFPK from the PKC facility and
PKC
depositing in A418 and how this might benefit/impact PKC facility
closure." This is a key issue as based upon the information available
on the current wet closure plan, it has not been proven this plan is
viable. Therefore an option for removal of the fine PK is necessary.
Recommendation Diavik must complete a feasibility study for
removal of the PKC or: 1) propose a viable method for modification
of the fine PK such that a dry cover can be applied 2) Demonstrate
that the current plan is viable (i.e. the pond can be retained and the
sides slopes of the pond can be constructed and are stable. It is
understood that Diavik intends to submit a PKC Closure Design in Q1
2021 along with the 2020 Annual Closure Progress Report. EMAB
awaits the submission. During discussions in August 2020 DDMI
confirmed that it anticipates conducting field trials to verify
construction methods and rates once it has selected a preferred
design. This type of research would be beneficial to support planning
and design for relocation of EFPK and FPK.
154 Reporting on
Comment Diavik's reporting on WLWB-required engagement
Engagement as
following ICRP 4.0 is disappointing in its substance and accuracy.
per WLWB
EMAB has addressed specific inaccuracies of reporting on Diavik's
Requirements for March 27, 2019 engagement with EMAB, and has submitted EMABEngagement in
approved minutes of the meeting to support our statements. Diavik's
RFD for ICRP 4.0. reporting and assessment of engagement with Aboriginal

Jan 31: DDMI confirms its intent to submit
updated PKC Closure Design with the Annual CRP
Progress Report in March/April 2021. Please also
see response to EMAB 152.

Jan 31: N/A

communities to meet WLWB requirements in ICRP 4.1 is inadequate
at best. Appendix IX-3 lists participants and location for engagement.
There is no reporting on the substance of any engagement
discussions on the 8 items listed in the WLWB engagement
requirements (the list does not include Diavik's meeting with EMAB
on March 27, 2019). Appendix IX-5 consists of a powerpoint slide
deck that was presented to the parties Diavik engaged with. Based
on the record provided by Diavik there is no evidence to show that it
followed WLWB direction to engage with communities on the eight
specific topics identified in Appendix C of the RFD on ICRP 4.0. The
reporting of engagement results in the closure plan consists of brief,
general statements of one or two sentences such as: Revegetation "..there were many and varied views on this subject.." and "Views on
the benefits of re-vegetating the WRSAs were diverse, and no
consensus was reached." (section 5.2.8.3.4)
Recommendation None
155 Reporting on
Comment Hydrocarbon-contaminated Soil - "As with disposal of inert Jan 31: In CRP V4.1 Diavik has made best efforts
Engagement as
material in the approved on-site landfill, there is a general view from to describe the outcomes from engagement. It is
per WLWB
communities that no materials should be buried on site and that
overly simplistic for EMAB to expect that
Requirements for everything that was brought up the winter road should be taken back engagement necessarily leads to a single view or
Engagement in
down." Characterization of EMAB's comments is incorrect. (section even necessarily a dominant view from any
RFD for ICRP 4.0 5.2.8.3.4) No evidence (meeting notes, minutes etc) to support any specific engagement activity or series of
(continued)
engagements with a community. The WLWB
of the statements regarding engagement is provided. There is no
means for communities to verify the accuracy of their engagement processes for considering the CRP provides ample
with Diavik. It is unclear whether Diavik has made any effort to
opportunity for each community to state in their
incorporate the results of the engagement in the closure plan.
own words their view or recommendations on
Recommendation Diavik should provide notes for each of its
each of the items. DDMI's preference is that the
engagement meetings showing the outcome of the discussion on
specific confirmed outcomes be provided directly
each of the eight topics identified by WLWB, and explain how it
by communities to the WLWB rather than
arrived at its conclusions about the engagement.
through a DDMI or EMAB characterization and
request that EMAB do the same.
156 Engagement on Comment Diavik has not reported on any engagement with
Jan 31: see response to EMAB 155
ICRP 4.1
communities on ICRP 4.1 beyond what was directed by the WLWB in
RFD on ICRP 4.0

Recommendation Diavik should indicate whether it has done any
community engagement on ICRP 4.1. If it has done such engagement
it should report on it in the format required by the MVLWB
Engagement and Consultation Policy.
157 Reclamation
Comment The June 4-10, 2019 quality assurance field report notes Jan 31: DDMI will carry out required remedial
Completion
several of the samples that failed to meet specifications, and Golder works in affected regions prior to re-inspection
Report - till
recommends "re-testing gradation after placement is completed,
for Type 1 rock placement and retest failed areas
specifications
considering sampling 0.5 m below the till surface, and
if necessary.
documentation of oversize content." It is unclear whether this was
completed for all areas where off-spec material was used, or if it was
only addressed through Golder's quality assurance sampling at a
limited number of locations. According to the quality assurance field
report from October 15-17, 2019, Golder conducted shear strength
testing on a single quality assurance sample from Region 28 with offspec material (placed in July 2019) and concluded that the material
had a shear strength higher than that used in the stability analysis to
support design. It is unclear whether this single test is relevant to all
areas with off-spec material used in construction.
Recommendation DDMI should provide additional explanation about
how till material that did not meet the gradation specification has
been addressed or considered.
158 RCR - till testing Comment In addition, Section 3.1 of the RCR states that DDMI did
Jan 31: DDMI will confirm additional testing
frequency
not meet the minimum testing frequency for quality control of at
results for areas that did not receive additional
least one sample per 50m X 50m area. The report notes that
testing results in 2019.
additional sampling is planned.
Recommendation The 2020 RCR should confirm additional testing
results for areas that did not receive sufficient testing in 2019.
159 RCR - till moisture Comment DDMI installed Time Domain Reflectometers (TDRs) to
Jan 31: Measured moisture content over time
content
measure moisture content in till materials. Initial results indicate that (versus initial conditions) and actual thermal
the moisture content in till materials is often less than 10%. The
performance over time will be used to evaluate
thermal analysis for the cover concluded that moisture content of
the long-term performance and cover design.
approximately 10% would be required to maintain frozen conditions This analysis and results reporting is expected to
in Type III rock in the long-term. DDMI has indicated that thermal
form a large part of the NCRP Closure

performance could be maintained even with lower till moisture by
Perfromance Assessment Report. It is not
using a thicker rock cover, but this would entail additional cost if it is reasonable to assume that the initial placed
moisture content will be unchanged long-term.
needed.
Recommendation If moisture content is less than that used in
modelling, additional analysis should be completed to evaluate longterm performance and the cover design and liability estimate should
be revised to address revised till conditions.
160 Security re: till
Comment In its January 2018 directive on the CRP for the NCRP, the Jan 31: DDMI strongly disagrees with EMAB's
moisture content WLWB required estimates of holdbacks for uncertainty related to till interpretation of construction monitoring results
moisture content and climate change predictions. DDMI provided
to date and inferences being made to closure
estimates in April 2018 and these were distributed for public
security estimates.
comment. The estimates relied on multiplying the cost consequence
of the potential failure mechanisms by DDMI's estimates of their
likelihood. In September 2018, the WLWB withheld approval of the
proposed holdbacks, primarily based on comments from the GNWT.
GNWT expressed concern about the methodology and noted the
need for further review and discussion. Notably, GNWT identified the
need for different approaches for the two uncertainties - till
moisture and climate change predictions. GNWT opined that the full
amount of security may be required for the till moisture uncertainty
because of its short-term nature and high likelihood, while an
amount adjusted for likelihood or net-present value may be more
appropriate for the uncertainty related to climate change
predictions. The July 23, 2020 notice that GNWT and DDMI have
reached consensus about closure liability does not indicate that
there have been any revisions to the proposed holdbacks. As a result,
GNWT appears to have accepted the holdback as calculated by DDMI
(included in the Post-Closure Monitoring and Maintenance sheet of
the Reclaim estimate), despite the earlier concerns.
Recommendation Given the initial data for moisture content of till
materials, the security should be adjusted in the short-term to
include costs for a thicker rock cover, until such time as the design
can be updated to incorporate consideration of lower moisture
contents in the till.

161 Security
Reduction

162 Security - NCRP
Contingency
Amount

Comment DDMI has requested a reduction of security that is based
on a direct calculation of the proportion of re-grading, till placement
and Type I rock placement as compared to the expected volumes for
each activity. The proportional reduction is applied to the estimates
of direct costs for reclamation, and therefore also applies for most of
the indirect costs that are calculated as percentages of direct costs.
The proportional approach to reduction of liability inherently
assumes that the work performs as expected as soon as it is
completed. However, the performance is to be measured against
closure objectives, based on achievement of closure criteria. As a
result, there is some remaining uncertainty about whether the
liability estimate should be reduced proportionally for any of the
activities that have been completed. The WLWB approved the CRP
for the NCRP as an interim plan, not a final plan, stating in its January
2018 directive that many elements of the plan are "not consistent
with the expectations for a final plan" including "final landscape,
vegetation, and closure criteria." The Board concluded that these
issues should be addressed during the review of the ICRP Version 4.
EMAB has provided more detailed comments above about the
adequacy of objectives, criteria and closure plans with respect to
both landscape design and vegetation.
Recommendation There is potential for additional costs related to
re-grading and placement of cover material (i.e., till and Type I rock).
There are currently no costs for re-vegetation on the NCRP because
no re-vegetation is planned. If changes to objectives, criteria or
closure plans lead to re-vegetation for any parts of the facility, costs
are not currently identified. The liability estimate and security should
consider costs associated with final requirements for landscape and
vegetation.
Comment DDMI is requesting a substantial reduction in the
contingency amount for the NCRP because it proposes to change the
contingency amount from 15% to 5% of direct costs, resulting in a
reduction in liability estimate more than $4.6 million. The proposal
to reduce the contingency rate is addressed in EMAB's comments on

Jan 31: This recommendation is hypothetical and
presumes some type of change to DDMI's closure
objectives, criteria or plans based soley on
EMAB's expectation for re-vegetation. DDMI's
liability estimate is based on the CRP V4.1 closure
scope of work and detailed engagment with the
GNWT and their consultants.

Jan 31: DDMI has provided its rationale for 5
percent. It is based on the fact that the NCRP is at
an execution level of detail. EMAB should ask the
GNWT directly to respond for themselves. Also
see EMAB 118.

the Interim Reclamation and Closure Plan (ICRP) Version 4.1, Closure
Costs and Liability under Closure Costs and Liability: NCRP. GNWT
previously expressed concern about the DDMI proposal for 5%
contingency. As noted in the WLWB September 2018 directive,
GNWT acknowledged that reduction to 10% would be reasonable
once approval has been granted for the final design and closure
criteria. However, GNWT appears to have accepted the reduction to
5% as part of the consensus but there is no explanation for the
change in perspective.
Recommendation DDMI and GNWT should provide additional
explanation about the rationale for the reduction of contingency
amounts for the NCRP to 5%.
163 NCRP Comment The CRP and liability estimates for the NCRP currently do
Reclamation of
not include costs for reclamation measures for Type I rock areas. The
Type I Rock Areas WLWB's September 2018 directive did not approve the closure plan
for Type I rock areas.
Recommendation Reclamation for these areas still needs to be
considered and should be addressed in the liability estimate and
security.
Fisheries and Oceans Canada: Nicholas Wasilik
ID Topic
Reviewer Comment/Recommendation
1 Appendix X-7.1: Comment DFO understands that the average lake level of Lac de
Water Balance for Gras was estimated to be 415.9m above sea level based on the water
Pit Filling
balance analysis performed for the period of 1969 to 1995 according
Alternatives
to Diavik&#39;s 1998 EAR.&nbsp; DFO recognizes that the data for
this study, though comprehensive at the time, is, at a minimum 25
years old and that conditions may have changed since this analysis
was undertaken.&nbsp; DFO is concerned that these changes, if
present, may lead to effects on lake levels once put flooding
commences and beyond.&nbsp; Any unplanned effects on water
levels in Lac de Gras&nbsp;could impact the ability of fish to carry
out necessary life functions.
Recommendation DFO would like to know if any changes to the lake

Jan 31: The security estimate provded by Diavik is
aligned with the closure scope of work described
in CRP V4.1.

Proponent Response
Jan 31: CRP V4.1 Appendix X-12: Hydrodynamic
and Water Quality Modelling of Lac de Gras
includes additional data on LDG water levels
between 2008 - 2018. Figure 9 shows measured
Lac de Gras water surface elevation over this
period. In general, the water level cycles annually
by about 40 to 60 cm (peak in summer,
decreasing during ice-cover period) with
extremes between 415 and 415.8 masl. DDMI will
continue to work with DFO to develop a pit
flooding plan that incorporates a full
understanding of the short- and long-term water

level estimates have been observed over the 25 years since the 1998
EAR? It is the view of Fisheries and Oceans Canada that Diavik
continue to work with DFO to develop a pit flooding plan that
incorporates a full understanding of the possible impacts that
flooding the pits will have on the short- and long-term water levels in
Lac De Gras and the ability of fish to successfully carry out all
necessary life functions in the lake post-flooding.
GNWT - ENR - EAM (Environmental Assessment and Monitoring): Central Email GNWT
ID Topic
Reviewer Comment/Recommendation
100 General File
Comment (doc) ENR Letter with Comments, Recommendations and
Attachments
Recommendation
101 General File
Comment (doc) Attachment: Huchinson Environmental Sciences
Technical Memo - September 15, 2020
Recommendation
102 General File
Comment (doc) Brodie Consulting Technical Review - CRP Ver. 4.1 September 2020
Recommendation
103 General File
Comment (doc) Attachment: 2020 Annotated RECLAIM Estimate GNWT Update
Recommendation
1 Topic: General
Comment ENR retained Hutchinson Environmental Sciences Ltd. and
Brodie Consulting Ltd. to conduct a review of Diavik Diamond Mines
(2012) Inc. (DDMI) Interim Closure and Reclamation Plan (ICRP)
Version 4.1. ENR has extracted and summarized the comments and
recommendations from the memorandums and provided them
below. ENR has also included the memorandums which provide
additional background for the Board's information.
Recommendation 1) ENR recommends the Board refer to the
attached memorandums for additional background and context
supporting ENRÃ¢Â€Â™s comments and recommendations.

levels in Lac de Gras to ensure fish can
successfully carry out all necessary life functions
in the lake post-flooding.

Proponent Response

Jan 31: N/A

2

Topic: Track
Changes

3

Topic: Final
Closure Plan â€“
Timeline

Comment ENR appreciates the submission of a version of the main Jan 31: DDMI will continue to submit track
report of the ICRP Version 4.1 that includes tracked changes from
change versions of documents whenever
practical.
Version 4.0. This made reviewing the updated version of the main
report much more straight forward to understand where changes
were made.
Recommendation 1) ENR recommends DDMI continue to submit
updated versions of documents in track changes when possible.
Comment Part K, Condition 7 of the Water Licence requires: "The
Jan 31: DDMI continues to place significant
Licensee shall submit a Final Closure and Reclamation Plan to the
efforts into advancing all aspects of closure
Board for approval three (3) years prior to the expiry date of this
planning including closure designs, monitoring
Licence or a minimum of twenty-four (24) months prior to the end of programs, closure criteria, engagement, etc. as is
commercial operations, whichever occurs first." In the ICRP v.4.1,
evidenced in CRP V4.1 and the recent PKMW
DDMI has stated that the Final Closure and Reclamation Plan will be Public Hearings. DDMI is also making substantive
progress on the Progressive Reclamation of the
submitted in 2022. Currently, the mine life at Diavik is planned to
end commercial production in 2025. Although the A21 underground NCRP that is expected to accelerate in 2021 and
mining would not extend the mine life, the Project Description for
with approval of PKMW is making plans to begin
the A21 Below Pit Mining Project (DDMI, 2019), does state: "The
constructing the final PKC surface/ccover over the
Project will help supply the existing Diavik Processing Plant with
FPK beaches in 2022. In March/April 2021 DDMI
additional kimberlite/ore from 2023, which would allow for a more plans to submit the 2020 Annual CRP Progress
robust Diavik Operations in the latter years of the mine life prior to Report that will include updated closure design
closure in 2025." DDMI has more recently explained that at this time, reports for a) PKC, b) North Inlet, c) Site
the project is currently not economically viable and may not be in the Reclamation (Re-vegetation), d) Surface Water
future (DDMI, 2020). While significant progress has been made with Management Infrastructure and e) Mine
the submission of ICRP v.4.1, ENR reiterates the concern noted in
Workings. Following discussions with the GNWT,
ENR comment #3 in review of the ICRP v.4.0, that DDMI carefully
DDMI has committed to a new
consider the timeline for the submission of the Final Closure and
monitoring/research program to address
Reclamation Plan given the remaining aspects that require Board
uncertainty in closure runoff water quallity,
approval and the number of extensions that have been required for toxicity and mixing conditions. In summary DDMI
submission of past versions of the ICRP. As stated in the cover letter is well advanced in both the planning and
to the Reasons for Decision on the ICRP v.4.0 (WLWB, 2018), the
implementation of closure and have an
Board emphasized that "if a final CRP is not approved by the time
expectation that many of the closure activities
mining and milling ends, there could be costly delays in
described in CRP V4.1 will be implemented
implementing the plan".
progressively during operations wherever
Recommendation 1) ENR encourages DDMI to consider these
possible. Our closure target is that at end of

comments and recommendations in light of the progress required to
achieve a comprehensive Final Closure and Reclamation Plan that is
supported by stakeholders to allow for an efficient transition into the
closure phase of the mine.

4

operations only mine site areas required for
operations/closure support that cannot be
practically progressively rehabilitated will remain.
This approach is fully consistent with DDMI's
closure vision, Water License Part K Item 1,
expectations of communities and governments
generally and best closure practice. The GNWT
should not expect to rely exclusively on the
approval of the Final Closure and Reclamamtion
Plan submission late in 2022 with regard to
approval to begin "implementing the plan" and
"transition into the closure phase" given these
ongoing and upcoming progressive reclamation
activities are not currently being delayed by this
submission. We hope the GNWT will continue to
work with DDMI and the WLWB to ensure timely
approvals of Progressive Reclamation activities
that are key to the success of Diavik's Closure
Plan.
Topic: Annual
Comment The updates to Section 5.2.1.3 of the main report states Jan 31: DDMI accepts that the Water License
Closure and
that: "If significant design revisions are identified, they will be
does not explicity require approval of Closure
Reclamation Plan submitted for review/approval through the Annual Closure and
Designs however Schedule 9 Item 2d related to
requirements of the Annual CRP Progress Report
Progress Report Reclamation Plan Progress Report." ENR notes the Water Licence
does not require Board approval of these plans.
and Changes to Design Concepts that "Changes to
Recommendation 1) ENR recommends the Annual Closure and
closure activities for any mine components
Reclamation Plan Progress Reports not be used to submit significant require approval, but will not need to be
design revisions since these reports are not for Board approval.
incorporated directly into the ICRP until the next
revision". To ensure that the planned Progressive
Reclamation activities have been approved by the
Board, DDMI plans to submit updated Closure
Design Reports that fully describe these activities
with the 2020 Annual CRP Progress Report (as
described in response to GNWT-3). Current
Closure Designs are presented in Appendix X of

5

6

7

the CRP. Prior to the start of construction of any
Progressive Reclamation DDMI will submit design
drawings (Part F Item 4) and where applicable a
QA/QC Manual (Part F Item 19) both for Board
Approval. The GNWT recommendation to only
submit changes to Closure Designs with the FInal
Closure and Reclamation Plan would be
impractical and it would prohibit Progressive
Reclamation.
None
Comment None
Jan 31: See response to GNWT 4. This approach
Recommendation 2) ENR recommends that alternatively, significant would prohibit Progressive Reclamation.
design revisions be submitted as part of an updated Final Closure
and Reclamation Plan to ensure the changes will still meet closure
criteria and therefore ensure the closure objective will be achieved.
Topic: Final
Comment The updated main report proposes that design reports will Jan 31: Submission of design drawings are
Designs
be included with the Final Closure and Reclamation Plan and that
required 45 days prior to construction as per Part
Submission
design drawings and construction specifications for closure activities F Item 4.
Timeline
would be provided 45 days prior to implementation of the
construction activity. ENR notes that according to the MVLWB's
Standard Water Licence Conditions (2020), design drawings are
typically required 90 days prior to construction. This is particularly
important given a Final Closure and Reclamation Plan has not been
submitted or approved by the Board.
Recommendation 1) ENR recommends design drawings be
submitted 90 days prior to constructions in accordance with the
MVLWBÃ¢Â€Â™s standard Water Licence conditions.
Topic: Water
Comment The ICRP v.4.1 includes updated site water quality
Jan 31: DDMI understands the need to address
Quality Closure
predictions that led to the development of updated mixing zones and uncertainty with regard to closure mixing zones
Criteria & Mixing water quality closure criteria associated with criterion SW2-1. Within and is proposing a targeted monitoring/research
Zones
this review, ENR has identified areas related to closure options and program to inform final decisions. Please see the
modeling predictions which should be considered in the evaluation description included in the cover letter and
of whether the updated mixing zones and associated water quality Appendix A for a thorough mixing zone
closure criteria should be approved at this time. ENR believes these discusssion.

8

None

9

Topic: Proposed
Mixing Zones

considerations should be further vetted by the proponent to give
stakeholders the comfort and confidence that contaminants have
been adequately mitigated, that the post-closure conditions will be
suitable and, that the post-closure water quality predictions are
acceptable and meet the closure objectives. At this point, ENR
believes it is premature for the Board to approve the water quality
closure criteria associated with SW2-1 and the proposed mixing
zones. ENR refers the Board to the comments and recommendations
contained herein to support these conclusions.
Recommendation 1) ENR recommends closure criteria listed in Table
2 that are associated with criterion SW2-1 not be approved at this
time.
Comment None
Recommendation 2) ENR recommends the mixing zones proposed in
Table 2 of Appendix 2 of DDMIÃ¢Â€Â™s Response to WLWB
Conformity Check not be approved at this time.
Comment In the Technical Memorandum included in response to the
WLWB Conformity Check Follow-up (May 8, 2020), DDMI proposes
twelve mixing zones around East Island that range from 100 m to
1,800 m from the point of discharge. These mixing zone dimensions
are required to achieve sufficient dilution of monitored parameters
at points of discharge around East Island to meet AEMP criteria
based on the current closure approaches proposed by DDMI. ENR
notes all but one proposed mixing zone has a greater radius than is
recommended in the MVLWB/GNWT Guidelines for Effluent Mixing
(2017). The guidelines suggests a "maximum radius of 100 m or 25%
of the width of the lake (whichever is smaller)" as a "useful starting
point for defining the dimensions of a regulated mixing zone". ENR
acknowledges that the Board can permit a larger radius than is
recommended in the guidelines. However, Section 2.0 of these
guidelines includes the objective that "Water quality in the receiving
environment is maintained at a level that allows for current and
future water uses". As well, the closure goals outlined in Table 2-1 of
the main report include Goal 1: "Land and water that is physically

Jan 31: See GNWT 7

Jan 31: Through additional engagement with
GNWT, DDMI has evaluated additional and/or
modified approaches to better achieve the
objectives described in GNWT 9, however at this
time DDMI has not identified any approach that
could meet these objectives aside from site water
collection, management and treatment in
perpetuity. Please see DDMI's cover letter for
further expanation and Appendix A for results of
additional mixing zone analysis with proposed
next steps.

10 None

11 None

and chemically stable and safe for people, wildlife and aquatic life."
and Goal 2: "Land and water that allows for traditional use". The
proposed number and dimensions of the proposed mixing zones do
not appear to be in alignment with either the objective in the
guidelines nor the closure goals in the ICRP. This is due to the
proposed mixing zones taking up a sizable portion of the littoral zone
around East Island. This may create a zone that is less suitable for
people, wildlife and aquatic life, impacting the area available for
traditional use. This impact to nearshore habitat is of particular
concern given the ecological importance of the littoral zone and that
dilution to meet AEMP benchmarks is expected to be required into
the long term thereby indefinitely impacting aquatic habitat around
East Island. Aquatic habitat within long term mixing zone in the post
closure environment should not be considered adequate to sustain
"all forms of aquatic life and all aquatic life stages in the aquatic
environment for indefinite exposure periods" (CCME 2007).
Recommendation 1) ENR recommends DDMI modify the proposed
approaches to closing the site to improve site wide water quality
with two primary objectives: 1) The number of points of discharge to
Lac de Gras where runoff/seepage exceeds the AEMP benchmarks
should be minimized, and 2) Water quality should meet AEMP
benchmarks within 100 m of points of discharge to Lac de Gras.
Comment None
Recommendation 2) ENR recommends that should these objectives
not be achievable, DDMI provide sufficient rationale to justify their
proposal and clearly address the impacts of the number and size of
the proposed mixing zones on traditional use. If sufficient rationale
cannot be provided, ENR notes additional closure options to address
water quality may need to be considered such as water treatment.
Comment None
Recommendation 3) ENR recommends DDMI clarify whether habitat
within the mixing zones (either as currently proposed or in future
iterations of the ICRP) is considered available for fish and aquatic life.
Areas where some or all water quality parameters exceed AEMP

Jan 31: See GNWT 9

Jan 31: See GNWT 9. Also DDMI notes that areas
where some or all water quality parameters are
predicted to exceed AEMP benchmarks in the
model does not mean these areas are not
suitable habitat for aquatic life. AEMP

benchmarks should not be considered suitable habitat for aquatic
life.

12 Topic: Guidelines
for Effluent
Mixing Zones
Criteria

Comment In Table 1 of the technical memorandum submitted in
response to the WLWB Conformity Check Follow-up, DDMI provided
rationale to demonstrate alignment with criteria in Section 3 of the
Guidelines for Effluent Mixing Zones (2017). The rationale provided
by DDMI for criterion 1 (the dimensions of the mixing zone must be
as small as practicable) explains that the mixing zones are either 100
m from the discharge or at the shortest distance where modeling
demonstrates criteria will be met. As well for criterion 3 (Mixing
zones must not be used as an alternative to reasonable and practical
pollution prevention practices, including wastewater treatment),
DDMI explains that passive and active treatment have been
considered but were not reasonably practical to implement or had
the potential to cause negative effects that do not outweigh the low
risks associated with the proposed mixing zones. ENR notes these
explanations do not consider waste minimization. As explained in

Benchmarks represent values that are protective
of aquatic life and are intended to be
conservative. They represent a level which, if
exceeded, could cause adverse effects, not a level
which, if exceeded at any moment in time, would
cause adverse effects. Therefore model
predictions of water quality above some or all
water quality benchmarks should not be assumed
to equate to a toxic effect or a confirmed loss of
habitat. Only a relatively small volume of the lake
(0.2%) will be affected by the runoff. Previous
environmental assessments have recorded an
abundance of rearing and spawning habitat for
Lake Trout and coregonids in the Lac de Gras
ecosystem and this is not a limiting habitat
feature in the region. It is also important to note
that there is no aquatic Species at Risk in Lac de
Gras, therefore, there is no related critical
habitat.
Jan 31: DDMI acknowledges the GNWT position
that the mixing zones and associated dimensions
only be considered once all reasonable and
practical pollution prevention practices have
been considered. Please see the cover letter and
appendix A for an evaluation of additional
pollution prevention practices completed in
collaboration with GNWT. DDMI maintains the
view that there no additional reasonable or
practical pollution prevention practices that
would eliminate or substantially reduce the size
or number of closure mixing zones other than
long-term active water treatment. DDMI hopes
results from the collaborative investigation
completed with GNWT provides reviewers and

Section 2.0 of the Guidelines for Effluent Mixing Zones (2017), one of the Board with confidence that the current
the objectives in the Water and Effluent Quality Management Policy predicted zones substantially meet all
MVLWB/GNWT Mixing Zone Criteria 1-13.
(2011) is such that "The amount of waste to be deposited to the
receiving environment is minimized". It is only after all reasonable
measures have been taken to limit the amount of waste that will be
deposited in the receiving environment, that a mixing zone should be
considered. Within this submission ENR has identified potential
activities to further mitigate environmental effects; ENR believes
criteria 1 and 3 of the guidelines have not been met at this time.
Recommendation 1) ENR recommends the necessity of the mixing
zones and associated dimensions only be considered once all
reasonable and practical pollution prevention practices have been
considered.
13 Topic: Other
Comment ENR acknowledges that there has recently been an
Jan 31: DDMI agrees that it is important to
Approved Closure approved mixing zone for closure at the Snap Lake mine that is
consider the site-specific circumstances of each
greater than the recommended 100 m in the Guidelines for Effluent project when considering mixing zones. Lac de
Mixing Zones
Mixing Zones (2017). During this Water Licence proceeding, ENR
Gras, for example, is much larger than Snap Lake
maintained the view that a mixing zone greater than 100 m was not so a direct comparison of mixing zone dimensions
necessary. Despite the approval of a 200 m mixing zone by the
may not be appropriate when evaluating
MVLWB, it is important to consider the site-specific circumstances of potential effects to the aquatic environment.
each project. At the Snap Lake Mine, the contaminant of potential
Regardless, DDMI does believe it is important to
concern in closure and post-closure was nitrate. The source of nitrate acknowledge that the MVLWB approved a mixing
was from blasting residue and is therefore finite, and is not expected zone greater than the recommended 100 m and
to be of concern long-term. In comparison, at the Diavik mine, the
that this decision does not contradict the
water quality predictions have identified several contaminants of
guidelines given the they state the 100m
potential concern that are a result of the waste rock on site and are guidance is a "useful starting point for defining
therefore expected to be of concern long-term. DDMI has also
the dimensions of a regulated mixing zone" and
proposed twelve mixing zones, eleven of which are greater than 100 not a fixed requirement.
m and range up to 1,800 m from the discharge point.
Recommendation 1) ENR recommends the Board evaluate the
proposed mixing zones for the Diavik mine separately from the 200
m mixing zone approved by the MVLWB for the Snap Lake mine
given that there are several contaminants of potential concern at the

14 Topic: Water
Quality
Contingencies

Diavik mine that are predicted to persist in the site runoff over the
long-term.
Comment The ICRP includes contingencies for poor water quality,
Jan 31: See Appendix A.
one of which is to modify selected drainage pathways if the
discharge location could be changed to an area with better mixing
conditions within Lac de Gras. For example, DDMI notes that the
breaching of ponds 1, 2 and 3 as currently proposed, will result in
discharge to the end of bays and therefore have reduced mixing
potential. However, DDMI does note that this alternative is not
preferred by DDMI as the disturbance and increased footprint that
would result from likely ditch excavation, as well the cost, is
expected to be greater than the potential benefit to Lac de Gras
water quality. In addition, in response to WLWB Revision #31, f,
DDMI noted that basins C1 and E21 are predicted to have the most
challenging runoff water quality. It is further explained that options
are being considered for alternate routing of runoff/seepage from
the PKC (currently proposed to discharge from E21 basin). The
alternate routing includes discharge through C12 or C11 which DDMI
states could, if feasible/practical, provide better mixing and require
smaller mixing zones. DDMI further states that this alternative will be
considered in the closure planning/contingency for the PKC facility
along with alternative spillway location. It is also noted in Section
5.2.6.6 that runoff from the PKC could be routed to either the E21
drainage which likely contains some aquatic life, or to pond 3 which
likely has limited aquatic life. DDMI proposes that final routing will
be included with the engineering design submission in 2022. Another
option for closure was raised by WLWB Revision #3, that requested
DDMI include information related to A154/418 Type I rock disposed
in the WRSA and used in construction on-site (laydown pads, roads,
etc.). This was in consideration that during the public review of
WRSA CRP Version 1.2, DDMI was asked to "discuss DDMI's views on
whether the Type I (A154/418) rock should be covered (e.g., with till
and A21 rock) to prevent poor quality seepage in the long-term." In
response to WLWB Revision #3, DDMI concludes that covering

15 None

16 None

A154/418 Type I waste rock with A21 waste rock does not eliminate
the need for a mixing zone and in general the required mixing zone
size would not be reduced. However, Table 5.2.5-4 shows that
assuming all A154/418 Type I waste rock is covered with A21 waste
rock, the predicted runoff water quality concentrations of sulphate,
copper, nickel, selenium and zinc decrease and, uranium and TDS
increase. ENR also notes the response to WLWB Revision #3 did not
consider till, which was suggested in the Reasons for Decision. Since
information referenced above from the updated ICRP is new, the
extent to which one, or a combination of these options, could
potentially improve water quality and the proposed mixing zones is
unclear as these scenarios are not detailed or modeled. It is also
unclear if these options are preferred among the TK Panel and other
stakeholders. Given that DDMI is currently proposing mixing zones
that contravene the Guidelines for Effluent Mixing Zones (2017),
these closure options warrant further investigation.
Recommendation 1) ENR recommends DDMI conduct further
investigation into the feasibility of modifying select drainage
pathways to a discharge location with more favourable mixing
conditions in Lac de Gras.
Comment None
Jan 31: See GNWT 14
Recommendation 2) ENR recommends DDMI provide further
discussion into the potential for improved water quality based on
one, or a combination of, creating alternative drainage pathways
and/or capping Type I rock with A21 rock and/or till.
Comment None
Jan 31: See GNWT 14
Recommendation 3) ENR recommends DDMI provide water quality
model outputs to characterize improvements that may be achieved
by: 1) Capping Type I waste rock with inert overburden and till; and,
2) Modifying post-closure drainage pathways to: Ã¢Â€Â¢ Minimize
the number of discharge locations; Ã¢Â€Â¢ Ensure the remaining
discharge locations are situated within Lac de Gras at points that
achieve improved mixing conditions; and Ã¢Â€Â¢ Improve site wide
runoff/seepage water quality.

17 None

Comment None
Recommendation 4) ENR recommends DDMI clarify if they intend to
engage with the TK Panel and other stakeholders to understand if
these alternative closure scenarios are preferred. A record of
presentations and discussions should be included in the Closure and
Reclamation Plan.
Comment None
Recommendation 5) ENR recommends DDMI provide further
discussion how the option of rerouting runoff from the PKC Facility
into Pond 3 has been considered given it is likely that there is less
aquatic life in this drainage pathway.

Jan 31: DDMI will include a summary of the
investigation described in GNWT 14 for discussion
at future stakeholder engagements related to
closure planning.

Jan 31: An evaluation of the option of rerouting
runoff from the PKC Facility into Pond 3 is
included in Appendix A. At this time, DDMI
considers this modified drainage route for the
PKCF to the North to be the new preferred or
base case option. Operational PK deposition has
proceeded on the basis that the closure spillway
will be to Pond 3.
19 None
Comment None
Jan 31: DDMI considers adequate water quality in
Recommendation 6) ENR recommends that if adequate water
Lac de Gras to be such that it will not cause
quality in Lac de Gras cannot be achieved through one or a
adverse effects on aquatic life or water uses in
combination of these options, additional mitigation such as water
Lac de Gras or the Coppermine River. DDMI
treatment may need to be considered to achieve SW2.
understands that adverse effects on a this scale
can be avoided even with the presence of mixing
zones (areas with adverse effects) as long as they
remain small enough to avoid causing adverse
effects to the broader receiving water body which
in this case is Lac de Gras.
20 Topic: Water
Comment ENR understands water quality closure criteria for SW2-1 Jan 31: See Appendix A. DDMI has demonstrated
Quality Closure
have been an outstanding issue for some time. In the updated ICRP, that under various post-closure configurations
Criteria â€“ SW2- DDMI has proposed updated water quality closure criteria for SW2-1. 100 m mixing zones are not achievable based on
1
These criteria are based on the following formula: "AEMP
current model predictions. Therefore approval of
Benchmark*(DF+1)-(C_Background*DF) or Acute Aquatic Life
criteria based on a 100 m mixing zone would not
Guideline - whichever is lower". While the AEMP benchmarks are
appear to be practical or reasonably acheivable
acceptable targets for the edge of the mixing zone, the size of the
and would not facilitate the next steps needed to
mixing zone and associated dilution factor are not supported at this advance this work.
time and therefore the concentrations outlined as the SW2-1 Runoff
18 None

Discharge Closure Criteria are higher than acceptable. As previously
stated in ENR comment #4 in review of ICRP v.4.0, closure criteria
should be defined based on what the mine closure is expected to
achieve, according to the associated closure objectives, not on what
the currently proposed closure activities can achieve. In the updated
ICRP v.4.1, DDMI has continued to propose water quality criteria and
mixing zones based on the proposed closure activities. ENR has
noted within this submission that further information is needed to
support this proposal. The proposed water quality closure criteria
and mixing zones therefore continue to remain an outstanding issue
for ENR. For this reason, ENR proposes that should the approval of
criteria for SW2-1 be required at this stage in order for DDMI to
proceed with closure planning, criteria be set based on a 100 m
mixing zones.
Recommendation 1) Should DDMI prefer to seek approval of closure
criteria for SW2-1 at this stage of planning, ENR recommends DDMI
determine the minimum dilution that can be achieved 100 m from
the points of discharge to Lac de Gras for each parameter with an
associated AEMP benchmark. DDMI should then revise the SW2-1
Runoff Discharge Closure Criteria such that they can meet AEMP
benchmarks within 100 m from the point of discharge to Lac de Gras.
Alternatively, the criteria currently proposed for SW2-1 should not
be approved at this time.
21 Topic: Risk-Based Comment In review of the ICRP v.4.0, ENR expressed disagreement Jan 31: DDMI believes that the current reference
Closure Criteria with the use of site-specific risk-based closure criteria (SSRBCC). In
to "or the result of a detailed Risk Assessment" is
the ICRP v.4.1, DDMI states that chemical criteria exclude the use of still appropriate and that a final decision on the
SSRBCC at this time and that situations in the future may warrant
applicability of detailed Risk Assessments in
development and/or application of SSRBCC. However, Table 1 still
assessing water quality criteria will be informed
includes several objectives that contain criteria with the option of "or by the targeted monitoring/research program
the result of a detailed Risk Assessment". ENR understands that the described in the Cover Letter and Appendix A.
use of SSRBCC is now a contingency, however this should be clarified DDMI also expects that if required, the detailed
further in Table 1. Alternatively, reference to risk based closure
risk assessment approach would require review
criteria could be removed from the table and included in the
and approval from the WLWB.
contingency section of the plan. If risk based closure criteria are

needed in the future, they can be re-added to the table on a
parameter by parameter basis upon approval by the Board.
Recommendation 1) Where criteria include: Ã¢Â€Âœor the result of
a detailed Risk AssessmentÃ¢Â€Â, ENR recommends that this
statement be removed. Note, the table could include a footnote that
risk based criteria may be developed as a contingency.
22 Topic: Closure
Comment DDMI has proposed that SW2-1 runoff discharge closure
Criteria â€“ AEMP criteria be determined by "Runoff Discharge Closure Criteria = AEMP
Benchmark*(DF+1)-(C_Background*DF) or Acute Aquatic Life
Benchmarks
Guideline - whichever is lower". However, for some parameters, the
AEMP benchmark can be met at the point of discharge. For example,
criterion for chloride is proposed to be 237 mg/L, whereas the AEMP
benchmark is 120 mg/L, and the highest discharge concentration is
predicted to be 25 mg/L from catchment E21. This shows that the
maximum predicted discharge concentration is well below the AEMP
benchmark and is therefore achievable. This also applies to
ammonia, aluminum, arsenic, boron, barium, iron, lead, antimony,
tin, strontium and, thallium. It is unclear why DDMI is proposing such
high criteria for parameters that have predictions that can meet the
benchmark at the point of discharge.
Recommendation 1) For parameters that are predicted to be below
the AEMP benchmark at the point of discharge for all catchments,
ENR recommends that the benchmark be used as the closure criteria,
in accordance with the objective of waste minimization (MVLWB,
2011).
23 Topic: Closure
Comment The proposed SW2-1 Runoff discharge closure criteria for
Criteria â€“
molybdenum is 0.329 mg/L however the predicted discharge from
Molybdenum
catchment E21 is 0.33 mg/L. ENR notes the discharge from
catchment E21 is not identified in bold red font that it is exceeding
the runoff discharge closure criteria.
Recommendation 1) ENR recommends DDMI clarify why the
predicted discharge for molybdenum from catchment E21 is not
identified in bold red font despite the concentration being greater
than the proposed discharge closure criteria.

Jan 31: DDMI uses model predictions to identify
expected post closure conditions and parameters
of interest and/or concern. DDMI intends to use
the results of the targeted monitoring/research
program described in the Cover Letter and
Appendix A to inform a final decision on specific
criteria should they deviate from the current
approach based on modelling.

Jan 31: The SW2-1 Runoff Discharge Closure
Criteria for Molybdenum is limited by the
predictions for catchment E21 and was calculated
as described in Table 2 of Appendix V. This
bolding was automatically applied and while the
predicted discharge of 0.33 mg/L for E21 appears
higher than the listed criteria of 0.329 mg/L, it is
in fact identical with both at 0.3292 mg/L if
additional significant digits are included.

Comment Table 2 lists the proposed SW2-1 - runoff discharge
closure criteria. ENR notes chromium is not included in the list
despite this parameter having an AEMP benchmark and was included
in Table A of ICRP v.4.0 that listed the water quality closure criteria.
Recommendation 1) ENR recommends chromium be added to the
list of proposed SW2-1  runoff discharge closure criteria in
Table 2.
25 Topic: Closure
Comment Table 2 lists the proposed SW2-1 - runoff discharge
Criteria â€“
closure criteria. ENR notes manganese is not included in the list
Manganese
despite this parameter having a maximum acceptable concentration
in drinking water of 0.12 mg/L according to Health Canada (2019).
This benchmark for manganese was, however, included in Table 2 of
technical memorandum submitted in response to the WLWB
Conformity Check Follow-up.
Recommendation 1) ENR recommends DDMI include manganese in
the list of closure criteria for SW2-1.
26 Topic: Closure
Comment DDMI has proposed closure criteria M5-3 as: "No sudden
Criteria â€“ M5-3 change to chemocline". ENR notes it will be difficult to assess the
success of achieving this objective without a better understanding of
what constitutes a "sudden change". As well, to monitor the success
of meeting criteria M5-3, ENR understands DDMI proposes to
monitor water quality under the SNP. Without a clear understanding
of what is considered a "sudden change" and a timeline associated to
determine at what point the criterion has been met, it is difficult to
evaluate if the SNP has been proposed with the ability to evaluate
this criterion.
Recommendation 1) ENR recommends DDMI reconsider the
language proposed for closure criterion M5-3 as a Ã¢Â€Âœsudden
changeÃ¢Â€Â should be more clearly defined.
24 Topic: Closure
Criteria â€“
Chromium

Significant digits will be reviewed during the next
table update.
Jan 31: See EMAB 12.

Jan 31: See EMAB 12.

Jan 31: Through the PKMW Proceedings, DDMI
has suggested a comprehensive pit lake sampling
program which includes monthly bio-profiles to
monitor the chemocline development and
stability (should it be present). DDMI suggests
that a 'sudden change' would be the complete
destabilization of the chemocline (presense to
absense) between back-to-back monthly
sampling events that also results in water quality
above AEMP benchmarks in the top 40m. Such a
sudden change would indicate a deviation from
model predictions and a disruption warranting
further investigation. In the case of a weak initial
chemocline, destabilization may occur naturally,
not result in surface water quality benchmark

Comment None
Recommendation 2) ENR recommends M5-3 include a temporal
component to understand the point at which the criterion has been
met.
28 None
Comment None
Recommendation 3) ENR recommends DDMI ensure the SNP has
been proposed to sufficiently evaluate whether M5-3 has been met.
29 Topic: Closure
Comment DDMI has proposed updated performance based closure
Criteria â€“
criteria to assess the physical stability site wide as well as to
Physical Stability individual components. ENR supports the physical stability criteria
(SW11) for any part of the site, except for the PKC Facility and WRSA.
If movement of up to 1.2 m has occurred in the proposed 5-year
monitoring period, more movement seems possible. However, for
many elements of the mine, the consequences of such movement
may be unimportant (such as slumping or frost heaving of roads). For
the PKC (closure objective P2) and WRSA (closure objective W1),
where there are engineered structures (covers and dams) for longterm environmental protection, DDMI's proposed movements are
excessive and the suggestion of only 5 years of monitoring is
insufficient. ENR does not support either the proposed movement
allowance, or the 5 year time period. Much smaller movement
allowance (<< 25 cm) and a much longer period of monitoring (> 25
years) to address the time when most of the transition to permafrost
will occur are much more appropriate for demonstrating that longterm stability is likely to be achieved. DDMI should provide more
stringent criteria, and as requested by the Board in consideration of
Revision #2 and Revision #35, provide rationale for their proposed
monitoring criteria.
Recommendation 1) ENR recommends the physical stability criteria
associated with closure objectives P2 and W1 not be approved.
27 None

exceedances and not be a risk to the
environment.
Jan 31: See GNWT 26

Jan 31: See GNWT 26

Jan 31: The PKC and WRSA span a scale of
kilometers. The formation of small scarps or
cracks of up to 1.2m within a 5-year period is
considered acceptable performance at this scale.
More stringent criteria could lead to the
identification of hundreds of minor deformations
that do not impact the safety of people or
wildlife. Monitoring of the physical stability of the
test piles over almost 15 years has shown no
observable change in stability between 5 and 15
years, therefor the GNWT suggestion that a
movement allowance should span 25 years does
not appear to be warranted.

Comment None
Jan 31: See GNWT 29
Recommendation 2) ENR recommends DDMI provide more stringent
criteria and provide their rationale for their proposed monitoring
criteria.
31 Topic: Closure
Comment DDMI has proposed closure criteria W3-3 to be: "No
Jan 31: DDMI accepts that criterion W3-3 could
Criteria â€“
hydrocarbon impacts in surface water downstream of contaminated include a TPH limit of 3 mg/L.
Hydrocarbon
soil facility (Pond 1). Refer to Closure Objective SW1, 2, and 3 for
Impacts
additional information on criteria applicable to water sampling".
According to Table 3-16 in Appendix VI - Post-Closure Monitoring and
Reporting, the monitoring activity associated with objective W3
includes visual inspection of ground surface, geotechnical inspections
and water quality monitoring as per closure objective SW1, 2, & 3.
ENR notes closure criteria associated with SW1, 2 & 3 do not include
total petroleum hydrocarbons (TPH). However, ENR does note that
Appendix VI proposes to include the measurement of TPH as part of
the SNP but there is not an associated criterion to define an
acceptable limit.
Recommendation 1) ENR recommends criterion W3-3 include a TPH
limit of 3.0 mg/L.
32 Topic0: Closure Comment According to the updated proposed water quality closure Jan 31: DDMI excluded pH from Table 2 because
Criteria â€“ pH
criteria in Table 2, DDMI no longer proposes to include pH as a
the integrated post-closure Lac de Gras model
closure criterion. ENR notes the ICRP v.4.0 included a pH range of 5- used to inform Table 2 is not capable of
modelling the complex geochemical processes
8.4 in Table V-7 Surface runoff/seepage closure criteria for
protection of aquatic life.
required to predict pH. DDMI accepts that a
Recommendation 1) ENR recommends pH be included in the list of criteria of pH between 5.0 and 8.4 is reasonable
constituents in Table 2 for site discharge water quality closure
with the condition that it cannot be
criteria.
demonstrated that pH outside that range was
caused by the mine (aligned with operational
EQC). DDMI should not be expected incorporate
pH in modelling.
33 Topic: Closure
Comment Table 2 of Appendix V references that the acute aquatic
Jan 31: See EMAB 12.
Criteria â€“ Acute life quality guidelines were derived from CCME (1999), BCMOE
(2017) or USEPA (2016) as cited in DDMI (Jaunary 8, 2019) 30 None

Aquatic Life
Attachment #8 - Response to EMAB-6. ENR notes in future iterations
Quality Guidelines of this table; it would be helpful to reviewers if the reference for
which guideline was used for individual parameters be provided
instead of being grouped together in one footnote.
Recommendation 1) ENR recommends DDMI include footnotes with
the source of the acute aquatic life guideline that was used for each
individual parameter.
34 Topic: Closure
Comment Table 2 of Appendix V explains that the acute aquatic life Jan 31: See EMAB 12.
Criteria â€“
guidelines were derived from DDMI (January 8, 2019) - Attachment
Nitrate Acute
#8 - Response to EMAB-6. ENR notes in this attachment, it is
Aquatic Life
explained that the acute water quality guideline for nitrite as
Guideline
nitrogen is chloride-dependent and the guideline was calculated
using the predicted chloride concentration in the surface water
under mixed conditions (55 mg/L). ENR is uncertain as to the
applicability of this predicted chloride concentration to determine
the acute aquatic life guideline for nitrite as nitrogen since it is
meant to apply site wide post-closure. This uncertainty is amplified
by the SNP results in 2018 that measured chloride concentrations at
stations 1645-19A, 1645-19B and 1645-19C (60 m from effluent
discharge) had a maximum concentration of 11.3 mg/L and a
minimum concentration of 3.07 mg/L. In addition, Attachment 3 of
the Site Water Quality Model (Appendix X-10) predicts the maximum
concentration of chloride to be 25 mg/L and the minimum
concentration to be 0.21 mg/L.
Recommendation 1) ENR recommends DDMI provide rationale for
applying a chloride concentration of 55 mg/L in the calculation of the
nitrite acute aquatic life quality guideline. ENR notes until DDMI has
justified the calculations of the acute aquatic life guidelines or
provided updated calculations, the closure criteria SW2-1 should not
be approved at this time.
35 Topic: Closure
Comment Table 2 of Appendix V explains that the acute aquatic life Jan 31: See EMAB 12.
Criteria â€“
guidelines were derived from DDMI (January 8, 2019) - Attachment
Hardness#8 - Response to EMAB-6. ENR notes in this attachment, it is
Dependent Acute explained that the acute aquatic life guideline for cadmium and

Aquatic Life
Guidelines

nickel is hardness dependent and a hardness of 2,254 mg/L CaCO3
was used to calculate the guideline. ENR is uncertain as to the
applicability of this predicted hardness concentration to determine
the acute aquatic life guidelines that are meant to apply site wide
post-closure. This uncertainty is furthered by SNP results in 2018 that
measured hardness concentrations at stations 1645-19A, 1645-19B
and 1645-19C (60 m from effluent discharge) that range from 6.64
mg/L to 19.8 mg/L. It is expected that as the mine ceases operations,
hardness concentrations should decrease towards baseline. In
Attachment 3 of the Site Water Quality Model (Appendix X-10), the
predicted hardness ranges from 3.0 mg/L to 38 mg/L.
Recommendation 1) ENR recommends DDMI provide rationale for
applying a hardness concentration of 2,254 mg/L to calculate the
acute aquatic life quality guideline for cadmium and nickel. ENR
notes until DDMI has justified the calculations of the acute aquatic
life guidelines or provided updated calculations, the closure criteria
SW2-1 should not be approved at this time.
36 Topic: Closure
Comment Table 2 of Appendix V explains that the acute aquatic life
Criteria â€“ Zinc guidelines were derived from DDMI (January 8, 2019) - Attachment
Acute Aquatic Life #8 - Response to EMAB-6. ENR notes in this attachment, it is
Guideline
explained that the acute aquatic life guideline for zinc was calculated
using the maximum validated hardness of 250 mg/L as CaCO3 and
the minimum validated DOC of 0.3 mg/L as a conservative approach.
In Attachment 3 of the Site Water Quality Model (Appendix X-10),
the predicted hardness ranges from 3.0 mg/L to 38 mg/L.
Recommendation 1) ENR recommends DDMI provide rationale for
applying the maximum validated hardness of 250 mg/L as CaCO3 to
calculate the acute aquatic life guideline for zinc. ENR notes until
DDMI has justified the calculations of the acute aquatic life
guidelines or provided updated calculations, the closure criteria
SW2-1 should not be approved at this time.
37 Topic: Closure
Comment In review of ICRP v.4.0, ENR comment #23 noted concerns
Criteria â€“ NI4 with closure criteria associated with objective NI4. Specifically, the
concern was with the criterion "monitoring results indicate that

Jan 31: See EMAB 12.

Jan 31: DDMI acknowledges the wording of this
criteria may be confusing. To clarify, when DDMI
states "drawing more Lac de Gras water into the

38 Topic: Closure
Criteria â€“ NI4

39 None

drawing more Lac de Gras water into the NI and treating and
releasing more NI water will not significantly improve water quality"
and the closure activity to treat and discharge water in the North
Inlet and replace with Lac de Gras water. In the updated ICRP v.4.1,
the updated criterion NI4-1 is proposed as: "Water quality that
meets criteria NI2-1 and is trending toward reference conditions.
Monitoring results indicate that drawing more Lac de Gras water into
the NI and treating and releasing more NI water will not significantly
improve water quality". ENR continues to be concerned that this
suggests diluting water in the North Inlet with water from Lac de
Gras as a method to improve water quality in the North Inlet. ENR
continues to not support this proposal and is against this practice.
Diluting effluent is prohibited according to the Metal and Diamond
Mining Regulations, which currently apply to the Diavik Diamond
Mine.
Recommendation 1) ENR recommends DDMI remove the language:
Ã¢Â€ÂœMonitoring results indicate that drawing more Lac de Gras
water into the NI and treating and releasing more NI water will not
significantly improve water qualityÃ¢Â€Â from criterion NI4-1 as
this suggests the activity of diluting water in the North Inlet to meet
water quality objectives, which is prohibited.
Comment Closure criteria NI4-1, "Water quality that meets criteria
NI2-1 and is trending toward reference conditions." is ambiguous. A
clear definition of what is meant by "trending towards reference
conditions" is required to evaluate whether objective NI4 has been
achieved.
Recommendation 1) ENR recommends DDMI clarify how water
quality Ã¢Â€Âœtrending towards reference conditionsÃ¢Â€Â
within the North Inlet will be evaluated.
Comment None
Recommendation 2) ENR recommends that any evaluation rely on at
least five years of consecutive monitoring data assessed seasonally
to include: a) Baseflow seepage (i.e. summer) water chemistry; b)
Periods of higher precipitation in the fall; and, c) During freshet.

NI and treating and releasing more NI water" it is
referring to the act of treating water in the North
Inlet at the Water Treatment Plant and then
discharging the treated water into Lac de Gras. As
water is removed (treated) from the North Inlet it
must be replenished or refilled with Lac de Gras
water (similar to flooding the mine workings) or
the North Inlet will become an empty basin with
the East Dam holding back Lac de Gras. If this
treatment cycle does not significantly improve
water quality conditions and the North Inlet
meets NI2-1, continued active water treatment is
not warranted. DDMI would describe this activity
as active water treatment of the North Inlet, not
dilution.

Jan 31: The second half of NI4-1 as discussed in
GNWT 37 is meant to address this trend:
"Monitoring results indicate that drawing more
Lac de Gras water into the NI and treating and
releasing more NI water will not significantly
improve water quality."

Jan 31: It appears the GNWT is suggesting that
every water quality related criteria include a
minimum demonstrated success of 5 years. Such
a requirement does not appear to be warranted
and would extend the period of closure water

40 None

41 Topic: SNP
Monitoring
Triggers

management and water treatment by 5 years.
DDMI has been collecting water samples
representing various mine impacted waters
throughout the 18 years of operation that span
the seasonality described in (a)-(c). This historical
and ongoing dataset, sampling planned during
active closure (under improved conditions versus
operations) combined with predictive modelling
results supports the argument to breach the
various water management structures and
reconnect natural drainages as soon as practical
as long as inital conditions meet criteria. DDMI
expects that results from the
Monitoring/Research Plan described in the cover
letter will further inform this discussion and any
final decision.
Jan 31: DDMI intends for the trend analysis
described in NI4-1 to be visual assessments of
graphical data using professional judgement and
is an appropriate methodology in the context of
NI4: Water quality in the North Inlet that is as
similar to Lac de Gras as possible.

Comment None
Recommendation 3) ENR cautions against pooling data from the
North Inlet across all three seasons. ENR recommends that trend
analysis incorporate both a statistical approach as an evaluation
relying on visual assessments of graphical data using professional
judgement. Inclusion of visual assessments using professional
judgement is intended to mitigate the effects of wet or dry years
which may increase the variance in the dataset, occluding a
statistically driven conclusion regarding a potential trend in
measured water quality data.
Comment Section 3.1.4 of the Post-Closure Monitoring and
Jan 31: See WLWB 39.
Reporting Plan proposes: "if post-closure monitoring identifies
seepage or runoff discharging to Lac de Gras at a rate of greater than
50 m3/day that is not currently monitored by an SNP, a new station
will be proposed. Conversely, if monitoring of a current SNP station
establishes that flow is continually less than 50 m3/day for two
consecutive monitoring years, the SNP station will become inactive."
In review of ICRP v.4.0, ENR #14 recommended a flow of 50 m3/day

42 None

43 Topic: Water
Quality Closure
Criteria â€“
Timelines

be used to trigger the need for toxicity testing. ENR notes that the
MDMER apply to diamond mines that exceed an effluent flow rate of
50m3/day based on effluent deposited from all the final discharge
points of the mine. The 50m3/day pulled from MDMER is intended to
address effluent deposited from all final points of discharge, and not
single sources. If DDMI was looking to modify sampling requirements
based on the flow from individual sites, a lower threshold would be
warranted. However, more appropriately, the inactivation of a
sampling station should consider the stability and acceptability of
water quality as well as quantity. This based on the closure
objectives such as SW1: "surface runoff and seepage water quality
that is safe for humans and wildlife". This objective is based on water
chemistry and not on flow rates. A reduction in sampling frequency
could be considered if, for example, water quality met the AEMP
benchmark 100 m from the point of discharge over three to five
consecutive monitoring years. Stations could then be discontinued
after, say a fifteen to twenty year monitoring period where samples
were collected every three years and the data continued to support
the conclusion that water quality was both stable and acceptable.
Finally, despite there being a proposed trigger for the inactivation of
an SNP station, Board approval will still be required.
Recommendation 1) ENR recommends DDMI provide rationale for
the application of a 50 m3/day flow rate to trigger the activation or
inactivation of an SNP station, given the requirements under
MDMER.
Comment None
Jan 31: See WLWB 39.
Recommendation 2) ENR recommends an SNP station be considered
for discontinuation based on the stability and acceptability of water
quality.
Comment The Guidelines for the Closure and Reclamation of
Jan 31: See GNWT 39.
Advanced Mineral Exploration and Mine Sites in the Northwest
Territories (MVLWB/AANDC, 2013), state that: "Closure criteria may
also have a temporal aspect to consider (e.g., a standard may have to
be met for a pre-defined number of years)." In Appendix V, DDMI has

44 None

45 None

updated several closure criteria. ENR notes several of the proposed
closure criteria do not have a clear temporal component to
determine the point at which the closure criteria can be considered
achieved. For example, SW1: "Surface runoff and seepage water
quality that is safe for humans and wildlife", and SW2 "Surface runoff
and seepage water quality that will not cause adverse effects on
aquatic life or water uses in Lac de Gras or the Coppermine River"
make references to achieving water quality criteria as outlined in
Appendix V, Table 2. ENR notes the Post-Closure Monitoring Plan
(Appendix VI) does include monitoring timeframes but it is not clear
when the criteria will be considered met. For example, Section
3.1.4.4 of Appendix VI explains that evaluation of SNP data against
closure criteria will begin during closure and continue in postclosure.
Recommendation 1) ENR recommends all proposed closure criteria
associated with meeting water quality objectives (SW1, SW2, M1,
M2, W3, P1, NI2, NI3, NI5, I2 and, I3) should be modified to include a
timeframe over which the proposed closure criteria must be met to
determine whether the associated objective has been met. For
example, SW1-1 could be modified to read: Five consecutive years
where all criteria outlined in Table 2 for Human/Drinking Water have
been met.
Comment None
Jan 31: See GNWT 39.
Recommendation 2) ENR recommends proposed closure criteria
associated with acute toxicity (e.g. SW2-2) should also be modified to
include a timeframe over which they must be achieved. For example,
SW2-2 could be modified to read: Five consecutive years with no
acute toxicity (96 h Rainbow Trout, 48 h Daphnia magna).
Comment None
Jan 31: See GNWT 39.
Recommendation 3) ENR recommends that timeframes be included
in Table 1 of Appendix V, in addition to the Post-Closure Monitoring
Plan (Appendix VI).

46 Topic: NCRP
Criteria

Comment As part of ICRP v.4.1, DDMI has included a new closure
objective that will apply to waste rock storage areas. Closure
Objective W4 is proposed as "Surface thermal active zones does not
cause seepage/runoff that exceeds SW1/SW2 closure criteria". The
corresponding closure criterion is "W4-1 - Measured ground
temperatures in Type III waste rock remain below zero degrees and
modeling projections support continued thermal performance for
100 years; or seepage/runoff water quality that does not exceed
SW2-1 closure criteria." ENR notes closure objective W4 does not
include criteria for the active layer in the till, or moisture content,
which will be a telling sign of whether the cover will fail. As well,
DDMI proposes the monitoring activities to include thermal
monitoring of the NCRP, inspection for cracks/erosion of liner system
that would impact thermal regime and seepage as per SW1/SW2.
However, ENR notes the Post-Closure Monitoring Plan (Appendix VI)
does not clearly address criterion W4-1. It appears thermal
monitoring of the NCRP was included under the heading of "Thermal
Condition of Contaminated Soils". The locations and frequency of
thermal monitoring during closure and post-closure is therefore
unclear.
Recommendation 1) ENR recommends criteria be developed for
closure objective W4 to measure the active layer and moisture
content of the till.

47 None

Comment None
Recommendation 2) ENR recommends that the Post-Closure
Monitoring Plan (Appendix VI) clearly identify a monitoring plan to
ensure proper assessment of criterion W4-1.
Comment None
Recommendation 3) ENR recommends that if this information is

48 None

Jan 31: Criteria W4-1 does include measurement
of the active layer, or specifically that ground
temperatures in Type III waste rock remain below
zero degrees. DDMI notes that if actual measured
seepage/runoff water quality from the WRSA
does not exceed SW2-1 closure criteria then
conditions would be considered acceptable and
additional criteria limitations based on ground
temperature or moisture content would become
arbitrary and unscientific. The WRSA may remain
functionally successful as a pollution source
control even if performance deviates from
thermal model predictions and a small portion of
Type III rock is within the active zone during peak
thaw periods. The thermal model for the WRSA
was used to inform decisions related to the
closure cover design and construction and
success criteria should not be for observed
thermal conditions to precicely match model
predictions. The overarching purpose of the
WRSA cover is as a source control to significantly
improve WRSA water quality (an improvement
from the uncovered case of a 7.1m thick active
zone entirely in Type III rock), therefor
overarching success can reasonably be defined by
water quality or temperature and not
neccessarily both.
Jan 31: See GNWT 46.

Jan 31: See GNWT 46.

contained within the closure plan for the NCRP, appropriate
reference should be included in the ICRP.
49 Topic: PKC Facility Comment In response to ENR comment #17 in review of ICRP v.4.0,
Discharge
DDMI states that: "DDMI would plan to conduct confirmatory water
Pathway
quality sampling in the streams and small ponds/lakes downstream
of the final PKC outlet prior to releasing PKC water into the system."
ENR agrees that sampling in the streams and small ponds/lakes
downstream of the final PKC outlet prior to releasing PKC water into
the system will provide a baseline to understand how the water
quality changes through closure and post-closure along the discharge
path.
Recommendation 1) ENR recommends sampling in the streams and
small ponds/lakes downstream of the final PKC outlet prior to
releasing PKC water into the system be added to the monitoring plan
should the PKC discharge be directed towards a series of small
streams and ponds before discharging to Lac de Gras.
50 Topic: PostComment Section 3.1.4.4 of the Post-Closure Monitoring Plan
Closure
(Appendix VI) explains that evaluation of SNP data against criteria
Monitoring
associated with SW1 and SW2 include the exact same SNP stations
Locations
(besides SNP 1645-16 in the middle of the PKC Facility) despite these
objectives having different purposes. Further, Section 3.1.3.4 states
that: "SNP stations previously sampled at locations where contact
water has been collected and redirected for treatment at the NIWTP
will be relocated to within closure drainages at the respective outlet
location to Lac de Gras once the closure drainages are reconnected
to the downstream environment." ENR notes SW1 is: "Surface runoff
and seepage water quality that is safe for humans and wildlife." It is
therefore unclear how monitoring at the outlet locations to Lac de
Gras will ensure surface runoff and seepage above the outlet is safe
for humans and wildlife.
Recommendation 1) ENR recommends separate SNP locations be
established for the post-closure period to ensure water quality is
being monitored at the appropriate locations according to closure
objectives SW1 and SW2.

Jan 31: DDMI currently intends to direct PKC
discharge to Pond 3 which in turn discharges
directly to LDG. Should the direction of PKC flow
change DDMI will condsider this
recommendation.

Jan 31: To clarify, when DDMI states stations will
be "relocated to within closure drainages at the
respective outlet location to Lac de Gras once the
closure drainages are reconnected to the
downstream environment" it is not meant that
the sample will be collected in Lac de Gras, rather
at a safe sampling location near but above the
outlet. This will be represent cummulative
drainage from the catchment before mixing.

51 Topic: Closure
Objective NI1

Comment In response to EMAB comment #5 in review of ICRP v.4.0,
DDMI committed to re-phrasing objective NI-1. However, in ICRP
v.4.1, DDMI has removed closure objective NI1 that was to
"Reconnect NI with Lac de Gras". DDMI's rationale is that this is a
closure option, not an objective. However in review of ICRP v.4.0,
both ENR and EMAB expressed concern about the complete removal
of this objective from the ICRP. Both parties acknowledged that this
objective is written as a closure activity, but noted that reconnection
of the NI to Lac de Gras is the preferred closure option and an
objective that reflects this should be retained (EMAB comment #88
and ENR comment #20) . In Section 5.2.7.3.6, DDMI evaluates the
potential closure options and states that options 2 and 4 are
unnecessary because the evidence supports in-situ bioremediation
as a practical method to reduce hydrocarbon levels, which is
supported by the literature review in Appendix X-19. In Section
5.2.7.3.6 DDMI goes on to state EMAB's recommendation was to
leave the NI inaccessible to fish from Lac de Gras for as long as
possible to allow natural bioremediation processes. DDMI further
suggests in Section 5.2.7.3.6 that if sediment quality monitoring and
TK-based assessment confirms that sediment conditions are suitable
for fish, then the placed rock can be removed from the excavation
and fish allowed into the North Inlet area. ENR maintains the view
that the preferred outcome for the North Inlet is to reconnect it with
Lac de Gras and ENR agrees with EMAB's recommendation to leave
the North Inlet inaccessible to fish from Lac de Gras for as long as
possible to allow natural bioremediation processes. It is therefore
important that monitoring continue to determine if complete
reconnection of the North Inlet to Lac de Gras can occur. According
to the Post-Closure Monitoring Plan (Appendix VI), DDMI proposes to
continue monitoring sediment quality in the North Inlet annually
during closure to decide whether fish will be allowed to enter the
decommissioned North Inlet, followed by a reduced frequency postclosure. Figure 8-1 shows the closure activity schedule for the North
Inlet which includes a Final North Inlet Sediment Investigation in

Jan 31: See EMAB 71. The Diavik Project, as
presented and approved through the original
Environmental Assessment, assumed permenent
loss of the North Inlet in Lac de Gras. This loss is
addressed in DDMI's No Net Loss Plan.
Recognizing some parties have an interest in the
persuit of reconnecting the North Inlet to Lac de
Gras to maximize fish habibat, DDMI does not
believe this can become a requirement. DDMI is
committed to continuing to evaluate the option
of full reconnection and will make a final decision
based on sediment conditions in the North Inlet
at the time of closure execution. Should, for
example, it take a decade or longer for sediment
conditions to reach acceptable conditions in the
North Inlet, it may not be feasible or even
beneficial to construct an ice road, mobilize
equipment, fuel, a camp and related supplies to
reconnect this additional small portion of Lac de
Gras which is already accounted for in habitat
loss calculations. If DDMI has the necessary
equipment on-site and NI conditions
demonstrate a full connection is warranted then
it would be reasonable to make the full
connection.

52 None

53 None

54 Topic: Water
Balance Model
Version

2029, but this figure does not clearly show monitoring before or
after this. Given the preferred outcome for the North Inlet it is
important to understand if the removal of the fish barrier during
post-closure could still occur. In other words, the point at which the
removal of the placed rock to allow fish passage would be no longer
feasible is unclear.
Recommendation 1) ENR disagrees with the complete removal of
closure objective NI1 as this reflects the preferred option of
reconnecting the NI with Lac de Gras. ENR notes this is not a closure
option but the original closure objective.
Comment None
Recommendation 2) ENR recommends DDMI provide a discussion on
the closure schedule and the feasibility of delaying closure of the
North Inlet to allow more time for bioremediation and the best
possibility of achieving adequate sediment quality to reopen the
North Inlet to both water and fish.
Comment None
Recommendation 3) ENR supports DDMIÃ¢Â€Â™s proposal to
continue sediment monitoring in the Post-Closure Monitoring Plan
(Appendix VI) which will include annual monitoring during closure
and after the first year of post-closure assuming no unexpected
divergence from closure criteria, sampling will occur once every 3
years. However, this should be over a longer period, for example, 20
years, to determine when dams can be fully opened.
Comment The Site Water Quality Model (Appendix X-10) references
a Preliminary Closure Water Balance Model that was submitted to
DDMI on July 3, 2019. However, Appendix X-9 includes a water
balance model that was submitted November 19, 2019.
Recommendation 1) ENR recommends DDMI confirm any updates
from the water balance model submitted in November, 2019
(Appendix X-9) to the version that is referenced in the Site Water
Quality Model that was submitted in July, 2019.

Jan 31: See GNWT 52

Jan 31: SEE GNWT 52

Jan 31: Changes between the referenced
preliminary and final Water Balance did not
impact the Site Water Quality Model.

55 None

56 Topic: Water
Quality Model
Assumptions

57 None

Comment None
Recommendation 2) ENR recommends that the Site Water Quality
Model be updated if updated inputs from the November, 2019
version of the Water Balance Model were not included in the Site
Water Quality Model (Appendix X-10).
Comment Section 8 (Conclusions) of the Site Water Quality Model
(Appendix X-10) outlines the model is representative of an average
climate scenario and assumes no depletion of mass (i.e., loading
rates) over time (i.e., all mass currently available at Site is assumed
to be perpetually active) and that there is no seepage from the PKC
Facility. As such, all water sourced from the PKC Facility will report to
Catchment E21 as runoff. Section 4.2 outlines the model
assumptions but does not include the assumption of no seepage
from the PKC Facility, or the climate scenario; which is outlined in
Section 3.0 and Section 8.0. Within this review, ENR has provided
comments on some of the assumptions used in the model. However,
in addition to these comments, the numerical influence of the model
assumptions should be justified, where possible, for all assumptions
listed in Section 4.2 and Section 8.0. ENR has outlined concerns with
some of the assumptions used in the model in the subsequent
comments.
Recommendation 1) ENR recommends all assumptions in Section 8.0
be included in Section 4.2 of Appendix X-10.
Comment None
Recommendation 2) ENR recommends DDMI clarify how the model
assumptions numerically influence the model outcomes should be
justified where possible.

Jan 31: See GNWT 54

Jan 31: See GNWT 57.

Jan 31: To address both IR 57 and 58, a more
fulsome discussion of model assumptions, along
with expected numerical relevance, is provided
below for each of the main assumptions in the
model. Like all numerical models, the Lac de Gras
applied simplifying assumptions to represent a
complex system within a framework that
simulates processes of interest with enough
resolution to make useful predictions that are
reliable within known limitations. In any model
analysis, it is necessary to balance the accuracy

gained from adding complexity with the
drawbacks of computational efficiency, level of
effort in obtaining field data, and loss of
tractability in over-complicated models. In setting
up the Lac de Gras model, efforts were made to
balance these factors to arrive at a suitably
complex model setup at the nodes of interest,
while making necessary simplifications in some
areas of the model. Each of these simplifying
assumptions is discussed below, with some
indication of numerical influence, based on this
specific model, as well as knowledge of Lac de
Gras, behaviour of mine water in the
environment, and models in general. Ice
formation Ice formation is a process that is not
well represented in most hydrodynamic and
water quality models, so adjustments need to be
made to account for important processes. Lake
ice has a few different implications, including: .
Wind sheltering - ice cover prevents wind shear
being exerted over the water surface and
therefore reduces current speeds and mixing
potential. Most ice modules, including the one
applied in this model, simulate this effect of ice
cover well since it is simply a matter of switching
off the effects of wind shear while ice is present.
The main limitation is that lakes are generally
considered to be fully ice-covered or ice-free,
which means that wind mixing is not simulated
well for a few days each year during the melt and
formation period when only partial ice cover may
be present. Similarly, the models are not able to
simulate the exact date of ice-on or ice-off,
especially in the future when meteorological

conditions are unpredictable from day to day.
Nevertheless, this has no numerical implications
the model results, because simulations focused
on two worst-case periods that occur during full
ice-cover and open-water periods. If these
happen to occur a few days earlier or later, the
results would not materially change. . Thermal
sheltering - Ice limits the thermal transfer
between air and water, and this transfer is
modelled to various degrees by different ice
modules. As noted in Section 3.1, MIKE3 does not
explicitly simulate ice-water heat exchange, and
this affected the thermal calibration by 1 to 2°C
over the ice cover period. This type of change can
be important when modelling thermal heat
exchange, for example, in the case of a power
plant blowdown. However, such small changes
have minimal effect on the dispersion of mine
water discharges, because the discharges are
nearly always more dense than the ambient
water, and a difference in 1 to 2°C at surface does
not change the density-driven-buoyancy
behaviour of the plume. Therefore, the numerical
implications of this limitation are considered to
be negligible. . Salt rejection - salt rejection is
known to cause significant changes to water
chemistry under ice in more saline systems. The
effects of salt rejection are twofold. First, the
rejected salt will cause oscillations in
concentration, the magnitudes of which depend
on ambient concentration, ice thickness and
water depth. Second, plunging brines from the
ice can cause dense water to pool at the bottom
in certain conditions (shallow and more saline

waters) that can affect lake mixing. However,
because the TDS and other constituent
concentrations in Lac de Gras are so low, the
effects are expected to be negligible in terms of
mixing and small in terms of concentration
changes. Numerically, the concentration of
dissolved species would be expected oscillate up
to 10% annually with no long-term directional
increase or decrease over time. Geochemical
source term and loading The assumptions used in
the model are considered conservative and
reasonable for the level of detail required for a
CRP. Assumptions of mass conservation,
perpetual loading, and complete mixing result in
a high amount of mass consistently interacting
within the system. Because the geochemical
inputs were derived from large-scale, field-based
tests at the Site, the loading rates used to
develop model source terms inherently account
for the scale up to field conditions (i.e., grain size
factor, temperature factor, channelization factor,
etc.). As such, the model does not have (nor does
it require) the flexibility to assess the sensitivity
on these factors. Loading rates for the
infrastructure, PKC facility, waste rock storage
facilities, and dams were calculated assuming
that runoff will interact with the entire active
layer depth. This is considered conservative as it
is not anticipated that runoff will interact with
the entire depth of the active layer and it is much
more likely that runoff will interact with only a
top fraction of the active layer (i.e., effective
interaction depth). It is likely that the remaining
depths of the active layer will interact only with

infiltration and will not report to the runoff.
Loading rates will decrease proportionally if the
effective interaction depth is decreased from the
active layer depth. As an example, if a 6.3 m
active layer depth is assumed for the
infrastructure areas but in theory the effective
interaction depth is only 30 cm, the loading from
this source will be only 5% of what has been
applied in the model. In the case where this
would be the only source of mass loading to the
runoff and runoff values remained the same, the
resulting concentrations in the runoff would also
be 5% of what is predicted by the model,
currently. The assumption that runoff will interact
and pick up mass loadings from the entire active
layer depths applied in the model is an inherently
conservative assumption. Conservative water
quality constituents As noted in Section 2.2,
water quality constituents were assumed to
behave conservatively, meaning that they do not
degrade, settle, volatilize or react in other ways in
the water. The term conservative here has dual
meaning: First, mass is conserved rather than
being lost from the system. Second, conservative
means that predictions are likely to be higher,
rather than lower, than actual, observed
concentrations. The effect on predictions varies
by constituent. Many constituents are entirely
dissolved in the water and are non-reactive at
ambient Lac de Gras pH and dissolved oxygen
levels. Ions and several metals behave this way,
so this assumption is accurate for those
constituents. Many metals have a particulate
fraction that will settle out of the water column,

given enough time. Numerically, the model is
almost certain to over-predict these
concentrations, though the degree of
overprediction will vary depending on particle
characteristics such as size, density and charge.
Nutrients will tend to be taken up by primary
producers, which reduces the concentrations of
those constituents in water. Therefore,
numerically, the model will tend to overestimate
the concentrations of nitrogen, phosphorus, and
to a lesser extent, micronutrients such as iron.
Constituents that are in reduced form may also
be oxidized when introduced to a lake that is
saturated with oxygen. For example, nitrite would
be expected to oxidize in the lake. Numerically,
this means the model would tend to
overestimate the concentration of readily
oxidizable species such as nitrite. In summary, the
assumption of conservative constituent
behaviour will numerically tend to result in
predictions that are higher than actual
concentrations. From an assessment perspective,
this makes the model results more highly
protective when compared to aquatic
benchmarks, because actual concentrations will
tend to be lower than predicted. The extent to
which the model will overpredict concentrations
could be evaluated through methods such as
sensitivity analysis, but the analysis could only
show lower water concentrations if the analysis is
constructed using realistic inputs. Therefore,
sensitivity analysis was not considered necessary
in this case. Last year of discharge As mentioned
in Section 2.2.3.3, it was assumed that site

discharge between 2019 and 2027 (the last year
of simulation before post-closure) would remain
consistent to the last year of available data for
operations at the time modelling was completed
(2018). This assumption is thought to overpredict cumulative effects, because the discharge
will likely be lower during closure (end of
operations to post-closure), when several mining
processes no longer contribute to managed
water. Therefore, numerically, this assumption
should lead to slightly higher predicted
concentrations in Lac de Gras. Flow exchange
through breaches The assumptions listed in
Section 2.2.3.3.1 reflect current mine plans and
are therefore as accurate as can be. Site runoff
water temperature It is acknowledged that
surface temperatures will affect plume behaviour
if the discharge temperature is highly different to
that within the receiving environment. However,
during the periods of interest, the assumptions
were reasonable for the following reasons.
Constituent concentrations were assessed during
two critical periods: under ice and summer.
Under ice, the site runoff temperature will be
close to zero, regardless of which assumption is
applied. Note that water temperatures were
assumed to have a minimum of 0.5°C, even when
air temperature fell below that level. During
summer, the mixing is driven primarily by winddriven currents and secondarily by density
differences. Given the higher TDS of site runoff
relative to the receiving environment, average
daily air temperature would have to misrepresent
influent temperature by over 10°C to change

whether the plume is buoyant or sinking.
Therefore, the effect of this assumption on
mixing characteristics is expected to be small.
Numerically, simulated mixing might be slightly
increased or decreased in the nearfield,
depending on whether stream water
temperature is higher or lower on a given day,
but will not substantially affect the
representation of lake mixing over time.
Concentrations in rainfall, snowfall, and
evaporation were zero In reality, all precipitation
will scavenge trace amounts of constituents from
global pollutants and natural background sources.
However, the amounts are extraordinarily small,
especially in the post-closure period. This
assumption is confirmed by the lack of upward
trend in water concentrations, except where
those increases are explained by mine-related
inputs. Therefore, numerically, the lack of
constituent mass in precipitation will
underestimate the water concentrations, but to
an extraordinarily small degree. Half detection
limits applied to non-detect values This is a
common assumption applied to water quality
models. While there are more sophisticated
methods available, it is nearly impossible to know
whether any given method is more accurate,
because most values are unknown by definition.
Therefore, the half-detection-limit assumption is
favoured for parsimony. In lakes such as Lac de
Gras that have very low concentrations of nearly
all constituents, the half-detection-limit
assumption is likely to overestimate background
concentrations. In mine waters, the assumption is

usually not needed because concentrations are
above detection limits, and the high input
concentrations are the ones that principally
influence the results. Numerically, the halfdetection-limit assumption tends to slightly
overestimate predictions of constituents with low
concentrations, and have no effect on predictions
of constituents with moderate and high
concentrations (i.e., the focus of most
environmental assessments). Assumed materials
in model The model incorporated assumptions
regarding the volumes and conditions of mine
waste such as PK. These assumptions reflect the
mine's best estimate of closure conditions. In
general, if these conditions change substantially,
the models would need to be re-run to assess the
effects of those changes. The assumed volumes
and characteristics have no numerical bias
toward high or low predictions. CORMIX
assumptions CORMIX has inherent limitations
that make it unsuitable for simulating discharges
in bays with complex geometry and with
overlapping discharges. For example, a bay in a
lake with variable currents, receiving variable
amounts of discharge from a mine, some of
which have cumulative (also variable) effects,
does not satisfy the basic steady-state
assumption that CORMIX requires, and there is
no way to realistically overcome these
limitations. For this reason, CORMIX was simply
used to verify the MIKE3 model where applicable,
but not used to predict water quality
concentrations. Assumed tracer concentration
The tracer is a mathematical construct, and any

arbitrary value would be sufficient for these
purposes. 100 is simply a round number that is
easy to conceptualize, which makes the quality
control of model results easier. Summary This
response adds numerical information where
possible to the discussion of assumptions, as
requested by IR 57 and 58. In nearly all cases, the
assumptions lead to over-predictions, which are
protective of the environment from the
perspective of environmental assessment. Only
two assumptions might lead to under-estimated
concentrations: the assumption of pure
precipitation, which could affect results to an
extraordinarily small degree, and the lack of salt
rejection, which would cause small oscillations
but no directional change in concentration.
58 None
Comment None
Jan 31: The assumptions used in the model are
Recommendation 3) ENR recommends DDMI provide a discussion of considered conservative and reasonable for the
the impacts of model assumptions and the sensitivity of the model level of detail required for a CRP. Please see
outcomes to model assumptions should be explored where
examples in GNWT 57.
appropriate.
59 Topic: Site Water Comment In the Site Water Quality Model (Appendix X-10), annual Jan 31: Currently the model assumes the
Quality Model â€“ release rate of each constituent was applied monthly using the
effective interaction depth is the maximum active
Climate Change proportions of annual runoff that occur in each month (average
layer depth throughout the entire flow period. As
Predictions
annual climate base case; summarized in Table 2). As well, the active an example, a 6.3 m active layer depth is
layer thicknesses in the modeling scenarios are also set based on
assumed for the infrastructure areas every flow
information available in the Site Water Quality Model (Appendix X- day but in theory the effective interaction depth
10) assumptions. ENR notes DDMI has not provided a discussion or would start with a few cm thaw depth and slowly
consideration of how climate change may alter precipitation, runoff progress to the maximum thaw depth of 6.3 m by
or active layer thickness and implications to water quality data
sometime around mid-September - or near the
generated by modeling predictions.
end of the flow period. The assumption that
Recommendation 1) ENR recommends DDMI provide a discussion or runoff will interact and pick up mass loadings
additional modeling of sensitivity of predictions to changes in climate from the entire active layer depths applied in the
over the closure and post-closure period to ensure that modeling
model is an inherently conservative assumption

results presented and the sensitivity of those results to model
assumptions can be understood and validated.
60 Topic: Site Water Comment Section 4.1 of the Site Water Quality Model (Appendix XQuality Model â€“ 10) explains that the source term input for till was assumed to be the
Till Source Inputs same as that for A21 waste rock. ENR notes the basis for this
assumption is not provided. ENR did note that Appendix XIV-1 of the
Closure and Reclamation Plan - WRSA - Version 1.2, states: "Glacial
sediments lake bed sediments (till) excavated during pit
development have compositions consistent with the surrounding
country rock. Geochemical testing of the tills during the baseline
study suggests that the tills will not generate acidic drainage or leach
metals or other solutes (Blowes and Logsdon 1998)." ENR was unable
to locate the referenced 1998 report and therefore it remains
unclear if the geochemical testing of the tills that was completed
during the baseline study would be more appropriately applied as
the source term input for till in the Site Water Quality Model
(Appendix X-10).
Recommendation 1) ENR recommends DDMI provide rationale for
the assumption that the source term input for till was the same as
that for A21 waste rock.

that significantly outwieghs any worst
conceivable climate change impact on the active
zone.
Jan 31: Till geochemical data is limited to static
testing of 41 samples collected during the Diavik
Geochemistry Baseline Report (Blowes and
Logsdon 1998), primarily collected from borrow
pits, with some samples as intervals intersected
during drilling. These 41 samples were analyzed
for acid-base accounting (ABA) using the Sobek
method; all samples tested were non-acid
generating. The BC Special Waste Extraction Test
(SWEP tests) was used for 19 samples at a
solids:water ratio of 1:20, and four samples at a
1:4 ratio. No kinetic tests were conducted for till
samples. Lithologic studies indicated that the tills
were derived from, and are compositionally
consistent with, local country rock (Blowes and
Logsdon 1998). No till geochemistry data were
collected as part of the test piles program which
formed the basis of waste rock source term
inputs. The available ABA results are valuable in
that they support the similarity of the till samples
to the granite samples for (non) acid generating
potential, but the data are not applicable for use
as inputs to till load calculations. The SWEP test
results were evaluated for major cation
distributions to inform if A21 or A154/A418
granite better represents the relative distribution
of major cations in the till samples. The results
suggest A21 and A154/A418 granites have similar
major cation distributions, but the till samples are
better represented by A21 rock versus Type I
rock. Although waste rock and till have different

Comment None
Recommendation 2) ENR recommends DDMI consider if the baseline
geochemical testing of the tills conducted by Blowes and Logsdon
(1998) would be a more appropriate source term input for till.
62 Topic: Site Water Comment Figure 01 in the Site Water Quality Model (Appendix X-10)
Quality Model â€“ is a map that shows the drainage areas and materials for closure site
wide water balance. ENR notes this figure shows till stockpile areas
Till Stockpiles
located in drainage areas NI, 13 and E21. In response to ENR
comment #24 in review of ICRP v.4.0, DDMI responded that "DDMI
does not anticipate a till stockpile at either the NCRP or SCRP postclosure." ENR agrees with this response provided by DDMI, but it
remains unclear how this impacts the Site Water Quality Model
61 None

physical characteristics that would affect seepage
volume and chemistry, the limited volumes of till
in the catchments would likely not have a large
contribution to the overall catchment
load/concentration. Assuming the physical
properties of A21 rock for till remain to be a
conservative assumption because infiltration into
till, and water velocity through the till are
assumed to be the same as waste rock while they
would be expected to be less. The Diavik
Geochemistry Baseline Report (Blowes and
Logsdon, 1998) is available on the WLWB public
registry in two parts (File number W2007L2-0003,
Received May 12, 2010, uploaded June 3, 2012:
W2007L2-0003 - Diavik - Geochem Baseline
Report Part 1 - Blowes and Logsdon - September
1998 - May 13_10.pdf and W2007L2-0003 - Diavik
- Geochem Baseline Report Part 2 - Blowes and
Logsdon - September 1998 - May 13_10.pdf). The
discussion of till materials in that report is in
Section 4.4 "Construction Materials", pp 14-15
(pp 36-38 in the electronic .pdf document).
Jan 31: See GNWT 60

Jan 31: Until DDMI is closer to completing mining
of the A21 Open Pit and has finished construction
of the WRSA-NCRP cover we will not be certain of
the till stockpiles that will remain post closure. At
this time we estimate the remaining till stockpile
will be on the order of 2 Mm3, which, regardless
of final location, will not have a significant
contribution to the overall site catchment load to

(Appendix X-10) predictions since Attachment 2-A in the model
report accounts for till as a disturbed area in drainage areas NI, 13
and E21.
Recommendation 1) ENR recommends DDMI provide rationale for
including till stockpiles in the Site Water Quality Model (Appendix X10) if till stockpiles are not expected to remain post-closure.
63 None
Comment None
Recommendation 2) ENR recommends DDMI provide further
discussion how the inclusion of the till stockpiles in the water quality
models influences the resulting predictions of water quality postclosure given that till stockpiles will not remain post-closure.
64 Topic: Site Water Comment Section 4.2 of the Site Water Quality Model (Appendix XQuality Model â€“ 10) explains that the PKC Facility was assumed to have a: "maximum
PK Source Input active layer of 2.1 m, based on Golder (2013 thermal modeling)".
ENR notes the reference for this thermal modeling was not provided
and was not able to locate this document.
Recommendation 1) ENR recommends DDMI provide the 2013
thermal modeling report conducted by Golder so reviewers are able
to assess the validity of the PKC active layer thickness assumption.
65 Topic: Site Water Comment Section 4.2 of the Site Water Quality Model (Appendix XQuality Model â€“ 10) explains that the PKC Facility was assumed to be covered in 1 m
PK Closure
of A21 waste rock. ENR notes the selected closure option for the PKC
Facility has still not been determined by DDMI. The water quality
Scenario
predictions from the PKC Facility is particularly important given the
PKC catchment has the highest predicted concentrations for several
parameters compared to all of the other catchments at site (Table 3
in the Site Water Quality Model). ENR understands DDMI plans to
continue to update water quality predictions with the submission of
the FCRP in 2022 and predictions will continue to be
verified/adjusted with actual closure and post-closure monitoring
results.
Recommendation 1) ENR supports DDMIÃ¢Â€Â™s commitment to

LDG, especially if stockpiles where much of the
material will remain frozen. Also recall till in nonacid generating. For additional context , note that
DDMI has already mined >200 Mt of waste rock
during operations.
Jan 31: See GNWT 62.

Jan 31: This report is included within the ICRP
APPENDIX X-5 PKC Closure Design Concept;
APPENDIX B THERMAL AND SEEPAGE ANALYSIS
RESULTS.

Jan 31: DDMI appreciates GNWT support with
this approach.

continue to update the water quality predictions with the submission
of the FCRP in 2022.
66 Topic: Site Water Comment Section 4.2 of the Site Water Quality Model (Appendix XQuality Model â€“ 10) explains that the active layer thickness for infrastructure at site
applied a maximum active layer of 6.3 m. ENR notes that the specific
Infrastructure
structures that are grouped under "infrastructure" and their
associated range of active layer depth is unclear.
Recommendation 1) ENR recommends DDMI clarify the specific
structures that are grouped under Ã¢Â€ÂœinfrastructureÃ¢Â€Â in
the Site Water Quality Model (Appendix X-10) and their associated
range of active layer depth.

Jan 31: The term "infrastructure" was used to
describe any developed area where Type I or A21
material had been laid down (for example,
constructed pads and roads), that was not a
waste rock pile or a dam. There is a maximum of
6.3 m applied to the active layer in these areas as
the original ground surface was accounted for, in
that the bottom surface of the active layer is
truncated by the intersection with the original
ground surface. In these cases, the depth of the
waste rock in the developed areas above the
original ground surface was less than 6.3 m. This
is illustrated in Figure 1 of Appendix B to this
submission. The exception to this is in areas
where the original ground surface was not
available, namely Catchment F. In this case, there
was a conservative assumption that an active
layer of 6.3 m was present in all infrastructure
and not truncated by any original ground.
67 Topic: Site Water Comment Figure 01 shows the open pit catchment basins drain to
Jan 31: DDMI appreciates GNWT support with
Balance Model
the open pits. Section 3.0 of the Site Water Balance Model states: "It this approach and notes that this update has
â€“ Pit Lake
is anticipated that the pit catchment areas will be added as
already been presented within the PKMW
Catchments
development of the model progresses.".
proceedings.
Recommendation 1) ENR supports DDMI including the pit catchment
basins in the next iteration of the water quality model.
68 Topic: Required Comment Table 2 of the technical memorandum submitted in
Jan 31: Please see Appendix A for a detailed
versus Predicted response to the WLWB Conformity Check Follow-up provides the
explanation of the methodology used to show the
Dilution Factor at maximum required dilution factors and predicted dilution factor at predicted mixing zones. DDMI believes the
the Mixing Zone the mixing zone boundary for each runoff discharge locations. ENR approach applied is highly conservative in that
Boundary
notes Section 3.1 of the memorandum explains that: "The
the predicted mixing zone boundary is where
discretization of the model resulted in a higher predicted dilution
water is predicted meet AEMP benchmarks for

factor compared to the required maximum dilution factor, which
provides conservatism in the ability to meet AEMP benchmarks at
the mixing zone boundaries." Based on Table 2, in some cases, there
is only a slight difference between these two values and in other
cases there is larger differences (e.g. discharge location 13 has a
maximum required dilution factor of 6.2 and a predicted dilution
factor at the mixing zone boundary of 18.6).
Recommendation 1) ENR recommends DDMI provide further
discussion between the level of conservative applied to the proposed
mixing zones based on the maximum required dilution factors and
predicted dilution factors at the mixing zone boundary.
69 Topic: PKC
Comment In the Site Water Quality Model (Appendix X-10), DDMI
Seepage
has presented current water quality estimates that assume all water
will exit through a spillway in the south of the PKC Facility (i.e.,
assumes no seepage from the PKC Facility). DDMI also explains that
the selected design concept could have a different spillway location
and/or expected amount of water exiting as seepage rather than
through the spillway. ENR notes in Appendix X-17, it is explained that
there is currently seepage occurring through the PKC Facility Dams.
Since the closure concept for the PKC Facility is under review by
DDMI, it is uncertain how this assumption influences the water
quality predictions compared to the expected results based on the
closure design that will be proposed by DDMI. ENR acknowledges
that DDMI has committed to updating the water quality predictions
as closure planning for the PKC Facility advances.
Recommendation 1) ENR recommends DDMI consider the selected
closure option for the PKC Facility and whether seepage from the
PKC Facility is expected to occur in future updates to the water
quality predictions.
70 Topic: Total
Comment The Site Water Quality Model (Appendix X-10) simulates
Versus Dissolved dissolved concentrations only and does not simulate total
Concentrations
concentrations, however the comparison between the modeled
water quality and CCME guidelines and AEMP Effects benchmarks
(both of which are total constituent concentrations) does not appear

every parameter 99% of the time in the model
which includes a day-by-day breakdown of
concentrations.

Jan 31: A final update to the water quality model
will be completed once DDMI has selected a final
closure option for the PKCF. This will include an
update on expected post-closure spillway and/or
seepage flow conditions.

Jan 31: The water quality model simulates
dissolved concentrations because the
geochemical inputs were derived from
measurements of dissolved constituents. As the
model represents the long-term post-closure

to account for the fact that total concentrations would be higher in period, it is not anticipated that there will be a
all cases than modeled concentrations. The modeling of dissolved
significant Total Suspended Solids [TSS] load
released from site facilities; TSS comprises the
constituent concentration rather than totals which are then input
into the Lac de Gras MIKE Model (Appendix X-12) has therefore not particulate fraction that contributes to total
been adequately discussed or justified.
concentrations. It is commonly accepted that
Recommendation 1) ENR recommends DDMI provide justification for dissolved metals have been found to better
exclusively using dissolved constituent concentrations rather than
approximate the bioavailable fraction of the
total for comparison with corresponding AEMP benchmarks and
metal in aqueous settings (e.g. USEPA 1993,
water quality objectives, or update the model to include total
Adams et al. 2020; Adams et al. included as
concentrations for comparison.
Appendix B in this document, noting that one of
the authors is from Environment and Climate
Change Canada. On p 56 Adam et al. 2020 notes
that "Recently, Canada has moved toward
expressing WQG in terms of dissolved metal.").
Though not explicit in Golder 2019 (as Appendix
X-10) or in Golder 2014 where benchmark
development is described, it is assumed that the
AEMP benchmarks are established as total
concentrations because these AEMP benchmarks
are largely based on CCME guideline
concentrations for the protection of aquatic life,
which are typically for total concentrations. The
CCME explanation for recommending total
concentrations in the development of sitespecific water quality guidelines is that total
concentrations encompass dissolved
concentrations (CCME 2003), i.e. the totals
concentrations encompass the typically
bioavailable fraction. Loading rates calculated by
me (Smith 2019 as Appendix X-11) and used as
source terms by Golder (Golder 2019 as Appendix
X-10) were for dissolved parameters and were
based on the data collected as part of the multiyear Diavik Test Piles Research Program; that

71 Topic: Total
Comment In the Site Water Quality Model (Appendix X-10), total
Phosphorus â€“ phosphorus is listed as a WQ parameter to be tracked in Section 3.0
AEMP Benchmark but not included in results in Table 3. Attachment 3 includes results
for total phosphorus; however, these results do not include
comparison to an AEMP Benchmark. While the current AEMP v. 4.1
does not include a benchmark for total phosphorus, direction from
the Board on version 5.1 of the AEMP Design Plan is to set the total
phosphorus AEMP Benchmark at 7.5 ug/L in version 5.2. These
changes to the AEMP Design Plan should be reflected in the Closure
and Post-Closure Planning and analyzed accordingly.
Recommendation 1) ENR recommends the ICRP include total
phosphorus benchmarks that have been established as a part of the
ongoing review of the AEMP Design Plan.
72 Topic:
Comment Table 8 in the Hydrodynamic and Water Quality Modeling
Hydrodynamic
of Lac de Gras (Appendix X-12) shows predicted maximum monthly
Model â€“ Total surface concentration in Lac de Gras at assessment locations during
Phosphorus Input the post-closure period from the Lac de Gras model vs. surface water
Data
quality benchmarks from the AEMP. These results suggest modeled

program did not analyse samples for total
concentrations, total suspended sediments (TSS),
or turbidity. Attempting to model total
concentrations in the unsaturated waste rock/PK
systems would require considerable assumptions,
producing a high a degree uncertainty in the
results. In unsaturated waste rock/PK systems
water flow (volume and velocity) varies
substantially over the year, and, thus, the
potential solids load the flow could carry (and
settle along a flow path) would be highly variable.
Without field data to apply to source terms,
calibrate the model or substantiate the model
results, any model outcomes for total
concentrations would have a high degree of
uncertainty.
Jan 31: See EMAB 12.

Jan 31: Upon review, it was determined that the
data presented in this report had a unit
conversion error on total phosphorus for the Lac
du Sauvage input. This error resulted in
overpredictions of phosphorus in Lac de Gras.

phosphorus concentrations of 0.6 - 1.5 mg/L (600-1500 ug/L).
Likewise, Table 3 lists average input chemistry values for phosphorus
inputs as 0.009 - 0.73 mg/L (9-730 ug/L). These numbers appear to
be erroneous as Lac du Savauge open water top-depth mean total
phosphorus concentration from baseline data collection in the Jay
AEMP Design Plan was 0.0062 mg/L, however the input is listed as
0.73 mg/L in Table 3. Furthermore, while the current AEMP v. 4.1
does not include a benchmark for total phosphorus, direction from
the Board on version 5.1 of the AEMP Design Plan is to set the total
phosphorus AEMP Benchmark at 7.5 ug/L in version 5.2. These
changes to the AEMP Design Plan should be reflected in the closure
and post-closure planning and analyzed accordingly.
Recommendation 1) ENR recommends DDMI confirm the
phosphorus data listed in the Lac de Gras modeling are correctly
sourced total phosphorus data, or revise if they are not and update
Table 8 to include the AEMP benchmark for total phosphorus.
73 Topic:
Comment The Hydrodynamic and Water Quality Modeling of Lac de
Hydrodynamic
Gras (Appendix X-12) model scenarios were included for 7 discharges
Model â€“
from the Diavik Mine site to Lac De Gras (E21, NI, C1, C2, C4, C5 and
Multiple
C12). In many cases the receiving waters of these discharges receive
Discharge Points additional discharge from 1 or more additional sources (See Figure 3
in the Same
in Appendix X12). The most notable of these, C1 on the east side of
Vicinity
the island, also receives discharge from C5, C10, and C13. Based on
Site-Wide Water Quality Modeling, C10 and C13, which have not
been included in the near-field dilution scenarios, have runoff quality
which exceeds CCME chronic guidelines and effects benchmark
values for constituents including TDS, fluoride, sodium, sulphate,
nitrite, nitrate, silver, cadmium, copper, nickel, selenium, silicon, and
uranium. The cumulative impacts of multiple discharges into the
small bays of East Island warrant additional consideration through
modeling or discussion as to why more robust modeling of the full
impact of runoff from East Island to Lac de Gras is not necessary.
Recommendation 1) ENR recommends that water quality modeling
predictions should include the impacts from all discharges in

This error has been corrected in the model and
will be presented in the next iteration of results,
along with the benchmark. For reference, this fix
was included in the PKMW proceedings model
work.

Jan 31: The MIKE3 model included inputs from all
of the sources listed in the preamble to this IR, as
shown in Figure 3. The results may have referred
to a specific discharge if it was the most
dominant source to a given node, but all other
sources were included in the entire model run.
The CORMIX simulations focused on single
discharges, because that is a specific limitation of
the CORMIX model. As discussed in the response
to GNWT 58, that was a reason for using MIKE3
(which included all discharges) rather than
CORMIX for numerical results.

locations where cumulative impacts of multiple discharges are
expected.
74 Topic:
Comment The Hydrodynamic and Water Quality Modeling of Lac de Jan 31: DDMI notes that a significant update to
Hydrodynamic
Gras (Appendix X-12) used results generated by the Site Water
the pit lake (with PK) model has been completed
Model and Site
Quality Model (Appendix X-10), as input to inform its water quality as part of the PKMW Proceedings. Relevant
Water Quality
predictions. Appendix X-12 states as an assumption that 5 Mm3 of
PKMW model elements will be incorported into
Model â€“ PK
fine Pk (FPK) and 5 Mm3 of extra fine PK (EPK) are placed in the
the next complete CRP model iteration. We
Assumptions
mined out A418 pit. Appendix X-10 does not discuss or note any
believe this, in consideration of the PKMW
assumptions related to the fate of FPK or EPK and it is therefore
Proceedings model review, resolves this GNWT
unclear if Appendix 10 has accounted for the FPK and EPK in its water recommendation.
quality estimates.
Recommendation 1) ENR recommends DDMI clarify that the Site
Water Quality Model (Appendix X-10) and the Hydrodynamic and
Water Quality Modeling of Lac de Gras (Appendix X-12) are following
a similar set of assumptions for the treatment of FPK and EPK and inpit water quality predictions and if necessary, update the Site Water
Quality Model to reflect the impact of this assumption on water
quality predictions in runoff.
75 Topic: PKC Facility Comment A conceptual closure configuration for the PKC is
Jan 31: In 2019, DDMI completed a geotechnical
Closure Options illustrated in Figure 5-14 of the ICRP v.4.1. It seems certain that the investigation similar to that recommended by the
spatial distribution of the semi-fluid PK is much less uniform than the GNWT. This investigation will be available as an
Figure implies. The effects of changing tailings discharge locations
appendix to the updated Closure Design for the
and winter/summer operation resulted in the edge of the semi-fluid PKCF that DDMI plans to submit with the Annual
CRP Progress Report in March/April 2021.
PK shifting back and forth over the years as the depth of the PKC
increased. It is recommended that a geotechnical investigation be
conducted in the beach area near the pond to determine the extent
of layers of semi-fluid PK under the beaches so that predictions of
settlement and/or frost heaving can be made.
Recommendation 1) ENR recommends that a geotechnical
investigation be conducted in the beach area near the pond to
determine the extent of layers of semi-fluid PK under the beaches so
that predictions of settlement and/or frost heaving can be made.

76 Topic: PKC Facility Comment Thermal modeling of the PKC (Appendix X-17) indicates
Pore Water
that freezing of the PKC will be ongoing for over 50 years. During the
freezing period, there may be some pore water which becomes
expelled from the deposited PK. This water will have become cryoconcentrated with the dissolved elements of the pore water. This
could require management of the PK pond water. DDMI should
estimate the volume and concentration of the expelled water and
assess the impacts on the water quality of PK pond.
Recommendation 1) ENR recommends DDMI estimate the volume
and concentration of the expelled water and assess the impacts on
the water quality of PK pond.
77 Topic: PKC Facility Comment DDMI explains that they will provide the preferred closure
Schedule
design for the PKC Facility to the WLWB by Q1, 2021. ENR notes an
updated schedule for closure of the facility should be provided with
this submission to ensure DDMI is on track to complete closure
activities as anticipated. This is highlighted by the results in the PKC
Facility Thermal Modeling and Seepage Analysis (Appendix X-17) that
suggest, should the design for the PKC closure include a pond postclosure (wet cover), the closure activities should include the
temporary removal of the pond for about five years in an effort to
accelerate consolidation and freezing time, thereby decreasing the
long-term seepage rate from the facility.
Recommendation 1) ENR recommends DDMI submit an updated
closure activity schedule for the PKC Facility with the submission in
Q1, 2021 of the preferred closure design.
78 Topic: PKC Facility Comment In response to WLWB Revision #16, DDMI confirms the
Seepage Impact potential for seepage from the PKC Facility to cause warmer
on NCRP
temperatures at the base of the NCRP along potential seepage flow
pathways. DDMI also states seepage is regularly monitored through
three monitoring wells (PKCN-SWC-3951, NCRP-SWC-W1 and PKCNSCW-3154), and that this flow source is expected to be eliminated
during closure from pumping down the PKC pond. DDMI goes on to
state that monitoring of the PKC facility seepage at these and other
PKC monitoring locations will continue to understand how the water

Jan 31: DDMI plans to submit an updated Closure
Design for the PKCF with the Annual CRP Progress
Report in March/April 2021 that will include
updates related to this recommendation.
Therefor DDMI suggests it would be most
efficient to table this recommendation until that
Design is available for review.

Jan 31: A closure activity schedule for the PKC
Facility will be included with the Annual CRP
Progress Report in March/April 2021.

Jan 31: Recognizing that this flow source is
expected to reduce once FPK deposition stops
(2022 if PKMW is approved), DDMI intends to
continue to monitor wells, where practical, for
the remainder of Operations. Presuming
iniitiation of the PKMW Project in mid-2022, this
would include several years of monitoring the
PKCF under non-operational conditions.
Observations during that period of time will

79 Topic: NO3 and
NO2 Loadings

levels and seepage react to closure activities and to understand any
potential impacts on NCRP thermal conditions during closure and
post-closure. However, ENR notes Section 3.4.1.2 of the Post-Closure
Monitoring Plan (Appendix VI) states that "The instrumentation that
will remain and be used to monitor the physical stability of the PKC
Facility during closure and post-closure will be determined prior to
starting closure works."
Recommendation 1) ENR recommends DDMI continue monitoring
wells PKCN-SWC-3951, NCRP-SWC-W1 and PKCN-SCW-3154 for as
long as feasible to understand the potential effects of seepage from
the PKC Facility on the thermal conditions of the NCRP postoperations.
Comment Table 1 in the Geochemical Loading Calculations
(Appendix X-11) shows predictions compared to observed geometric
mean concentrations. ENR notes that the observed geometric mean
for NO3 (102.02 mg/L) is significantly higher than the prediction
using load rates (35.98 mg/L). It is not clear if the higher observed
mean is a result of the loads for NO2 and NO3 being recorded after
two pore volume flushes. It is also not clear why the loads of these
parameters were calculated after 2 pore volume flushes rather than
1, as was done for all other parameters.
Recommendation 1) ENR recommends that DDMI clarify why the
geochemical loads for NO3 and NO2 were calculated after 2 pore
volume flushes rather than 1, as was done for all other parameters.

inform a decision on the feasibility and value of
continuing to monitor these wells post-closure.

Jan 31: The nitrogen species in the waste rock are
derived only from blasting residuals, i.e.
components introduced to the waste rock mass
(Bailey et al. 2013, provided in Appendix II-4 of
DDMI 2013); whereas all other parameters (with
the exception of a proportion of Cl) are released
to porewater due to on-going weathering
reactions from the rock-forming minerals. The
release of the nitrogen species are not reliant on
weathering reactions, (only flushing by infiltrating
precipitation) and were found to comprise a large
proportion of the dissolved constituents in the
initial porewater effluent in the Diavik Test Piles
Research Program (Bailey et al., 2013 in Appendix
II-4 of DDMI 2013). Because the nitrogen species
are flushed and not replenished by on-going
mineral weathering reactions, the concentration
after two pore volume flushes was applied as a
conservative long-term loading rate; the nitrogen
species derived from blasting will decrease to
<MDL when the impregnated nitrogen mass has
been flushed from the waste rock volume

80 None

81 Topic: FPK
Temperature
Adjustment

because there is no internal source or reaction to
provide on-going release nitrogen of species to
seepage. The basis and application of calculating
NO2 and NO3 loading rates after two pore
volume flushes were unchanged from previous
iterations of the load calculations (Smith 2013, as
Appendix II-5 of DDMI 2013; Smith 2017 as
Appendix XIV-3 of DDMI 2018).
Comment None
Jan 31: Response to GNWT 79 provides additional
Recommendation 2) ENR recommends that DDMI clarify why the
information about the nature of NO3 in the waste
observed geometric mean loading for NO3 (102.02 mg/L) is
rock systems. Calculating the geometric mean of
significantly higher than the predicted value (35.98 mg/L).
the nitrogen species after two pore volume
flushes is reasonable, but also reduces the
dataset from which the geometric mean is
calculated. The current model prediction is
reasonable when compared to the observed
geometric mean.
Comment Section 4.2.1 in Appendix X-11 notes that a temperature Jan 31: FPK loading was calculated at the average
adjustment was not applied to FPK tank geochemical loads because a annual tank temperature of -2.6 °C which is very
measured or modeled average annual temperature for FPK beach
similar to -2.9 °C, the average temperature of
material in the active zone was not available at the time of these
waste rock from 0-3 m measured in the test piles
calculations. ENR notes that it is not clear if DDMI has intentions of and -3.71 °C in the active zone lysimeters. Given
obtaining a measured or modeled average annual temperature for any potential field variation would be within a
FPK beach material in the future. It is also not clear how this could
degree and the reaction rate doubles for each 10
impact the results of the calculated FPK seepage and runoff
°C increase (or decreases by half for a 10°C
geochemical loads.
decrease), an adjustment would not significantly
Recommendation 1) ENR recommends that DDMI clarify if there are change the accuracy of the current predictions,
plans to obtain a measured or modeled average annual temperature particularly within the context of the current
for FPK beach material, and how the absence of this information
conservative assumptions governing the model
could impact the accuracy of the current predictions.
(See GNWT 59 for a discussion on conservative
active zone assumptions).

82 Topic: Validity of Comment Tables 1 and 4 in Appendix X-11 show the predicted and
Predicted
observed geochemical loads for FPK and CPK. ENR notes that it is not
clear if there is a relative percent difference whereby the predicted
Loadings
concentrations are deemed acceptable.
Recommendation 1) ENR recommends that DDMI clarify if there is a
specific percent difference between the predicted and observed
concentrations that is deemed acceptable for the validity of the
predicted values.

Jan 31: Whereas there is no generally-accepted
relative percent difference (RPD) used to assess
modelling results, this comment identified a
transposition made in presenting the "observed"
geometric mean concentrations for the CPK data
set in Table 4 of Smith 2019 (Appendix X-11). The
correct observed geometric mean concentrations
from the CPK tank, with the unchanged predicted
concentrations have been provided to the WLWB
as Table 4 of Appendix X-20 in CRP v4.1 and is
included against for ease of reference in
Appendix B. The erroneous values listed in Table
4 of Smith 2019 (Appendix X-11), are a
transposition error from the adjacent row in the
calculation spreadsheet. To confirm the loading
rates used by Golder 2019 (as Appendix X-10)
were correct. The greater difference in observed
vs. calculated for the CPK compared to FPK and
Type I may be caused by in situ physical factors specifically it has been suspected that by-pass
flow in the CPK tanks may be occurring. Bypass
flow would cause the observed concentrations to
be lower than those predicted using the
assumption that all flow is matrix flow (i.e. all
infiltrating water interacts with the CPK).
Iterations of loading rate calculations should be
evaluated and/or conducted if additional data
become available.
83 Topic: East Island Comment WLWB engagement requirement #4 was for DDMI to
Jan 31: DDMI understands that SW2-2 currently
Lakes
engage with parties on this potential gap in closure objective SW1
addresses this recommendation as 'No acute
and consider, with rationale, the inclusion of a revised, or new,
toxicity (96 hr Rainbow Trout, 48 hr Daphnia
closure objective to specifically address the protection of aquatic life magna)'.
in East Island lakes. In Appendix XII-4, DDMI explains that postclosure runoff/seepage water quality would not meet AEMP
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benchmarks and that a mixing zone was necessary. While ENR
acknowledges that mixing zones post-closure based on current
predictions are needed to meet the AEMP benchmarks, this does not
consider the protection of acute toxicity. Based on the WLWB
engagement requirement, ENR sees the simplest solution to be the
establishment of a new closure objective that will ensure discharge
pathways do not cause acute toxicity to aquatic life.
Recommendation 1) ENR recommends DDMI establish a new closure
objective to require that site runoff doesnÃ¢Â€Â™t cause acute
toxicity to aquatic life.
None
Comment None
Recommendation 2) ENR recommends that DDMI propose
acceptable acute criteria for contaminates of concern in the runoff.
None
Comment None
Recommendation 3) ENR recommends DDMI apply the criteria for
this new objective at the SNP stations that will measure criteria for
SW1.
Topic:
Comment In response to ENR comment #24 and #25 in review of
Reclamation
ICRP v.4.0, DDMI explained that a till stockpile is not anticipated at
Materials â€“ Till either the NCRP or SCRP post-closure and that material
availability/allocation will be part of the final engineering design of
each closure activity and that it is unlikely this information will be
complete until the FCRP. Further, in response to WLWB Revision #50,
DDMI updated Table 4-3B that lists the estimated material available
for reclamation. ENR notes the updated table contains a footnote to
explain that required quantities for closure do not include quantities
required to cover buildings foundations.
Recommendation 1) ENR recommends DDMI update Table 4-3B as
part of the FCRP to include a complete list of quantities of
reclamation materials available and required for closure.
None
Comment None
Recommendation 2) Should a surplus in till be anticipated based on

Jan 31: DDMI has proposed acute toxicity be
defined using 96 hr Rainbow Trout and 48 hr
Daphnia magna tests.
Jan 31: DDMI understands that SW2-2 currently
addresses this recommendation as 'No acute
toxicity (96 hr Rainbow Trout, 48 hr Daphnia
magna)'.
Jan 31: DDMI expects the necessary information
will be available to support the FCRP.

Jan 31: The final quantity of till will not be known
until we are closer to completing mining of the
A21 Open Pit and have advanced all Closure

the updated Table 4-3B, ENR recommends DDMI include a
description of how this surplus will be used for reclamation.

88 Topic: Pond 3
Lakebed
Sediments

designs with finalization of SCRP remaining
quantities and plan. At this time we estimate the
remaining till stockpile will be on the order of <2
Mm3.
Comment In Section 4.5 of the main report, DDMI proposes that:
Jan 31: DDMI has already incroporated some
"Lakebed sediments are also a possible reclamation material"
lakebed sediments into the WRSA-NCRP cover
indicating that: "Some lakebed sediment was dredged from the A154 and this remains the sole anticipated use for
and A418 dike alignments and deposited in the on-land sediment
these materials. The WLWB requested
storage facility that is now Pond 3. Dredged lakebed sediment from confirmation that lakebed sediments were an
A21 dike construction was deposited in Pond 3. When Pond 3 is
appropiate supplement for till in the cover and
dewatered and decommissioned, lakebed material that settled into DDMI responded confirming it was acceptable.
Pond 3, rather than remaining in suspension and pumped to the
Lakebed sediments have a similar chemical
North Inlet, would become available as a potential reclamation
composition and are predicted to provide similar
material." ENR is concerned with the use of lakebed sediments,
or slighty better thermal performance.
particularly from Pond 3, as a possible reclamation material. Pond 3 http://registry.mvlwb.ca/Documents/W2015L2receives runoff from Type III rock and may therefore be enriched
0001/Diavik%20-%20Modification%20with sulphates and metals. ENR also notes that lakebed sediments
%20WRSAshould be appropriately characterized and their proposed use as
NCRP%20Cover%20Modification%20Request%20reclamation material should consider that lakebed sediments are
%20DDMI%20followoften not suitable for use as a reclamation or revegetation material; up%20Re.%20Lake%20Bed%20sediments%20lakebed sediments are low strength and prone to liquefaction
%20Jun%2018_20.pdf
(Agnico Eagle, 2019).
Recommendation 1) ENR recommends that should the use of
lakebed sediments as a potential reclamation material be maintained
in the ICRP, the following information should be provided at
minimum: 1) Specific uses and associated volumes proposed for
lakebed sediments as reclamation material, 2) Geophysical
characterization demonstrating the stability of lakebed materials as a
reclamation material in their proposed uses, and 3) Sediment
chemistry and particle size analysis to help justify that the use of
lakebed sediments as a reclamation material will not result in a
chemical liability on site.

89 Topic: Treatment Comment In the documents submitted as part of ICRP v.4.1, ENR
Jan 31: DDMI employs the practice of either
of Values Below noted the treatment of data that are below the detection limit
applying a factor between 0 and 1 or 0.5 to values
Detection
differs. Specifically, the treatment of data considered for modeling below detection limits which is consistent with
purposes in the Site Wide Water quality model (Appendix X-10), the best practice. Applying a value equivalent to the
derivation of seepage water quality (Appendix X-11) and the MIKE
detection limit would overestimate
Hydrological and Water Quality Model (Appendix X-12). Appendix X- concentrations, potentially creating a distraction
11 employs a randomly generated multiplier of 0-1 for values below from parameters of interest, and is not standard
the detection limit (BDL) suggesting that this method "conceptually practice.
better represents a true distribution of concentrations", while
Appendix X-11 uses a value of 0.5* the detection limit (DL) and
Appendix X-10 uses zero for the natural runoff source term that were
less than the analytical detection limit. While potentially more
accurate, both the application of 0.5* the DL and a randomly
generated multiplier between 0-1* the DL are less conservative
approaches when making model assumptions than applying the DL
for values BDL, and are not justified within the text of the modeling
for the Closure Plan.
Recommendation 1) DDMI should provide discussion justifying the
approach in censored data treatment in model predictions of water
quality. We recommend that future iterations of the water quality
models apply a more conservative approach to handling censored
data or, at minimum, a consistent approach across models.
90 Topic: PKC Design Comment ENR notes that the closure plan for the PKC facility
Jan 31: DDMI plans to submit an updated Closure
continues to be "conceptual". ENR maintains that all its previous
Design for the PKCF with the Annual CRP Progress
concerns on the PKC facility identified in the ICRP V4.0 review are still Report in March/April 2021 that will include
valid. The uncertainty regarding how to manage the extra fine PK
updates addressing this recommendation.
precludes a firm proposal from DDMI. The problem associated with
management of the semi-fluid FPK material seems to be the issue
which precludes determination of a viable closure strategy. DDMI
has proposed additional studies to be conducted in the period 2020
to 2022. After the first years of operation of the PKC facility, it
appeared that the original closure plan (5 m rock cover, till layer, 3 m
rock cover) was not necessary for closure, and that a less complex
cover would suffice. The closure plan was modified to a ~ 1 m rock

cover on upper beaches with a central pond and excess water being
released via a spillway in bedrock. That option remains as the current
concept and basis for the related reclamation security. However, the
PKC facility has been in operation for 20 years and DDMI has not
advanced the closure plan beyond "conceptual". This strongly
suggests that there is a technical and/or implementation issue with
the existing conceptual plan. A different strategy, likely involving
more effort, will be needed to close the PKC in an acceptable
manner. If a more complex strategy is required for closure of the
facility, the current holding of reclamation security for the PKC is
certain to be insufficient.
Recommendation 1) ENR recommends that the scope and timing of
DDMIÃ¢Â€Â™s proposed studies and engineering for developing a
feasibility level closure plan be submitted for review at the earliest
possible date. In conjunction with this, the scope of the mostprobable closure scenario (which is technically viable and more
robust than the existing conceptual plan) be included with the
submission for the purpose of determining if an adjustment to the
reclamation security is needed.
91 Topic: PK to Mine Comment In the event that DDMI does obtain approval to dispose PK
Workings
material in the mine workings as part of the current Water Licence
Proposal
amendment, it seems quite likely that the next closure plan will focus
on removal of semi-fluid PK and construction of a dry cover on the
PK beaches. The plan should address details concerning at least the
following aspects of PKC closure: . How to remove the semi-fluid PK, .
Stability of the beaches around of the edge of the pond (both historic
location and expected post-closure location), . Effects of post-closure
seasonally fluctuating pond level, . Constructability (trafficability) of
placing cover material, and; . Medium term (50 years or so) water
quality of the pond.
Recommendation 1) ENR recommends that if DDMI is granted
approval to dispose PK material in the mine workings, the next
iteration of the closure plan should include the details described
herein.

Jan 31: Should PKMW be approved, DDMI's CRP
will be updated to incorporate deposition of PK in
A418. DDMI does not anticipate any material
change to the closure security requirements as a
result of implementing deposition of processed
kimberlite in A418.

92 Topic: Security
â€“ General

Comment The GNWT has completed an assessment of the current
Jan 31: DDMI understands this recommendation
liability associated with the Type A Water Licence to develop an
is directed to the WLWB.
update to the estimate of mine closure cost. The estimates attached
are a refinement of the one submitted to the Board on December 5,
2019 as part of the Board's September 17, 2019 IR process. During
the 2019 security review, ENR had not seen the complete ICRP V4.1
from DDMI and had to make either assumptions or omitted
commenting on certain costs entirely due to uncertainties. The
process of conducting a security review prior to a review of the
associated ICRP proved difficult in this respect and should be reevaluated in future. To assist in the review, the GNWT has again
retained Brodie Consulting Ltd. (BCL) to develop an updated cost
estimate. ENR has attached the memorandum and the updated
RECLAIM cost estimate for the information for the Board and DDMI
to consider. In the updated estimate by BCL, items such as inflation
and building demolition costs have been advanced. However, ENR is
still assessing a fair and consistent method for determining
appropriate holdbacks and will update parties when the process is
complete. To provide the Board and DDMI clear recommendations
on the updated estimate, BCL has provide two RECLAIM estimates,
one with DDMI's V4.1 estimate with GNWT's recommended inflation
adjustment added (titled "Inflation Adjusted RECLAIM Estimate,
based on DDMI CRP V4.1"), and a second estimate including
components that BCL recommended closure plan should encompass
(titled "Scope Adjusted RECLAIM Estimate"). It should be noted that
the second estimate also includes the inflation adjustment to the
appropriate unit costs. Further discussion on the inflation
adjustment and scope is provided subsequently herein. ENR on its
own initiative has included traditional knowledge and community
engagement as part of the closure and post closure monitoring
component. DDMI has previously indicated that the total monitoring
and reporting costs in the DDMI RECLAIM model does include the
associated traditional knowledge and community engagement costs.
DDMI has confirmed that the missing costs for traditional knowledge

93 None

94 None

and community engagement were an unintentional error in their
cost estimate. In the previous RECLAIM estimate, over a ten year
period, $1.2 million was estimated for traditional knowledge
monitoring and review, in addition to $500,000 for community
engagement. In the current RECLAIM estimate, these cost figures are
not detailed and appear to be missing. Appendix VII(1) on PDF page
22 shows a decrease in monitoring activities, implied by the
decreased spending after 2031. It is assumed that less emphasis on
traditional knowledge and community engagement will occur during
the post closure phase. It should be noted that the BCL
memorandum and estimates prepared by BCL do not include these
costs. However, ENR has included these costs in the attached excel
file for the Board and DDMI's review. As such, the opinion of the
GNWT is that the amount of security to be held is $206,509,802
separated at $39,490,208 for land liability and $166,863,749 for
water liability. Note that this adjustment does not include the $5
million reduction for the work already completed on the WRSA
cover, which is currently under review by the Board as a separate
process.
Recommendation 1) ENR recommends that in future, the Board
consider conducting security reviews following ICRP review, not
before, to allow for the most detailed and current closure
information to inform the liability estimate.
Comment None
Recommendation 2) ENR recommends that the cost of traditional
knowledge ($1.2 million) and community engagement ($500,000) be
included in the reclamation security estimate. These line items are
reflected in the updated cost estimate submitted by ENR as an Excel
file. ENR further requests that DDMI clarify how and when (during
what years) these costs will be spent, and if the approach satisfies
Indigenous interests in closure planning.
Comment None
Recommendation 3) ENR recommends that the amount of security

Jan 31: DDMI will consider this GNWT
recommendation when evaluating costs of
traditional knowledge monitoring and community
engagement in the next update to the
reclamation security estimate. DDMI is currently
developing culturally relevant criteria for water
quality as it relates to PKMW and we expect
completing this process will help estimate similar
costs related to closure.
Jan 31: After significant engagement throughout
2019 with the GNWT, the GNWT and DDMI

95 None

to be held is $206,509,802 separated at $39,490,208 for land liability submitted their detailed positions on the amount
and $166,863,749 for water liability.
of security that should be held. DDMI included an
annoted RECLAIM file and an explanation of any
differences between the GNWT and DDMI
estimates. DDMI notes that the GNWT has
produced a new and diffferent estimate which we
understand to be a deviation from the WLWB
directed process (see GNWT 95).
Comment None
Jan 31: The WLWB directed DDMI with regard to
Recommendation 4) ENR recommends that DDMI and the Board
the WLWB requirements for an engagement
review and consider the attached memorandum and the updated
process with the GNWT prior to submission of the
RECLAIM cost estimate from ENR (attached as an excel file).
RECLAIM estimate for this ICRP v4.1 review. The
WLWB noted that it expects this approach will
"be more efficient, yield better results, improve
the potential for consensus, and prevent
unnecessary delays in a Board decision." Board
staff stated they would ensure that the GNWT is
aware of its role in this process. DDMI followed
this process, including an additional round of
engagement based on the 2018 and 2019 WRSANCRP Reclamation Completion Report (cover
construction) and understood that this Board
directed process ended with that final
engagement and RECLAIM submission. It appears
the GNWT has ventured beyond this WLWB
directed process and submitted an
additional/new update to the RECLAIM estimate
before the Board has had an oppurtunity to
consider the submission presently under review.
As this deviates from the Boards directed
procedure, DDMI will await instruction from the
Board before proceeding. DDMI is concerned that
this deviation from process could distract from

96 Topic: Inflation
Adjustment

the present review and could cause unnecessary
delays in a Board decision.
Comment In the Board's previous reasons for decision on V4.0 of the Jan 31: See GNWT 95
ICRP (December 17, 2018) DDMI was directed to include inflation
costs in their estimate. During the 2019 abbreviated ICRP (V4.1)
review, DDMI and ENR agreed further analysis by ENR was required
before an appropriate adjustment was applied. This was also to
ensure that a consistent and fair approach was applied for all mining
developments in the NWT. BCL has since made the inflation
adjustment to the annotated June 19-2020 DDMI estimate. ENR
notes that similar recommendations by ENR on the inflation
adjustment have also been recently made to other developments,
such as for the Prairie Creek Mine and Gahcho Kué Mines. DDMI
have indicated in their 2019 RECLAIM Unit Costs worksheet that the
inflation adjustment was current to December 2018. However, the
RECLAIM V7.0 which they used for the estimate contains 2014 unit
costs. An inflation adjustment will add 8.3% to the current 2020
(July) time period. BCL have updated the unit cost table in RECLAIM,
rather than simply multiplying the previous estimate by 8.3%.
However, some of the unit costs used in the DDMI estimate were site
specific values and/or allowances that were not in the unit cost
table. For these values, we adjusted them by 8.3% where
appropriate. Some values, such as Granite Rock Capping were
adjusted from 2018as the unit rate was established as project
specific at that time. The result of the above inflation adjustments is
an overall increase of 5.7%; less than the 8.3% due to inflation from
2014. BCL has also corrected formulas in the DDMI cost estimate for
'Totals' in the Open Pit worksheet, Rock Pile worksheet, and ICM
worksheet.
Recommendation 1) ENR recommends the Board and DDMI review
and accept the inflation adjustment, presented in the RECLAIM
spreadsheet title Ã¢Â€ÂœInflation Adjusted RECLAIM Estimate,
based on DDMI CRP V4.1Ã¢Â€Â, attached herein.

97 Topic: Security
Comment As described in previous comments herein, there is
Jan 31: DDMI notes that it has already provided a
Implications for uncertainty on the acceptability of the mixing zone proposed by
detailed estimate of long-term water treatment
Water Treatment DDMI by reviewers of the ICRP. At this time, ENR has not completed within Appendix X-15, as directed by the WLWB.
a security estimate for ongoing water treatment/management if it is The Board has also confirmed that until there is
decided that the currently proposed mixing zones are not
further discussion on the need for treatment and
appropriate. However, BCL has provided input on potential longthe appropriateness of including the estimate in
term requirements for water treatment that be required to aid in
the security deposit, DDMI does not need to
future discussions on the potential reclamation security estimate.
include the estimate in the RECLAIM estimate.
This information is included in the attached BCL memorandum,
which includes that the treatment could be only a seasonal activity,
conducted in the summer months. This would require sufficiently
large holding ponds to contain spring runoff, possibly with some
collection and pumping, most likely to the PKC, for temporary
storage. DDMI has indicated that they would be required to
significantly amend the overall closure plan if this were required;
presumably reducing the scope of some other reclamation activities
in order to offset the additional cost of water treatment. At this time,
the extent or acceptability of those changes is beyond BCL's current
scope and ENR is of the opinion that it may be premature to
recommend the option of treatment without clear direction from the
Board on the mixing zone acceptability. In order to aid
considerations of the impact that this level of activity might have on
long-term site presence, BCL have attached a conceptual outline of
the types of activities which may be required.
Recommendation 1) For information purposes only, ENR and BCL
have provided the potential scope and activity associated with water
treatment on site in Attachment 3 of the BCL memorandum.
98 Topic: SW3. Dust Comment Closure objective SW3 requires that dust levels are safe
Jan 31: DDMI has updated the closure criteria for
Level Closure
for people, vegetation, aquatic life, and wildlife. DDMI is proposing dust deposition to the Alberta Guidelines to align
Objectives and
to base the closure criteria for SW3 on the Alberta Guidelines for
with the Operational monitoring and reporting
the Effectiveness dustfall. This is a change to the previously proposed closure criteria which also uses these guidelines. More broadly,
of the Proposed based on Mean TSP concentrations less than 60 ug/m3 annual and DDMI notes that the primary sources of TSP on
Closure Criteria 120 ug/m3 24 hr maximum acceptable (Canadian Ambient Air
site are from eqiupment traffic and blasting and
Quality Objectives and NWT Ambient Air Quality Standards); or

results of a detailed Risk Assessment. The Alberta Guidelines are not both of these activities will cease in the posthealth based. It is unclear how dustfall guidelines that are based on closure time horizon.
aesthetics will help ensure that dust levels are safe.
Recommendation 1) DDMI should explain the rationale for the
change in closure criteria and clarify how the Alberta Guidelines will
help measure success of the closure objective.
99 Topic: References Comment The following references are submitted in support of
Jan 31: N/A
ENR's submission: Agnico Eagle. 2019. 2AM-WTP1826 Technical
Comment Responses. Submitted to the Nunavut Water Board
Canadian Council of Ministers of the Environment. 2007. A protocol
for the derivation of water quality guidelines for the protection of
aquatic life 2007. In: Canadian environmental quality guidelines,
1999, Canadian Council of Ministers of the Environment, 1999,
Winnipeg. DDMI. 2020. DDMI Request to Suspend the WLWB Review
for the A21 Below Pit Mining Project. Submitted to the Wek'èezhìi
Land and Water Board, May 28, 2020. DDMI. 2019. DDMI Water
Licence W2015L2-0001 Amendment Request for the A21 Below Pit
Mining Project. Submitted to the Wek'èezhìi Land and Water Board,
November 8, 2019. Health Canada. 2019. Guidelines for Canadian
Drinking Water Quality - Summary Table. Water and Air Quality
Bureau, Healthy Environments and Consumer Safety Branch, Health
Canada, Ottawa, ON, Canada. Land and Water Boards of the
Mackenzie Valley (MVLWB). 2020. MVLWB Standard Water Licence
Conditions Template. April 20, 2020. MVLWB/AANDC. 2013.
Guidelines for the Closure and Reclamation of Advanced Mineral
Exploration and Mine Sites in the Northwest Territories. November,
2013. MVLWB/GNWT. 2017. Guidelines for Effluent Mixing Zones.
September, 2017. MVLWB. 2011. Water and Effluent Quality
Management Policy. March 31, 2011. Wek'èezhìi Land and Water
Board (WLWB). 2018. Reasons Decision - W2015L2-0001 (Type "A"
Water Licence) - Diavik Diamond Mines (2012) Inc. (DDMI) - Interim
Closure and Reclamation Plan (CRP) Version 4.0 - Decision from the
Wek'èezhìi Land and Water Board Meeting of December 7, 2018.

December 17, 2018.
Recommendation None
North Slave Metis Alliance: Adelaide Mufandaedza
ID Topic
Reviewer Comment/Recommendation
1 General File
Comment (doc) NSMA cover letter
Recommendation
Tlicho Government: Tlicho Lands Regulatory
ID Topic
Reviewer Comment/Recommendation
1 Water Quality
Comment TG wishes for North Inlet Water quality to be high,
regardless of whether the connection is made or not.
Recommendation Prepare for water quality monitoring and set
limits that meet this objective of high water quality, regardless of
whether the North Inlet area is reconnected.
2 Offsetting
Comment TG is concerned that the water quality in the North Inlet
may not turn out to be sufficient quality for fish.
Recommendation In the event that there is no ability to return fish
to the area, offsetting through compensation should occur
3

4

Proponent Response

Proponent Response
Jan 31: DDMI has proposed the criteria NI2-1
which is that water in the North Inlet meets
AEMP benchmarks for water quality. DDMI
believes this is aligned with TG's
recommendation.
Jan 31: DDMI notes that in the Diavik Fisheries
Authorization and No Net Loss plan, complete
and permanent loss of fish habitat within the
North Inlet was assumed and a corresponding
offsetting plan is already in place.
Water Quality in Comment TG is concerned for equality of traditional knowledge and Jan 31: As an offshoot of the PKMW proceedings,
the Pit and
science.
DDMI has made significant progress with the
Reconnection
Recommendation The process for making the social judgment for
development of cultural water quality criteria for
reconnection should rely on science and on traditional knowledge. dike breaching. DDMI is confident that
However the decision should involve deep consultation and review, appropriate and meaningful cultural criteria can
as well as site visits with the Elders. The Tlicho Government will
be developed prior to planned dike breaching.
provide guidance and direction on the composition of teams.
DDMI reiterates that the PKMW Intervention
from the Tli?cho Government was one
comprehensive example of progress in this area
and evidence to support our confidence in
development of cultural criteria for water quality.
Section 5.2.7.3.5, Comment At closure, Diavik proposes to treat and discharge the final Jan 31: Section 3.5.2.2 of Appendix VI explains
Water Quality
north inlet water, and allow Lac de Gras water to seep in. After doing the monitoring program that will be used to track
and effects in
this, Diavik will need to continue monitoring water to see if it is
the progress of water chemistry toward closure

North Inlet. It
states: it is
unlikely that
opening North
Inlet to Lac de
Gras would
adversely affect
the water quality
of Lac de Gras."

5

picking up contaminants from the sediment and if necessary
continue treating the water in the north inlet and discharging it and
letting new Lac de Gras water flow in. Before the treatment plant is
decommissioned, monitoring will need to be sufficient and over a
long enough time to give confidence that water quality in the north
inlet will not deteriorate after the treatment plant is gone. It is not
clear whether Diavik's proposed monitoring schedule and the
treatment plant decommissioning schedule will allow for this.
Recommendation Deesign a monitoring schedule and treatment
plan that is in place for achieving the objectives, and ensure that the
plan is in place for treatment, commissing and decommissioning.
TK Panel
Comment We agree that improved communication is always a good
Appendix VIII-2: thing and we would appreciate Diavik talking with us about the role
â€œThe Panel has of the panel so we can understand and share our views. But, at the
been clear with end of the day the panels will never be a surrogate for the views of
DDMI that they the communities or Tlicho Government.
Recommendation TG does not provide direct guidance and
their views and
recommendations recommendations through the TK Panel. The guidance that is
do not necessarily brought forward there is helpful, but direction through the
reflect the views Department of Lands and Culture Protection is also required. The TG
wishes to give feedback on key aspects for closure, and will continue
of the
communities they to do so through duly set consultation sessions wiht the company.
are from.
Indigenous
communities
have expressed
similar concerns.
DDMI and the
Panel would both
like to work on
these concerns by
tryin

criteria, in advance of breaching the East Dam
and reconnecting the NI to Lac de Gras as well as
monitoring post-closure where adverse water
quality would be investigated and appropriate
management actions would be identified and
implemented to address any unexpected issues.

Jan 31: DDMI agrees that guidance that is
brought forward through the TK Panel is helpful
but does not replace the views of communities or
the Tli?cho? Government. DDMI will continue to
discuss key aspects of closure directly with the
TG.
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Comment Closure Criteria for reconnection should be set with the
elders over time, and in different seasons.
Recommendation Details and criteria for the water closure criteria
are being outlined in other settings (for the placement of kimberlite
in pits), and these are being designed from cultural and scientific
lenses. These closure criteria should be prepared and adequately
demonstrate the ability of runoff to meet closure consistently and
over seasonal changes.
Closure Criterion Comment Diavik proposes to monitor wildlife to show that
SW4 - Dust levels vegetation is palatable. The Vegetation and Lichen Monitoring
do not affect
Program will be designed.
palatability of
Recommendation The elders should be advising on the forage, the
vegetation to
seasonality of the caribou in the area, and the type of vegetation
wildlife.
that should be used, and then how it should be monitored in
revegetated sites. They should also be involved in monitoring those
sites themseves.
Appendix VI,
Section 3.1.4.4
Closure Criteria

WLWB: Meghan Schnurr
ID Topic
Reviewer Comment/Recommendation
1 2018 RCR
Comment The 2018 RCR lists several deficiencies, including six
Deficiencies
instances where the till cover thickness was less than the required
1.5 meters. The 2019 RCR documents 15 such instances. Till cover
thickness is a key design feature to ensure the Type III rock does not
thaw.
Recommendation 1. Please comment on how widespread the thin
till layer is. 2. Comment on implications for future cover
performance.

Jan 31: See response to TG3.

Jan 31: DDMI has clarified that the current PostClosure Monitoring Plan focuses on a scientific
approach and that DDMI is committed to working
with the Traditional Knowledge Panel to develop
a complimentary Traditional Knowledge-Based
Monitoring Plan. These discussions have
advanced with the Traditional Knowledge Panel
and specific monitoring approaches are being
recommended. DDMI appreciates this
recommendation from the TG and suggests that it
be considered when DDMI develops a
complimentary Traditional Knowledge-Based
Monitoring Plan. DDMI is also committed to work
with the TG to determine how they would like to
be engaged on the TK-based monitoring program.
Proponent Response
Jan 31: 1) This thin till layer is generally isolated
and commonly observed at the transition of the
till layer from the slope to the flat crest. 2) The
deviation is due to the construction sequence
where the slope is constructed before the top.
This can be rectified during construction of the
top regions of the NCRP.

2

3

4

Comment Figure 3 of the 2018 Reclamation Completion Report
Jan 31: Per Section 1.2, Table 1-3 of the Technical
(Appendix VII) shows gravimetric moisture contents. Moisture
Specifications Revision 3.0 (Document Number
1521339-1470-SP-Rev3-7000), ASTM D2216
content is a key metric for cover success. In a previous directive
(October 26, 2018), the Board requested that DDMI express moisture requires the determination of water content of
content as volumetric in submissions related to instrumentation
soil and rock by mass. Therefore no volumetric
locations. This allows for comparison to the volumetric moisture
water content testing was completed. A
content values used in the thermal modeling and the target moisture calculation from gravimetric to volumetric water
content (10% volumetric). The 2018 and 2019 show only gravimetric content can be completed using a conversion
moisture contents. It is therefore not clear whether the target
factor of 2.15 (assumed bulk density of till). DDMI
moisture content was met.
will include volumetric moisture content in future
Recommendation Was all placed till in 2018 and 2019 above the
Reclamation Completion Reports.
target volumetric moisture content of 10%? Can DDMI provide
figures showing the volumetric moisture contents in 2018 and 2019?
2019 RCR Comment The 2019 RCR indicates that "four deficiencies identified in Jan 31: As the construction phase is ongoing,
Deficiencies
2018 were not remediated in 2019. A total of 12 construction
deficiencies are encountered and remediated on
deficiencies identified in 2019 were not remediated in 2019."
an ongoing basis as QC and QA teams inspect
Recommendation Were all deficiencies identified in 2018 and 2019 individual regions prior to approval. Deficiencies
remediated in 2020? If not, please identify which deficiencies were are listed in Section 3.3, Table 9 in the 2018 RCR
not remediated, and when they will be.
and Section 3.2, Table 12 of the 2019 RCR and will
be rectified as construction progresses.
2019 RCR - till left Comment Section 2.5 of the 2019 Reclamation Completion Report
Jan 31: 1) All areas where till was placed in 2018
in place
indicates that "Till placed on slope after October 1 and till left in
and 2019 was left in place for more than 2
months. 2) After thawing, QC and QA Managers
place for more than 2 months prior to covering will be allowed to
thaw and then re-inspected prior to placement of the rockfill cover will carry out a walk-down inspection of the slope
layer." As noted in the 2019 QA inspection reports (Appendix C),
identifying the following items of concern:
"Erosion of the till placed on slope will result in the requirement to desiccation, slumps, cracks, voids, erosion
manage sediment at the toe of the slope. Till with higher fines
scouring, loss of fines or sink-holes. Expert
content will be more prone to erosion and loss of fines by washing." judgement will be used to evaluate if inspection
The fines in the till layer are central to the thermal performance of results could change cover performance. 3) Yes,
the cover.
this practice is a function of material,
Recommendation 1. Which areas of the WRSA had till left in place
construction equipment availability and weather
more than 2 months? 2. Describe the inspection procedures that will conditions. It may continue to not be feasible to
be followed after thawing, as they relate to ensuring thermal
immediately cover all till with rock. 4) DDMI will
performance of the cover; how will DDMI determine whether
add additional till as required to restore the
2018 RCR
Gravimetric vs
Volumetric
Moisture Content

thermal performance of the till has been jeopardized? 3. Does DDMI
intend to continue this practice? 4. If there is significant loss of fines
in these areas, will DDMI be adding more till to ensure cover
performance? If so, how will DDMI determine how much till to add?
5. Comment on the possible loss of moisture in the cover during the
period when till is exposed.

5

6

7

minimum till thicknesses shown on the
construction drawings. If fines content is
identified as a concern during inspections,
additional gradation testing may be completed to
confirm gradations meet the specification
requirements. 5) Based on water content testing
completed from samples collected in till exposed
for greater than 2 months (collected 0.3 m below
the surface of the exposed till), no significant loss
in moisture has been identified.
2019 RCR
Comment The 2019 Reclamation Completion Report identifies the
Jan 31: 1) Non-conformance report DDMI-15019Unapproved
following non-conformance: "Rockfill placement in Regions 41 and 001 is listed as being included in Appendix E of
45 without QC approval" and directs the reader to Appendix E for the the 2019 RCR, however it was not included in the
Rockfill
non-conformance report. Staff were unable to locate a nonfinal report submitted. 2) This happened where
Placement
conformance related to unapproved rock placement.
rock placed on approved regions 41 and 44
Recommendation 1. Can DDMI identify where the non-conformance spilled into adjacent unapproved regions 40 and
report for unapproved rock placement can be found? 2. Where on
45. 3) The areas affected in regions 40 and 45
the rockpile did this occur? 3. Were there any QA inspections of the were not inspected by QA.
till prior to rock placement, and if so what did these inspections
confirm?
Appendix VI Comment Table 3-5 of Appendix VI identifies that SNP stations to
Jan 31: The outlets at A, B and F do not include
Table 3-5: Closure monitor mine infrastructure at outlets A, B, and F will be monitored monitoring during closure as the runoff from
SNP
these areas is predicted to be entirely natural or
during post-closure however not during the closure period. It is
runoff from 100% undistrubed ground.
unclear why these compliance points are not proposed to be
monitored during the closure period.
Recommendation Provide rationale for why Outlets A, B, and F are
not proposed to be monitored during closure.
Appendix X-10
Comment Source terms are presented in terms of loading rather
Jan 31: Source terms/loading rates for
and X-11
than concentrations. It is not possible to compare this to
unsaturated systems are required to be
concentration based test results or field monitoring results to assess calculated as loads because the concentrations
reasonableness.
rely on the amount of flow (infiltration/seepage)
Recommendation Can DDMI provide predicted concentrations in
associated with a given unsaturated rock mass.
Smith 2019 (as Appendix X-11 in DDMI 2019)
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seepage and runoff from the active zone of Type 1, A21, PKC and CPK provided a comparison of observed parameter
areas under average flow conditions?
concentrations to those calculated using the
calculated loading rates and average infiltration
volumes for a Type I 2-m scale active zone
lysimeter (AZL; Table 1 in Smith 2019 - Appendix
X-11) and for FPK and CPK 2-m scale experiments
(Table 4 in Smith 2019, Appendix X-11); results
illustrate that the calculated loading rates
produce reasonable concentrations for in situ, 2m scale Type I waste rock and PK systems for an
average precipitation year. A direct comparison
between calculated and observed concentrations
was not possible for A21 waste rock because no
field-scale experiments have been conducted
with A21 waste rock. Though not presented in
Smith 2019 (Appendix X-11), the A21 loads were
applied to various configurations, including a
fictional 2-m scale experiment of the same
volume and dimensions as the Type I AZLs,
consistent with the verification step presented in
Tables 1 and 4 of Smith 2019 (Appendix X-11).
That comparison is provided in Table 1 of
Appendix B to this submission, and illustrates that
the calculated concentrations based on the A21
loading rates and an average precipitation year
are reasonable, when compared to Type I AZLs
and the differences between parameters
observed in the Type I and A21 humidity cell
experiments (Tables 1 and 2 in Smith 2019 Appendix X-11).
Comment A random multiplier is applied to non-detect results from Jan 31: The method detection limit (MDL) is a
field tests to generate a distribution of results that can be used in the limit of instrumentation capability rather than
source term calculations. It is not clear how this affects the inputs. true occurrence of a parameter in water. Actual
Recommendation How does the random multiplier affect the input results reported as less than the method

results? Can DDMI illustrate the randomly generated distribution of
non-detect results alongside actual results in a cumulative
distribution curve or histogram?

detection limit (<MDL) cannot be plotted (or used
in calculations) without applying a value to the
<MDL data point, but despite not knowing the
"true" concentration, <MDL data points are
valuable measurements within a data set.
Common treatments to apply a numerical value
to <MDL data points include assigning a
concentration of 0, assigning a concentration of
half the MDL concentration, or assigning a
concentration of the MDL concentration.
Assigning a concentration of 0 to <MDL data
points would mathematically cause a lower
average (calculated as geometric mean, in these
calculations) concentration to be calculated, and
assigning a concentration of the MDL to <MDL
data points would cause a higher average
concentration to be calculated. Assigning a
concentration of half the MDL is a common
approach for <MDL treatments, with the
justification that it avoids all <MDL data points
being lower than the true concentration (i.e. if
<MDL data points assigned a concentration of 0),
or all <MDL data points being assigned a
concentration higher than the true concentration
(i.e. if all <MDL data points assigned a value of
the MDL). As stated in Smith 2019 (Appendix X11), applying a random multiplier between 0 and
1 to the MDL for data points <MDL conceptually
better represents true concentrations of a
parameter that are below the detection limit. For
example, for a particular vanadium data point
reported as <0.00025 mg/L (i.e. the MDL was
0.00025 mg/L), a random multiplier between 0-1
(non-inclusive) applied to 0.00025 mg/L could
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result in a concentration between, e.g.,
0.0000025 mg/L and 0.000249 mg/L. For this
particular data point the randomly-generated
multiplier was 0.856, providing a vanadium
concentration of 0.000214 mg/L that can be used
in calculations. It should also be noted that the
random multiplier approach is consistent with the
treatment of <MDL values by Rio Tinto
geochemists at other Rio Tinto sites. As
requested, Appendix A of this technical
memorandum provides histograms for metals
from the dataset used to calculate the loading
rates where <MDL values were calculated as = 0,
1/2MDL, =MDL and =[random 0-1]*MDL. The
effect on the calculations of assigning values to
<MDL depends on the proportion of <MDL values
for a given parameter data set. For parameters
with few <MDL values, the effect of assigning any
MDL value is small, whereas parameters with
many <MDL, the approach becomes important,
and any calculation or predictions based on a
large number of assigned <MDL values has a
higher degree of uncertainty. Tables 1, 2 and 3 in
Appendix X-11 highlight the parameters where
>50% of the measurements were <MDL, thus
suggesting a higher degree of uncertainty in these
values.
Comment A particle size adjustment and a temperature adjustment Jan 31: Please see response to review comment
are applied to convert the loading rates from field and laboratory
EMAB#106.
tests to full scale Type 1 and A21 waste rock. However, the
average temperatures for the AZL tests are not presented, and the
particle size distributions for tests and full scale conditions are not
shown - so the actual factor used is not clear.

10 Appendix X-14:
Conclusion on
Feasibility

11 Appendix X-14:
Evaluation of
Treatment Train

Recommendation Can DDMI provide further explanation regarding
the scaling factor?
Comment Section 5.2.5.2 states "Passive treatment options are not
considered proven and are not practicable for the Diavik mine site."
The Appendix X-14 concludes that 2 of the 3 catchments/scenarios
(C11 and C2) evaluated could potentially be mitigated by the
evaluated passive treatment train, and further, that this relates to 13
catchments (48% of site flows) being potentially treatable. In
addition, it is identified that an additional 14% of predicted postclosure flows will not likely require treatment. It is unclear how this
leads to the conclusion that passive treatment is not practicable for
the site as a whole.
Recommendation (1) In consideration of potential to treat 48% of
site flows, can DDMI clarify how it concluded that passive treatment
is not practicable for the site as a whole. (2) In consideration of the
land available and predicted water chemistry, can DDMI describe
what improvements would be feasible sing passive treatment.

Jan 31: 1) While passive treatment has the
potential to reduce some parameters of interest,
it does not have the ability to treat all surface
water to below AEMP benchmarks. With or
without passive treatment, post-closure mixing
zones above some benchmarks will be required in
LDG. The corresponding costs for a modest
reduction in the mixing zone size considered
against the scale of LDG (currently 0.2% of LDG by
volume) would be unreasonably high. The cost
estimate for the E21 catchment alone is $232.6
million CAPEX; $386.7 million 20-yr NPV. The cost
for treating all catchments passively was not
calculated but would be substantially more. Also
with this cost comes long term maintenance
which will require intermittent site presence
(with an associated winter road) in-perpetuity. 2)
DDMI does not consider any potential modest
runoff improvements that may result from any
selection or scale of passive treatment systems
are feasible/acceptable when considered
holistically with the resulting impacts from these
unproven systems, or specifically: a) further
altered post-closure landscape, b) need for site
presence during annual start up and shut down
periods, c) need for maintenance including media
cleanout, disposal and replacement in-perpetuity.
Comment Appendix X-14 concludes that 13 catchments (48% of site Jan 31: 1) The selected treatment process and
flows) are "potentially treatable". It is unclear how DDMI evaluated related removal mechanisms were evaluated
against the predicted water quality. Parameters
whether a catchment was considered treatable. In addition, little
information was provided about how DDMI arrived at the expected such as TDS cannot be reduced through passive
performance of each component.
treatment so if TDS was predicted to be above

Recommendation (1)Clarify how DDMI evaluated whether water
quality was considered treatable or not. (2) Describe how/whether
DDMI evaluated the expected performance of each component for
each watershed.

12 Appendix X-14:
Hydrocarbons

Comment Section 2 states that there is potential for hydrocarbon
contamination if dredging of the North Inlet is required. There is no
further mention of treatment consideration of hydrocarbons in the
document.
Recommendation Did DDMI consider the treatment of hydrocarbons
in the evaluation? If yes, please describe how. If no, describe if/how
this evaluation would be competed if dredging of the North Inlet is
require.

13 Appendix X-14:
Representative
Catchments

Comment Appendix X-14 evaluates the feasibility of passive
treatment in consideration of three "representative catchments".
Appendix X-14 concludes that roughly 48% of site flows (13
catchments) are potentially suitable for passive treatment within
their catchments based on "A qualitative evaluation of passive
treatment at other Mine catchments was developed based on the
results from C11, C2, and E21+PKC." Although sections 5.1.1 and
5.1.2 and 5.1.3 describe the consideration of AEMP limits and flows,
DDMI has not provided rationale for how these three catchments
were selected as being representative of the 18 catchments on site.
It appears this may be described in Golder 2019b, which was not
provided as part of the submission.
Recommendation Please describe how DDMI selected catchments
C11, C2, and E21+PKC to be representative of all catchments on site.

benchmarks the water could not be successfully
treated assuming the success criteria is water
below benchmarks. 2) Only catchments C11, C2
and E21+PKC were evaluated in detail. These
catchments were considered as representing the
best, moderate, and worst case catchments for a
passive system.
Jan 31: If the North Inlet sediment was dredged a
separate evaluation would need to be completed
to identify the best option to manage the
hydrocarbon contaminated sediment. The
current preferred approach is to allow the
sediments to remain in the North Inlet and allow
natural degradation. Surface storage and
treatment of dredged sediment would be a
significant endevour bringing along it's own set of
risk and impacts.
Jan 31: These were selected and catagorized as
representative catchments that have the
potential for passive treatment to be successful:
1) best case, 2) average case, and 3) worst case.
This was based on a relative evaluation of flow,
chemistry and potential treatment area upstream
of LDG. Best case catchments are predicted to
have lower concentrations of various parameters
of interest, lower flow and right sized
downstream areas for treatment system
installation. Worst case cathments are predicted
to have higher concentrations of various
parameters of interest including those that
cannot be passively treated, higher flows and
undersized downstream areas.

14 Appendix X-14:
Selection of
Components of
Treatment Train

Comment Section 4.2 states that the technologies retained in the
screening can be combined into a single treatment train to address a
majority of the parameters of interest common to all three sites.
Appendix A provides a screening matrix for selected technologies.
Although this table describes the general advantages and
disadvantages of each technology, it is unclear how DDMI considered
(e.g., consideration of native species available for wetland) and
selected the treatment train components in consideration of the
identified watersheds.
Recommendation Describe how the selected components were
selected for the Diavik site, including rationale for the order of
components in the selected treatment train.

Jan 31: The components of the passive treatment
train were selected in the order described in the
report for the following reasons: The Influent
Storage Pond was selected as the first treatment
process to equalize the highly variable and
seasonal flow rates into the system, as well as
accumulate readily settleable particulate matter.
Putting this treatment process first allows for a
more regulated, steady flow through the rest of
the system which improves performance of the
subsequent treatment processes. Removing
readily settleable particulate matter also reduces
clogging issues in the Biochemical Reactor, which
directly follows the Influent Storage Pond. The
Biochemical Reactor was placed second in the
treatment train because it is a relatively high
efficiency passive process for bulk removal of
nitrate, sulphate, and many metals from the
water. A biochemical reactor relies on anaerobic
respiration for the reduction of nitrate and
sulfate from the influent water. The nitrate is
denitrified, and residual nitrogen is converted
into nitrogen gas, while sulfate reduction
converts the sulphate into sulphide. Some of the
sulphide precipitates out with dissolved metals
found in the water, while excess sulphide leaves
the biochemical reactor. A Sulphide Polishing Cell
follows the biochemical reactor, which maintains
anaerobic conditions and sequesters the sulphide
before the water enters the Constructed Wetland
where it could be re-oxidized back to sulphate.
The Constructed Wetland is placed last in the
treatment train to re-oxygenate the water after
the anaerobic Biochemical Reactor and Sulfide

15 Appendix X-14:
Sizing
Assumptions

Polishing Cell. Excess organics and nutrients are
also removed through the wetland. Additional
sulfate, nitrate, and metals removal also occurs in
the Constructed Wetland. Technology selection
and treatment train development was
predominantly focused on addressing a majority
of the parameters of interest and ability to
operate in a challenging, high latitude climate. It
is recognized that there is an objective to utilize
native species, particularly for the wetlands, and
consideration was given to ensuring transplant of
existing mature plants, planting nursery plants of
native species, and hydroseeding of native plant
species for the wetland. A detailed plan related to
this, including plant maturation and timing with
mine closure, would be developed and advanced
during field trials and ensuing detailed design of
full-scale systems.
Comment Section 5.1 describes that while the same sequence of unit Jan 31: The sizes of each treatment process were
processes would be used at each catchment, the physical size of each based on reducing predicted contaminant
unit process would need to be adjusted based on water quality and concentrations to Aquatic Effects Monitoring
estimated flows in the catchment. Section 5.1 states that the two
Program (AEMP) Benchmarks, as shown in Table
1 of Appendix X-14, and predicted flow rates in
determining factors used to screen the feasibility of passive
treatment at each location were: (1) The anticipated treatment
each catchment, as shown in Table 2 of Appendix
performance (ability to meet AEMP levels) which is based on
X-14. The high latitude climate of the site was
parameter loading (combination of water quality and flow rate at the also considered, and larger footprints were
catchment).; and (2) The ability to physically fit passive treatment
required to compensate for less efficient
components within the catchment (influenced by the size of the
biological activity and related contaminant
components required, the space available, and the topography
removal at lower temperatures. All targeted
present). Sections 5.1.1.2, 5.1.2.2, and 5.1.3.2 provide preliminary
output concentrations for parameters of concern
sizing for each component of each representative watershed,
that are considered to be reasonably removed in
however, no details are provided for how the preliminary sizing was the passive treatment systems are included in
determined, so it's not possible to independently evaluate if
Table 1. The AEMP Benchmarks, as shown in
treatment may be practicable. It is noted that the target water
Table 1, were used as end-of-pipe water quality

quality and predicted influent water quality for each representative
watershed is shown in Table 1. However, it is unclear whether these
values were considered output target values or whether a mixing
zone was considered in its evaluation of passive treatment.
Recommendation Can DDMI provide additional detail regarding how
the preliminary sizings provided were calculated, including
confirmation of whether all targeted output concentrations are
found in Table 1.

16 Appendix X-14:
Technology
Screening

targets for sizing unit processes in the passive
treatment trains. No dilution factor was applied
to account for a mixing zone. It is recognized that,
should mixing zones be deemed appropriate, a
corresponding increase in end of pipe treatment
target could result in a reduction in the requisite
size of the treatment unit processes. DDMI made
the determination to not apply a mixing zone at
this stage due to uncertainties related to ultimate
location of treatment system discharge, and to
maintain a level of conservatism.
Comment Section 4 of Appendix X-14 describes an initial screening of Jan 31: The scope of the analysis represented in
the potentially applicable unit process technologies. Table 3 provides Appendix X-14 included passive treatment only,
a summary of the technologies that were considered and indicates if as active treatment processes were considered
the technology was selected for use and why. It is noted that the
under a separate cover. There is a wide variety of
screening did not include all available passive treatment
water treatment and remediation technologies
technologies, including several that are part of the referred to
that can be considered 'passive', but many of
reference documents (e.g., ITRC and Ness et al both include in situ
them were considered inappropriate for this
treatment technologies).
application at this site for a variety of reasons,
Recommendation Please describe how the technologies included in including, but not limited to: technologies that
the technology screening provided were selected. Was a best
rely on removal mechanisms that are not
available technologies economically achievable (BATEA) study
applicable to the contaminants of concern,
completed? Does DDMI believe it would be appropriate to expand
technologies that would prove inoperable due to
this screening to include additional technologies? Please provide
climate issues such as permafrost at depths
rationale.
greater than approximately one meter and
freezing conditions for a majority of the year, and
technologies that would be unable to handle
either the projected influent or desired effluent
water quality targets. Such technologies were
eliminated prior to the targeted formal
technology screening that was included in Table 3
of Section 4. Technologies were selected for
screening based on predicted water quality (Table

17 Closure Criteria - Comment Several proposed closure criteria include 'Successful
Annual
completion of five successive annual inspections." The criteria does
Inspections
not specify whether these are post-closure inspections.
Recommendation Can DDMI clarify whether "five successive annual
inspections" refers to post-closure inspections.

18 Closure Criteria - Comment Closure Objective NI3 is "NI3. Suitable fish habitat in the
Fish Habitat
North Inlet." The criteria proposed for NI3 appear to be identical to
those proposed for NI2: "Water quality and sediment quality in the
North Inlet that is safe for aquatic life, wildlife, and people." It is
unclear how NI3-1 specifically evaluates fish habitat. This same
clarification is required for M6 and M7.
Recommendation Can DDMI clarify how NI3-1 and M7-1 specifically
evaluate fish habitat.

19 Closure Criteria - Comment Several proposed closure criteria include the option "or
Risk Assessment the result of a detailed risk assessment". It is unclear (1) how DDMI
would determine a risk assessment is required/appropriate, and (2)
the process by which DDMI is proposing the Board approve closure
criteria based on a risk assessment.
Recommendation Please describe (1) how DDMI would determine a
risk assessment is required/appropriate, and (2) the process by
which DDMI is proposing the Board approve closure criteria based on
a risk assessment, if determined required/appropriate.

1), predicted flow rates (Table 2), past project
experience, and engineering judgement.
Jan 31: The inspections commence once the
related 'activity' is complete. For example,
inspections against SW6 (ground surface
designed to drain naturally follow predevelopment drainage patterns) in relation to the
ponds would commence once a pond was
breached and the natural drainage was reestablished. This may occur at different times
during the closure period for different water
management structures.
Jan 31: Physically, the North Inlet could provide
suitable fish habitat given acceptable water
quality and sediment conditions are present. NI31 - AEMP benchmark for water quality is intended
to demonstrate that water quality conditions are
suitable for fish habitation. M7-1 is related to
maintaining water levels in LDG to ensure there is
no direct physical loss of fish habitat through the
reduction of water levels outside of natural
fluctuations.
Jan 31: DDMI believes a detailed risk assessment
should be considered if the the base criteria (e.g.
AEMP benchmarks) are deemed unachievable in
a particular circumstance. A detailed site specific
risk assessment will evaluate the actual potential
effects of values that exceed base criteria that
may be overly conservative for the specific
circumstance. If DDMI 1) expects base criteria are
unachievable; or 2) reveals through monitoring
that base criteria are not achievable, a risk
assessment aproach may be proposed. Given no

20 Closure Criteria Significant Figures

21 Closure Criteria Types

22 Closure Criteria Water Use

closure criteria have been approved, DDMI
believes it is too early to propose any risk
assessments. If neccessary, DDMI expects any risk
assessment based criteria would be submitted,
with justification, to the WLWB for review and
approval.
Comment Revision #43 was to address the Board's direction to:
Jan 31: Where applicable, numerical criteria will
"Apply a consistent approach with regards to handling/rounding
use the same number of significant figures as the
significant figures in its derivation of closure criteria." In response,
AEMP benchmarks. For criteria that are unrelated
the conformity table states calculated closure criteria (SW2) have the to AEMP benchmarks, significant digits will match
same number of significant digits as the AEMP Benchmarks they
the digits in the relevant guidelines that are the
were derived from. It is unclear what approach will be applied to
basis of the criteria (e.g. SW3-1 will match
significant digits in the Alberta dust guidelines).
closure criteria not developed from AEMP benchmarks.
Recommendation Describe the approach to significant figures which Numeric criteria where success is measured in
will be applied to criteria (i.e., not SW2) which were not developed 'greater or less than' terms are not impacted by
from AEMP benchmarks.
significant digits.
Comment CRP Version 4.1 proposes three types of closure criteria: Jan 31: Trigger criteria such as meeting AEMP
performance, trigger, and design criteria. These criteria are not
benchmarks in situation X are base criteria that
explicitly categorized, however are often implied. In the case of
have been proposed in the absense of a risk
Measurement (or Trigger) Criteria, DDMI describes these criteria to assessment. While meeting these criteria would
trigger further evaluation or investigation and states that on there
demonstrate success against the objective, not
own, they do not provide sufficient information to characterize the meeting these criteria does not neccessarily
success or failure of closure. It is unclear which specific criteria are
demonstrate failure against an objective. There
proposed to evaluate success and which to trigger further
are circumstances were AEMP benchmarks may
investigation.
be a higher measure of success that what is
Recommendation Can DDMI clarify which closure criteria are
neccessary to protect the environment.
considered trigger criteria.
Comment Closure criteria NI-5 and M2-5 are to evaluate potential
Jan 31: DDMI notes the references to NI-5 and
effects on Water Uses. It is unclear how DDMI determined that the M2-5 appear to be in error, however recognizing
proposed criteria specifically evaluate Water Use.
this recommendation is related to the evaluation
Recommendation Please provide rationale for how proposed criteria of water use please consider the following
(NI-5 and M2-5) specifically evaluate Water Use.
response. Proposed criteria do not demonstrate
water use, rather they demonstrate the suitability

23 Closure Criteria
P2-4

Comment Criteria P2-4 for the physical stability objective is "Five
successive annual inspections of the PK cover by a professional
engineer where for the PK with water cover: Pond overlaps with
rockfill cover by minimum 2.0 m at the time of inspection (spring or
summer)." It is understood that this criterion measures whether the
pond is covering the unconsolidated PK. The pond may be at its
largest during spring freshet, and is likely to be smaller by the end of
the summer. An inspection when the pond is smaller could be a
better indicator of whether there the pond can be relied on to cover
to unconsolidated PK.
Recommendation Provide DDMI's views on whether this criteria
could be changed to say "end of summer" or "during the drier part of
the summer" instead of "spring or summer".

24 Closure Criteria
SW2

Comment Staff had difficulty following the approach used to set
closure criteria for SW-2. The equations footnoted in Table 2, when

of water for use. Water that meets AEMP
Benchmarks is safe for people, wildlife and
aquatic life. At this time, there is no evidence or
indication that water meeting safe limits for
people, wildlife aquatic life would be unsuitable
for use. DDMI notes that there is an important
distinction between suitability and choice when it
comes to the use of water. Demonstration of
suitability does not demonstrate water will be
chosen for use and likewise choice does not imply
suitability.
Jan 31: Appendix VI identifies the proposed
monitoring and reporting during the post-closure
period. The intent is for the Engineer of Record to
carry out an inspection during the summer which
will coincide with inspections of other closed
facilities. Due to the broad range of criteria that
will be assed during each visit and the logistical
challenges associated with planning a site visit, a
flexible schedule is recommended. DDMI does
not believe scheduling separate inspections to
match potential worst case conditions for each
criteria is reasonable and worst case timing may
also change year-to-year based on climatic
conditions. Observing a single worst case
moment in time where the pond may not overlap
the rockfill by 2.0 m does not conclude that the
area is not safe for people and wildlife. The
closure objective is to limit the risk of a failure
that could impact safety and the results from an
inspection in the spring or summer sufficiently
rationalizes this risk.
Jan 31: 1) The criteria calculation steps are listed
in the footnotes below Table 2. Staff are correct

solved, simply show that closure criteria are equal to predicted
that closure criteria = maximum predicted runoff
runoff concentrations, unless those are lower than acute toxicity. For concentration for many parameters. Effectively,
many parameters, the equation closure criteria = maximum
the final SW2-1 criteria are equivelant to the
predicted runoff concentration is true (e.g., TDS at 2,285 mg/L and highest constituent specific predicted runoff
silver at .0021 mg/L). However, several parameters have closure
water quality from all catchment basins. That is,
criteria that do not equal runoff concentrations (or acute toxicity
the highest basin specific concentrations are
values) and it is not clear why. Since no background concentrations applied to all catchments. This simplification is
were provided, staff could not determine whether these may explain considered neccessary to create a more practical
why some parameters do not equal runoff predictions. There is also and reasonable list of enforceable SW2-1 criteria
additional explanation in Appendix 2 of DDMI's response to staff's
(27 criteria) rather than have 18 basin specific
conformity check, which appears to describe a different approach
sets of SW2-1 criteria (202 criteria). Note the
than the equations footnoted in Table 2.
calculation process includes a correction to
Recommendation 1. Can DDMI provide a more thorough description, remove the influence of background
with rationale, for how the closure criteria in Table 2 of Appendix V concentrations and AEMP benchmarks in Lac de
were developed? 2. Can DDMI provide Table 2 in EXCEL version to
Gras which is why parameters with runoff
enable a better understanding of how DDMI determined closure
predictions below AEMP Benchmarks default to a
criteria for SW-2? 3. If background concentrations were used for any SW2-1 value roughly double the AEMP
closure criteria, can DDMI provide these concentrations?
benchmark once corrected for background levels.
At this stage in criteria development we believe
this is appropriate given the purpose of SW2-1
criteria are to limit runoff such that it does not
cause adverse effects on aquatic life or water
uses in LDG and these limits fulfill that purpose.
For completeness during this initial SW2-1 criteria
development DDMI included all constituents with
AEMP benchmarks. Based on current model
predictions, 13/27 (48%) constituents are not
elevated relative to background or benchmark
levels in any closure catchment basin. To further
streamline the development of reasonable and
practical SW2-1 criteria, DDMI recommends that
the next iteration of SW2-1 criteria be reduced to
remove these non-limiting parameters. In effect,
removal would apply to all Table 2 constituents

with an 'Applied Dilution Factor' of "1". If a new
AEMP benchmark is created, this parameter can
be screened against model predictions to
determine if it should be added to the SW2-1
criteria. Removal of these non-limiting
parameters would result in an interim SW2-1
criteria list covering 14 contituents of potential
concern at closure which is more reasonable and
comparable to EQC applied during Operations.
For recommended next steps on criteria
development please also see EMAB 12. It is also
important to recognize that the mixing zones
presented in DDMI's 8 May 2020 "Rationale for
Proposed Runoff Mixing Zones during Closure"
and discussed in detail within Appendix A of this
submission show the largest catchment specific
mixing zone needed to meet all AEMP
Benchmarks, or the mixing zone that applies to
the limiting SW2-1 constituent in that specific
catchment (based on the constituent with the
highest dilution factor for that basin in Table 3).
Mixing zones could be shown for every
parameter with an AEMP Benchmark but this
simplification is once again neccessary to create a
useful representation of the mixing zones that
can be challenged against the MVLWB/GNWT
Mixing Zone Criteria 1-13 and result in something
reasonable to monitor and enforce (i.e.
consideration of one mixing zone per catchment,
not 27 mixing zones per catchment or 202
distinct mixing zones). To be clear, the mixing
zones, as presented, are based on the basin
specific predicted runoff concentrations and are
not based on runoff concentrations equivelant to

proposed SW2-1 Runoff Discharge Closure
criteria. 2) DDMI hopes that the response to (1)
was helpful and does not suggest this excel sheet
would be useful in explaining the determination
of criteria as it applies the exact calculations
listed in the footnotes of Table 2 that Staff seem
to understand correctly. The only missing
element are background concentrations which
have been addressed in response to (3) below.
DDMI suggests it would be more
helpful/beneficial if DDMI walked interested
parties through the excel calculations or this
general discussion. 3) The background
concentrations (C_Background) were the average
observed concentration at AEMP Sites MF3-1 &
MF3-2 from the 2014 to 2016 Aquatic Effects Reevaluation Report. A table of results has been
included in Appendix B to this submission.
25 Closure Criteria Comment Closure criteria in Table 2 of Appendix V for most
Jan 31: See WLWB 24. AEMP Benchmarks are
SW2
parameters are set at the maximum predicted runoff concentration. predicted to be met outside the mixing zone
The criteria would presumably apply for all runoff at the site. This
boundaries, not at all points of discharge into
would mean, for example, that TDS could be at 2,285 mg/L in any
LDG. Also see Appendix A for a detailed
runoff. Yet, according to Table 2 of the conformity response, many explanation of the mixing zone calculations.
catchments do not have enough dilution (3.7 times) to meet AEMP
benchmarks for runoff that is at 2,285 mg/L.
Recommendation Can DDMI clarify how closure criteria were
selected to ensure that AEMP benchmarks are met at all discharge
areas.
26 Closure objective Comment DDMI has proposed a new objective (W4) for the WRSA: Jan 31: DDMI acknowledges that criteria SW2-1
W4 re active zone "Surface thermal active zone does not cause seepage/ runoff that
measures overall success based on the risk to the
exceeds SW2-1 closure criteria." Most of DDMI's objectives describe receiving environment while W4 is a potentially
what, at a high level, is trying to be achieved (e.g. areas are physically redundant upstream criterion that includes the
stable and safe for use by people and wildlife). It's not clear what
same requirement "...or seepage/runoff water
high level objective is being expressed by W4 that isn't already
quality that does not exceed SW2-1 closure

covered by objective SW2: "Surface runoff and seepage water quality
that will not cause adverse effects on aquatic life or water uses in Lac
de Gras or the Coppermine River."
Recommendation 1. At a high level, what does objective W4 achieve
that isn't already achieved by objective SW2?
27 Closure objective Comment The proposed criteria for objective W4 is "Measured
W4 re active zone ground temperatures in Type III waste rock remain below zero
degrees and modelling projections support continued thermal
performance for 100 years; or seepage/runoff water quality that
does not exceed SW2-1 closure criteria." It is staff's understanding
that the purpose of maintaining temperatures in Type III rock below
zero is to achieve the SW2 objective regarding runoff.
Recommendation 1. Comment on whether proposed criteria for W4
could instead be a criterion for SW2.

criteria". For this reason DDMI suggests W4 could
be considered for removal.

Jan 31: The W4 criteria should not be a criterion
for SW2. While related, success or failure of
Objective SW2 is not contingent on the success or
failure of W4. There are many plausible scenarios
where either W4 criteria are not achieved
without causing a broader 'downstream' adverse
effect on aquatic life or water uses in Lac de Gras
(SW2). This is because any seepage/runoff
collected within or immediately downstream of
the WRSA will undergo further overland mixing in
the catchment basin before eventual discharge to
LDG where it must meet criteria SW2-1 and SW22. The purpose of maintaining temperatures in
Type III rock below zero is to improve
seepage/runoff water quality leaving the WRSA
and subsequently improve conditions in LDG
(where SW2 applies) but SW2 is not directly
dependent on WRSA temperature. A similar
example, P3, has the overarching intent of
protecting LDG (SW2) but is not a requirement
for SW2 success. An argument could be made
that every criteria related to water could be
collapsed into a list of criterion for SW2 since this
criteria measures the ultimate goal of protecting
the health and use of LDG. A comparible example
during Operations would be to assert that EQC at
1645-18/18B (the authorized discharge) would
include the current EQC but also have a criterion
that all upstream SNP stations that flow into

1645-18/18B meet EQC. While this would
indicate likely success of discharge EQC it is not a
requirement.
28 Closure
Comment Appendix VI clearly identifies that monitoring of collection Jan 31: The closure criteria SW2 will apply to the
Objectives ponds, surface runoff, seepage, and groundwater will continue
waters in each drainage and success will need to
Collection Ponds through closure. In addition, Section 3.1.4.2 describes that DDMI will be demonstrated before they are reconnected to
compare runoff and water quality against closure criteria, prior to
LDG.
reconnecting closure drainage systems (e.g., surface runoff,
collection ponds, dikes, and NI) to Lac de Gras. It is unclear whether
the current closure objectives and criteria encompass the water
quality of collection ponds and groundwater.
Recommendation Describe whether/how the current closure
objective encompass the water quality of collection ponds and
groundwater. If not, please describe whether a revision to
encompass collection ponds and groundwater would be appropriate,
with rationale.
29 Closure
Comment In its December 17, 2018 Reasons for Decision the Board Jan 31: DDMI is not aware of any East Island lakes
Objectives - East identified that island lakes were not encompassed by the closure
that will be impacted by post-closure drainage.
Island Lakes
criteria in CRP Version 4. It is not clear whether this would be best
The current drainage control and collection
addressed by a revision to SW1 or by the addition of a separate
network will be breached post-closure such that
objective for the protection of aquatic life in East Island lakes. In
these drainage areas flow into LDG using the preresponse, DDMI stated that "expected post-closure surface
development overland drainage pathways and
runoff/seepage water quality would not meet AEMP benchmarks
generally runoff will not remain entrapped on the
and that a mixing zone was necessary. DDMI explained the additional island.
predictive modelling that was being done to provide this evidence
(see Appendix X-10). DDMI expects all Parties including the GNWT
will review the evidence provided in CRP V4-1 and provide their
recommendations." Appendix X-10 evaluates seepage water quality
however does not appear to evaluate water quality within inland
lakes. DDMI has not proposed changes to the closure objectives to
incorporate the East Island inland lakes and it does not appear that
monitoring of these lakes closure or post-closure is proposed in
Appendix VI.
Recommendation Describe how the closure objectives proposed

address the protection of aquatic life in East Island lakes. Clarify
whether proposed monitoring will evaluate conditions in East Island
inland lakes.
30 Closure
Comment Engagement Requirement #5 of the Board's December 17,
Objectives 2018 Reasons for Decision required DDMI to Engage with parties on
Vegetation
closure objective SW5 and consider revising closure objective SW5
and its associated closure criteria in light of engagement.
Engagement was identified in Appendix IX and no changes to SW5
"Revegetation applied to priority areas", were proposed. The CRP
states DDMI's primary goals in relation to re-vegetation are to
"increase vegetation growth as compared with natural recovery
processes, maximize vegetation cover in re-vegetated areas and
promote soil development and sustainable vegetation growth". SW5
evaluates whether the re-vegetation activities are completed
however it remains unclear how the success of revegetation
activities will be evaluated by SW5 or another closure objective.
Recommendation Clarify how the success of revegetation activities
will be evaluated through closure objectives/criteria.
31 Closure Planning - Comment Part F, Condition 4 requires the following: "At least fortyDesign drawings five (45) days prior to the start of Construction of any Dams, dikes, or
structures intended to contain, withhold, divert or retain water or
Wastes, the Licensee shall submit to the Board for approval, design
drawings stamped by a Geotechnical Engineer." The Board has
already approved design drawings for the WRSA cover (February 9,
2018).
Recommendation In DDMI's view, which dams, dikes, or structures
will require submission of stamped design drawings for Board
approval, and when does DDMI intend to submit these drawings for
approval?

Jan 31: The specific details that will identify the
success of SW5-1 and SW5-2 will be included for
consideration by the WLWB within the Closure
Reclamation Design Report which will be
submitted with the CRPPR in March/April 2021.

Jan 31: DDMI expects the PKCF Closure Design,
anticipated for submission with the CRPPR in
March/April 2021, will advance progrssive
reclamation plans for the PKCF with an anicipated
start in 2022 (with approval of PKMW). 45 days
prior to the start of any construction DDMI would
provide stamped drawings for Board approval
(per Licence Part F, Item 4). WRSA-South Country
Rock Pile Closure Design will also include stamped
drawings however this submission is not
anticipated until after the end of A21 Operations
once the final configuration of the pile can be
confirmed. No other post-closure structures are
anticipated to contain, withhold, divert or retain
water or wastes.

32 Closure Planning - Comment The Closure Guidelines state that a final CRP "provides
Final CRP
detailed descriptions of the proposed reclamation activities for the
mining operation and must be approved before permanent closure
takes place or immediately after unplanned closure". DDMI has
stated that a final CRP will be submitted in 2022 prior to closure in
2025. Part K, Condition 7 requires the Licensee submit a Final Closure
and Reclamation Plan to the Board for approval three (3) years prior
to the expiry date of this Licence or a minimum of twenty-four (24)
months prior to the end of commercial operations, whichever occurs
first. The Licence is set to expire October 18, 2023.
Recommendation (1) Describe how DDMI's planned submission
timing meets the requirements of Part K, Condition 7. and (2)
Describe the timelines (e.g., how far in advance of closure) by which
DDMI requires certainty regarding its final closure plan?

Jan 31: In June 2018, DDMI initiated the PKMW
Water Licence Amendment. The Amendment also
included various administrative updates to the
Water Licence of which included an extension to
the Licence expiry from October 18, 2023 to
October 18, 2025 and then most recently
adjusted to December 31, 2025. DDMI received
general support with no objections from parties
on this topic. If accepted the new expiry date will
be December 31, 2025 (aligned with the end of
Operations) and therefore the Final Closure and
Reclamation Plan would be submitted no later
than December 31, 2022. The current state of
administrative limbo was not anticipated given
the Water Licence Amendment commenced over
2.5 years ago.
33 Contingencies
Comment DDMI was directed to "For each reclamation activity,
Jan 31: The preferred contingency cannot be
identify the preferred contingency and significantly increase the level identified with certainty until conditions are
of detail for this contingency. Ensure all uncertainties associated with observed post-closure and the factor(s) impacting
the preferred contingency are addressed." Section 5.2.4.9 states
the ability to meet criteria are identified.
"The preferred contingency will depend on the observed conditions
at the time." and section 5.2.5.5 states "no preferred contingency
proposed." It is unclear when additional details on these
contingencies will be provided.
Recommendation Provide rationale for why these additional detail
was not provided for these contingencies and describe when an
increased the level of detail will be available for the preferred
contingency.
34 Dyke Breaching - Comment Appendix VI section 3.2 describe closure and post-closure Jan 31: DDMI must notify the WLWB 6-months
Monitoring
monitoring associated with the open pits and dykes. It does not
prior completing in-lake construction. DDMI
appear this section addresses monitoring during the breaching of the expects that breaching the dikes would be
dykes.
considered in-lake work (removing material from
Recommendation Can DDMI describe when closure monitoring
the lake). When DDMI notifies the WLWB of this
associated with breaching of the dyke would be proposed.
work a monitoring and management program will

35 Fences

36 Landfill Capacity

37 Mixing Zone

be identified. DDMI expects this effort will be
similar to previously approved in-lake programs
such as that required for the A21 causeway
expansion. Since the breaches will be short-term
one-time events with a rapid dissipation of
effects, DDMI does not believe this needs to be
included in the overaching closure and postclosure monitoring plan.
Comment The CRP describes would be blocked with boulder fences Jan 31: Open Pit access will be controlled by
and/or berms in the case of temporary closure, however fences
flooding to the level of LDG (i.e. it will not longer
appear to no longer be proposed for permanent closure of open pits, be an open pit, rather a lake). UG access will be
underground, or tailing (as reflected in the RECLAIM estimate
controlled by securely sealing the access portals
provided). It is unclear the rationale for this change. It is noted that and vent raises to prevent passage by people or
wildlife. The Annual CRP Progress Report to be
the community engagement outlined in Appendix IX-3 includes a
commitment to set up a fence around PKC.
submitted in March/April 2021 will provide
Recommendation Describe the proposed approach to control access additional information regarding this
to underground and open pits with the removal of fences and
recommendation.
describe how DDMI considered its 2009 commitment in
consideration of the proposed change (Appendix IX-3).
Comment Section 5.2.8.6 identifies the potential for insufficient on- Jan 31: By the time the FCRP is submitted DDMI
site landfill capacity to be an uncertainty. Section 5.2.8.9 identifies
expects to have an accurate estimate of
contingencies to develop additional on-site inert building waste
remaining landfill capacity and a sufficient
disposal areas and states DDMI's preference to advance both plans estimate of remaining material to landfilled
for additional on-site inert building waste disposal.
(primarily related to infrastructure demolition
Recommendation Describe the timelines by which DDMI would
and processing) so as to inform the need for
understand whether these contingencies are required (e.g., with
contingency storage with reasonable certainty.
submission of final CRP).
DDMI will not be certain that the on-site landfill
capacity is sufficient until demolition is in
progress and there is monitoring data available to
confirm processed and compacted volume
estimates.
Comment The MVLWB Guidelines for Effluent Mixing Zones say that Jan 31: Please see Appendix A.
"For lakes - regulated mixing zones should have a maximum radius of

38 Monitoring Open Pits - Prebreach sampling

39 Monitoring Trigger for
new/removal of
SNP stations

100 m or 25% of the width of the lake (whichever is smaller)". DDMI
has proposed mixing zones up to up to 1.8 km (per Table 1 of
Appendix 2 in DDMI's response to staff's conformity check).
Recommendation Please provide a rationale for why DDMI has
concluded that a mixing zone approximately 20 times the maximum
distance stipulated in the Guidelines is acceptable.
Comment Appendix VI (pg. 33) describes that sampling conducted
immediately prior to breaching the dikes would be done in
accordance with that proposed in Attachment 2 "or as approved by
inspector." Attachment 2 is a draft SNP; DDMI clarified in its
conformity response that it is not specifically an SNP update at this
time. Given that the Licence requires the SNP to be
Recommendation Given that the Licence requires the Licensee to
comply with the SNP annexed to the Licence, clarify how DDMI
proposes sampling would be approved by the inspector, including
how/whether the Board would be involved in this process.

Jan 31: Surveillance Network Program (SNP)
Station 1645-88 (Proposed) in the PKMW Water
Licence Amendment describes a proposed
sampling process for flooded open pits prior to
breaching. This process was built upon the
previously WLWB approved sampling process for
the post-construction diked open pits prior to
dewatering directly into LDG. In that process the
exact sample locations were approved by the
Inspector and did not undergo a Public Review
and Board approval. The broader criteria that
define the selection requirements (text within
SNP) underwent a normal Board process. DDMI
believes Inspector approval of exact final sample
locations is appropriate in circumstances were
the locations will not be proposed until as-built
conditions can be evaluated during a short field
season. Adding a Board review to the short open
water season available to identify locations prior
to sampling could significantly delay the project
(potentially until the subsequent year).
Comment The sampling stations proposed for the closure and post- Jan 31: 1) Spread out evenly over a single day, 50
closure SNP are summarized in Table 3-5 and Figure 3-2. The
m3/day is roughly 0.58 L/second. Based on site
proposed SNP locations will be adaptively modified based on closure experience, we expect this is approximitely the
and post- closure monitoring results. For instance, if post-closure
lowest reasonable amount of flow that can be
monitoring identifies seepage or runoff discharging to Lac de Gras at observed flowing in diffuse natural drainages.
a rate of greater than 50 m3/day that is not currently monitored by DDMI notes the estimated runoff in all modelled
an SNP, a new station will be proposed. Conversely, if monitoring of catchments is significantly higher than this value

a current SNP station establishes that flow is continually less than 50
m3/day for two consecutive monitoring years, the SNP station will
become inactive
Recommendation Please (1) provide rationale for the proposed
trigger of 50 m3/day requiring the addition/removal of an SNP
location including whether DDMI considered seepage quality was
considered (i.e., in addition to quantity) in the proposed SNP; and (2)
clarify whether the 50m3/day trigger refers to any discrete daily
discharge rate or a calculated average.

at all times of the year. Water quality is not
considered as a secondary trigger. The approach
of using quantity and not quality as a trigger is
aligned with operational monitoring, where for
example we would not stop monitoring discharge
just because it was demonstrated to be
consistently below EQC. 2) The 50 m3/day
discharge rate would be estimated based on grab
measurements during periods of site monitoring
applied to a 24 hour period. To establish that flow
is "continually less than 50 m3/day" all
measurements would need to be in this catagory
for two consecutive years.
40 North Inlet - NI-5 Comment Closure objective NI-5: Water and sediment quality in the Jan 31: NI5 is related to sediment quality (not
North Inlet that will not cause adverse effects on aquatic life or
water) inside the North Inlet impacting LDG
water uses in Lac de Gras or the Coppermine River. However the
and/or the Coppermine River in the downstream
proposed criteria only relates to water quality (NI5-1). It is unclear
environment. The effects pathway would be for
how NI5-1 will evaluate whether sediment quality in the North Inlet North Inlet sediment to release pore water or
will cause adverse effects on aquatic life or water uses in Lac de Gras solids that exit the Inlet. If the sediment meets
or the Coppermine River (NI5).
AEMP benchmarks the potential release of pore
Recommendation Describe how the proposed criteria for NI5 will
water or solids into the downstream environment
evaluate sediment quality. Clarify whether changes to the objective should also meet benchmarks.
and/or criteria would be required to address this discrepancy.
41 Open Pits Comment Closure objective M5 (Physically stable pit walls and
Jan 31: M5-3 and M5-4 would be monitored in
Closure Criteria shorelines to limit risk of a failure impacting people, aquatic life or
tandem with the five successive inspections to
wildlife.) Criteria M5-3 and M5-4 appear to be trigger criteria - where address M5-2. Note that criteria M5-3 and M5-4
a lack of activation of trigger criteria over a nominal duration of time should be considered in the broader context of
is identified to demonstrate stability. It is unclear the duration by
Objective M5 - or related to potential impacts
which these criteria will be evaluated.
from a physical failure (rock fall). Objective M2
Recommendation Please clarify the duration by which criteria M5-3 and the related criteria address water quality in
and M5-4 will be evaluated. Can DDMI clarify whether a duration
the pit lakes.
is/will be provided for all trigger criteria, with rationale.

42 Ore Storage

43 Performance
Assessment
Report

Comment DDMI indicates in interim CRP Version 4.1 (and Version 4) Jan 31: The only foreseeable ore stockpile that
that all ore will be processed before the end of operations, which is will exist for the remainder of Operations will be
consistent with the approved WRMP Version 10. However, this may in place at A21. This ore stockpile is expected to
not address the scenario where unanticipated early closure occurs. In range between 50-120 kt. It would take 1-2
its July 16, 2019 decision on WRMP Version 9, the Board required
weeks to process this tonnage of ore and DDMI
DDMI to "include the cost associated with removal of stockpiled ore reiterates that there is no reasonably foreseeable
in the security deposit that will be submitted with ICRP Version 4.1." circumstance where this diamondiferous material
For this requirement, DDMI indicated in the conformance table that would be left unprocessed.
"Ore stockpiling will not under any foreseeable circumstance persist
beyond the operational phase of mining because it will contain
diamonds. All stockpiled ore will be processed before the plant
operations end."
Recommendation 1. To understand the scale of temporary ore
storage, what is the maximum amount of ore stored on-site at any
time? 2. What is the average amount of ore stored on-site at any
time?
Comment The Closure Guidelines state that the general purpose of Jan 31: DDMI intends to submit semi-regular
the performance assessment report is to provide a detailed
(aligned with monitoring years) interim
comparison of conditions at the site against the appropriate closure performance assessment reports to support
objectives and closure criteria. The Guidelines describe that a
requests for progressive reduction of security. An
"proponent should prepare a performance assessment report after appropriate security holdback will remain until
the final reclamation completion report has been submitted and
the final preformance assessment report is
after a time period needed to assess the performance of the
submitted and it is determined that all Closure
reclamation. A performance assessment should be completed when Objectives and Closure Criteria have been met.
it is anticipated that environmental conditions demonstrate that
DDMI intends to continue to complete
certain closure objectives will be achieved, such as closure objectives progressive reclamation whenever it is
requiring short term monitoring (e.g., five years) and those related to reasonably practical and to incentivize this DDMI
general site stability and construction-related issues." In addition,
expects that the closure security will decrease
Part K, Condition 6 of Licence W2015L2-0001 requires the
with this effort.
submission of a Performance Assessment Report "Once the Licensee
has determined that Closure Objectives and Closure Criteria have
been met." However, Appendix VI section 3.7 proposes that PARs be
submitted annually.

Recommendation Can DDMI provide rationale for the submission of
an annual Performance Assessment Report.
44 PK Cryoscopic and Comment The study described in Appendix X-21 regarding cryoscopic Jan 31: The cryoscopic and freezing properties of
freezing
and freezing properties of PK concluded that freezing of PK occurs at PK that were evaluated in this study (e.g. the
properties study -7 degrees C, and that coarse PK had higher than expected unfrozen conclusion that there can be a water film around
water contents, and recommended additional testing. The research tailings particles up to temperatures of -8°C) will
is not identified in the research plans in Appendix VIII of the interim be used to inform the final PKCF Closure Design
CRP, and it's not clear what the objectives of the research and the
Report that will be submitted with the CRPPR in
implications of the results are.
March/April 2021. This information has not
Recommendation 1. Discuss the objectives of the study described in negatively impacted the design process and we
Appendix X-21. 2. Discuss the implications of the findings (freezing at do not have plans for additional testing at this
-7 and higher than expected unfrozen water contents) on DDMI's
time.
closure plan for the PKCF. 3. Does DDMI have plans for additional
testing?
45 PKC Dry vs Wet Comment In its December 17, 2018 decision, the Board noted that Jan 31: The PKCF Closure Design decision to
Cover - water
"Research to date shows that water quality with a dry cover is likely select a wet or dry cover system will be assessed
quality
worse than with a wet cover".
holistically using all available information
Recommendation Will an assessment of the difference in water
including potential impacts to downstream water
quality between a wet and dry cover system be a part of DDMI's
quality and mixing zones in LDG. The PKCF
determination of whether the company prefers a wet or dry cover? Closure Design Report will be submitted with the
Does DDMI intend to compare water quality of a wet vs a dry cover? CRPPR in March/April 2021.
46 PKC engagement Comment DDMI indicates that engagement, which includes the
Jan 31: DDMI has discussed the closure of the
integration of TK, is envisaged for options and closure criteria for
PKCF with the TK Panel in previous sessions and
wildlife." It's not clear whether this engagement will be incorporated with Communities during past routine
into DDMI's decision on a wet vs dry cover, and when the
engagements. This information is being
engagement will happen.
incorporated into our assessment and decision on
Recommendation 1. Please clarify whether the engagement will
a wet or dry cover.
inform DDMI's decision on a wet vs dry cover. 2. Regardless of
whether the answer to Question 1 is yes or no, please describe when
the engagement will begin and when it needs to be completed.
47 PKC Facility Comment In its December 17, 2018 decision, the Board required
Jan 31: The effect of pond size on water quality
Effects of Pond
DDMI to "Assess the effects of pond size on water quality or discuss will be a component of the holistic assessment
how and when DDMI will perform this task. Include in the
that will inform our decision on the preffered

Size on Water
Quality

Reclamation Research Plan if appropriate." DDMI's conformance
closure option for the PKCF. The PKCF Closure
table directs the reader to Section 5.2.6.6, where this issue is
Design Report will be submitted with the CRPPR
identified as an uncertainty but not as a research task. In its response in March/April 2021.
to staff's conformity check, DDMI also indicated that "DDMI's
preferred closure design option (wet- or dry-cover) needs to be
confirmed before effects of pond size on water quality can be
assessed, and this options analysis (wet- or dry-cover) is ongoing as
part of closure design planning. Section 5.2.6.6 and Figure 5-15
describes the process and timeline for advancing the closure
engineering design for the PKC." These two references do not include
information about when and how DDMI will assess the effects of
pond size on water quality.
Recommendation When and how will DDMI assess the effects of
pond size on water quality?
48 PKC Facility Cover Comment DDMI's 2013 design for closure of the PKC Facility
Jan 31: DDMI confirms that the current plan is to
Material
indicates that "Type I (non potentially acid generating) waste rock or use A21 rock to cover the PKCF. The PKCF Closure
rockfill material" will be used for the cover (Appendix X-5). The water Design Report that will be submitted with the
quality predictions in Appendix X-10 are based on the use of A21
CRPPR in March/April 2021.
waste rock (as opposed to Type I rock from the A418 and A154
developments, which results in worse water quality) for the PKC
Facility cover.
Recommendation Please confirm that DDMI plans to use A21 waste
rock to cover the PKC Facility.
49 PKC Facility cover Comment DDMI has proposed a 1 meter rock cover on the PKC
Jan 31: 1) As stated, the intent of the PKCF cover
thickness
Facility, in comparison to the 2 meter rock cover in interim CRP
is to provide wind and water erosion protection
Version 4.0. This represents a substantial decrease to the security
to the underlying PK, and to ensure a stable
estimate. The 2013 closure design concept (Appendix X-5) explains shoreline for wildlife. The cover was initally
that the goal of the cover is "wind and water erosion protection to proposed as a 2m thick layer because that was
the underlying PK, and to ensure a stable shoreline for wildlife."
the estimated outcome from spreading a run of
Water quality considerations are not identified in the design
mine rock cover over the facility. Operational
document. In Appendix X-10 (water quality predictions), Golder
experience, particularly related to progressive
notes that the PKC catchment is one of three catchments for which reclamation of the WRSA-NCRP, has identified
the maximum concentrations are predicted. Golder states that "The that a run of mine cover can be practically placed
PKC Facility loading inputs are often higher than those for Type I and as a 1m thick layer. Given the cover is only there

A21 material. Approximately one-quarter to a third of constituents
loading rates are at least one order of magnitude higher in the fine
and coarse processed kimberlite than Type I or A21 material.
Although there is a cover of A21 material on the PKC Facility, it does
not comprise the entire depth of the assumed active layer. The
remaining active layer depth is assumed to be fine and coarse PK
that provides additional mass loadings and causes some of the
exceedances summarized above". Many parameters are predicted to
exceed CCME and effects benchmarks in the PKC and E21 (which
receives PKC runoff/seepage) catchment areas.
Recommendation 1. Please explain if and how DDMI considered
water quality issues in its determination that 1 metre PKC Facility
cover is enough. 2. Discuss the merits of a thicker PKC Facility cover,
in order to improve post-closure water quality.
50 PKC Facility: Q1 Comment DDMI plans to submit a "determination" to the Board on
2021 Submission whether it proposes to stick to the currently approved closure
on Wet vs Dry
concept (wet-cover) or change to a dry cover concept by the first
Cover
quarter of 2021. The nature of DDMI's planned submission is not
clear.
Recommendation 1. Does DDMI intend to submit for approval a
component-specific update to the interim CRP for the PKC Facility,
similar to the WRSA interim CRP? 2. If yes, will DDMI have finished all
related engagement and research, including traditional knowledge
research before making this submission? 3. If no, what does DDMI
intent to submit, and will DDMI be seeking Board approval of the
submission?

to provide a physical barrier, this thickness
variation has no impact on the preformance. In
fact, the cover could be much thinner (e.g.
crushed gravel product 20cm thick) and fulfil the
same purpose. 2) Details on the PKCF cover
including rathionale for the selected thickness
will be provided within the PKCF Closure Design
Report in 2021. DDMI does not anticipate small
changes in the cover thickness (e.g. 2m to 1m)
will significantly change post-closure water
quality or mixing zones in LDG.

Jan 31: Please also see response to GNWT 4. In
general DDMI does not intend to prepare
component specific closure "plans" but will
submit updated or new component specific
designs (currently those within Appendix X of the
CRP) and as appropriate design drawings and
QA/QC manuals (in the case where a structure is
intended to contain, withhold, divert or retain
waste). This will be the case for the PKCF and this
design will reflect the outcome of relevant
engagements and studies. WRSA-NCRP
progressive reclamation was approved on the
basis of an advanced interim CRP, design
drawings and a QA/QC manual. DDMI expects
CRP V4.1 is an appropriate interim CRP to support
progressive reclamation of the PKCF. The first
step of progressive reclamation activities for the
PKCF is placement of the rock cover on the fine
PK beaches nearest the dams. Development of a
new component specific CRP to support this type

51 PKC research plan Comment DDMI has identified several means of resolving
uncertainties with the PKC closure plan that appear to be
reclamation research (e.g., field trials for constructability on FPK,
community input on issues related to wildlife, characterization and
delineation of EFPK, etc.) However, these are not identified in a
research plan. DDMI explained that these are engineering analysis
design tasks. However, some of the uncertainties do not appear to
be resolvable with engineering tasks (e.g., community input on
wildlife). Further, the Board's CRP Guidelines define the term
reclamation research as "literature reviews, laboratory or pilot-scale
tests, engineering studies, and other methods of resolving
uncertainties. Proponents conduct reclamation research to answer
questions pertaining to environmental risks; the design of
reclamation research plans aims to provide data and information
which will reduce uncertainties for closure options, selected closure
activities, and/or closure criteria."
Recommendation 1. Please explain why DDMI's planned efforts to
resolve uncertainties related to PKC Facility Closure Planning are not
embodied in a reclamation research plan. 2. How does DDMI intend
to resolve uncertainties related to wildlife, or other non-engineering
related uncertainties?

of progressive reclamation activity does not seem
to be necessary or helpful. All relevant and up to
date information is already in the CRP v4.1 which
is a substantial document (2700 pages). Creating
a new/separate component specific closure plan
would burden both DDMI, reviewers and likely
the Board by duplicating CRP V4.1 information
across multiple separate plans which could create
administrative challenges and general confusion
for all parties seeking to identify the most up to
date information.
Jan 31: DDMI considers most efforts to address
narrowly focussed questions or uncertainties to
be engineering analysis which is a fundemantal
step in the detailed design process and not a
research activity. As any design progresses,
various scopes of work are initiated to support
the process. These activities often materialize in
the form of field trials, additional field
characterization, modelling and analysis. These
activities are generally reactive in response to
design updates rather than proactive, therefore
they cannot reasonably be presented to the
Board in advance as part of a Reclamation
Research Plan. Updates on outcomes of these
efforts will still be presented through Annual
Closure and Reclamation Plan Progress Reporting
and as supporting information to final Designs.
We believe Research on the other hand
encompasses the early proactive efforts that are
completed before the design process begins and
seek to answer more fundemantal questions that
will form the basis of the design. DDMI intends to
address non-engineered uncertainties through

our identified outstanding closure research plan
'Traditional Knowledge and Community
Participation' which encompasses continued
involvement of the TK Panel in the review of
closure plans with an increasing focus on TKbased post-closure monitoring and assessment
approaches and alignment with Indigenous
Communities.
52 PKC thermal
Comment As described in Appendix X-17, the thermal modeling for Jan 31: Updated thermal modelling that extends
modeling for 50 the PKC Facility was "analyzed for a total elapsed time of 50 years." to the year 2100 will be used to inform the final
years
In its August 23, 2017 decision, the Board accepted DDMI's thermal PCKF Closure Design Report that will be
modeling of the WRSA up to the year 2100, and recognized that "the submitted in 2021.
climate change community generally recognizes the fact that climate
change models do not have the ability to predict complete climate
cycles into the indefinite future." The Board noted that "appropriate
engineering judgement must still be applied if, for example, a rock
pile must remain frozen beyond 2100." Appendix X-17 does not
explain why the modeling was not conducted up until 2100, with
appropriate engineering applied beyond that time.
Recommendation 1. Please explain why the thermal modeling for
the PKC Facility was not extended to the year 2100, to ensure the
conclusions of the study apply even with additional global warming.
53 PKC Water
Comment The Board's required Revision #7 is "Update PKC Facility Jan 31: The PKC interception well data and PKC
Quality Modeling seepage and outlet predictions using all information that is currently pond quality data (SNP station 1645-16) were
Data
available (including consideration of PKC interception well water
evaluated and considered during the PK loading
monitoring results). To support these predictions, summarize the
rate calculations, but these data were not
results of all research related to PKC water quality predictions and
included in the input data set from which the
explain how the results were used to predict post-closure water
unsaturated FPK and CPK loading rates were
quality." DDMI calculated loading rates from PK in Appendix X-11
calculated. The in situ field data were used to
(Geochemical Loading Rates) for use in the water quality modeling. calculate a saturated loading rate for FPK. The
In Appendix X-20, there are monitoring results from the PKC pond, loading rates for unsaturated FPK and CPK were
interception wells, and field experiments. The memo in Appendix X- calculated only from the FPK and CPK tank
20 indicates that these data were not considered in the loading
experiments for several reasons. The dedicated
calculations memo. Staff could not identify where DDMI explains
tank experiments permit year-over-year

"how the results were used to predict post-closure water quality".
It's not clear why DDMI didn't use the monitoring data to verify the
predictions in Appendix X-11.
Recommendation Please explain 1. If and how DDMI used
monitoring results in its exercise to predict PKC post-closure water
quality and 2. whether in DDMI's view, a comparison of the
monitoring data (for interception wells, pond water, etc.) to
predictions would be a useful exercise.

geochemical evolution of the PK exposed to
atmospheric conditions, permitting detailed
instrumentation to provide real-time geochemical
evolution, without being buried by on-going PK
deposition in the active PKC (also stated in
Section 4.1.1 of Smith 2019 as Appendix X-11).
The PKC pond data, as part of the SNP regulatory
sampling, receives waters from multiple sources,
as described in the annual DDMI Water
Management Plans, submitted to the WLWB.
Each of these water sources have different
geochemical signatures, including snowmelt;
treated sewage; process water, which is recycled;
freshwater, as occasional make-up water to the
process circuit; and transfers from collection
ponds, which include a waste rock signature. The
blended geochemical signature of the PKC pond
(SNP 1645-16), which can be impacted further by
secondary geochemical reactions as a result of
mixing, does not reasonably represent seepage
derived from the subaerial weathering of PK.
Water collected from the Interception Wells is
also blended, with potential secondary
geochemical controls occurring as a result of that
mixing. Because the interception wells are
installed behind the liner and in the waste rock
dam, the collected water contains a proportion of
water that interacted with the waste-rock dam
fill, in addition to water that originated within the
PKC.
54 Pond 3 - Lakebed Comment DDMI was directed to "Provide additional details on why Jan 31: DDMI continues to be unable to obtain a
Sediments
only a portion of the lakebed sediment in Pond 3 would be available complete estimate of quantities of lakebed
for reclamation and provide an estimate of the lakebed sediment
sediment in Pond 3 due to challenges accessing
that will likely be available for reclamation." In response, DDMI
the material given this is within an active water

stated "DDMI has not yet been able to obtain an estimate of
quantities of lakebed sediment in Pond 3 due to challenges accessing
the material." No timelines were provided for when estimated
quantities will be available.
Recommendation Describe when DDMI will be able to provide
estimated quantities of the lakebed sediment that will likely be
available for reclamation.
55 Post-closure
Comment On page 6 of Attachment 1 of Appendix VI, the monitoring
monitoring costs schedule does not show the monitoring described in Section 3.4.1.3
that would occur after five consecutive years of meeting criteria. This
monitoring includes for example, annual surveys, EoR inspections
every 3 years, and more.
Recommendation Should the table on page 6 of Attachment 1
include additional monitoring, as described in Section 3.4.1.3?
56 Progressive
Comment The PKC Facility (Appendix X-5) and the progressive
reclamation of
reclamation schedule (Figure 5-15) indicates that DDMI will begin
the PKC Facility cover placement during operations. The interim CRP section on
progressive reclamation (Section 6.2.3) however does not mention
this.
Recommendation Should cover placement be listed in Section 6.2.3
of the interim CRP?
57 RECLAIM Comment DDMI has proposed a new unit cost of $16.44/adjusted
Building
m2 for demolition of buildings. DDMI has stated that this unit cost
Demolition
was developed "to align the total cost of building demolition with
what has been approved for Ekati". DDMI acknowledges that it does
not have access to actual measurements of Ekati building surface
areas, therefore it is unclear how the new unit cost was calculated. It
is noted that although the Board accepted Ekati's recent increase in
security associated with demolition it was identified additional
supporting documentation was required (see the Board's February
19, 2020 Reasons for Decision in consideration of CRP V3).
Recommendation Please describe how the proposed unit cost was
calculated, with rationale.

management facility. At this time DDMI has not
identified a shortfall in the amount of lakebed
sediment needed to complete site reclamation
activities therefor actively persuing lakebed
sediment in Pond 3 is not a priority.

Jan 31: The tables titled 'Closure and Post-closure
Geotechnical Monitoring Requirements' in
Attachment 1 describe the monitoring
requirements until 2050 in detail. The table on
page 6 is a simplified summary and does not
include all long-term activities.
Jan 31: Until DDMI has approval of the PK to
Mine Workings Project, the PKCF cover is not a
viable progressive reclamation activity. If
approved, DDMI intends to advance this work
progressively.

Jan 31: DDMI has current areas for all buildings
and has scaled to RECLAIM's modified m2 as per
the direction of the MLWB. Applying the
recommneded RECALIM unit rate cost of
$45/adjusted m2 (BRS1L) results in a demolition
cost of around $15M. This cost is 3 times greater
that what has been recommended by the GNWT
and approved for Ekati. DDMI does not have
access to actual measurements of Ekati building
surface areas but we would not expect there to
be more buildings at Diavik than Ekati. DDMI has
changed the unit rate to $16.44/adjusted m2 to

align the total cost of building demolition with
what has been approved for Ekati.
58 RECLAIM Comment Diavik's Feb 9, 2018 RECLAIM included $205,000 for
Jan 31: DDMI has an active register of hazardous
Chemicals
technician and analyses, drilling , and reporting associated with
materials on site and endevours to clean up any
hazardous materials. The CRP Version 4.1 RECLAIM proposes instead contaminated sites immediately upon discovery
only an audit is required.
(e.g. spills cleaned up immediately with Inspector
Recommendation Provide rationale for the proposed change from confirmation). Since this assessment and cleanup
TADR to an audit only approach.
work is completed progressively we do not
anticipate a need to complete a detailed
investigation at closure.
59 RECLAIM Comment The CRP V4.1 RECLAIM estimate proposes removal of line Jan 31: See EMAB 90.
Community
items associated with community engagement (500K) and Traditional
Engagement and Knowledge monitoring and review (1.2M). No rationale is provided
for this change.
TK Monitoring
Recommendation Provide rationale for the removal of costs
associated with community engagement (500K) and Traditional
Knowledge monitoring and review (1.2M).
60 RECLAIM - Dyke Comment In its December 17, 2018 Reasons for Decision the Board Jan 31: 1) Supply of 50' x 40' silt curtain
Breaching Costs stated: "Review costs associated with dyke breaching and consider approximately $12,000 each. Allow for a crew of
adopting the costs for breaching dykes, including turbidity curtains, 4 with boats and a telehandler to install each one
presented in Dominion's security estimate. If costs at Ekati are not
is $3,200 for installation. 2) Order of Magnitude is
suitable or comparable, DDMI should explain why there are
0% to 2% of total engineering design completed.
differences and why existing costs are sufficient." In response, the
conformance table identified that DDMI "Applied order-ofmagnitude engineering quantities for typical breach and RECLAIM
unit costs." It is unclear whether DDMI considered costs associated
with turbidity curtains and what is meant by order-of-magnitude
engineering quantities.
Recommendation Please clarify (1) how DDMI considered costs
associated with turbidity curtains in the proposed RECLAIM, with
rationale and (2) what is meant by the application of order-ofmagnitude engineering quantities.

61 RECLAIM Monitoring

62 RECLAIM - PKC
pond

63 RECLAIM - PKC
Spillway costs

Comment The proposed cost estimate proposed costs associated
Jan 31: The details of post closure monitoring
with several post-closure monitoring programs. Although the annual activities are described in the CRP. Costs have
been broken down by monitoring component and
costs of these programs are included in Appendix A. It is unclear
year. Without a corresponding framework or
what costs are considered within the annual values (e.g., person,
labour, equipment, logistics, mobilization and regulatory costs etc.,). rates in RECLAIM, DDMI does not expect further
Recommendation Can DDMI provide the calculations, assumptions, breakdown is justified.
and documentation to support the post-closure monitoring costs?
Comment The Board required DDMI to "Update the security
Jan 31: All water treatment costs are calculated
estimate assuming that it will take a minimum of three years
and transferred to the Water Mangement
following final deposition into the PKC Facility before final closure
worksheet. It is estimated that 2.1M cubic meters
can be completed. Associated schedule and costs should be updated of water will be treated which includes the PKC
accordingly and in consideration of the factors listed in GNWT-ENR for a 4 year period. Costs are based on RECLAIM
comment 34." These factors included "Lowering and maintaining
rates with the the exception of the reagents cost
lowered pond levels with treatment in NIWTP during this period."
which is based on DDMI actuals and agreed to by
Staff were unable to identify where this cost was included in the
the GNWT.
annotated RECLAIM estimate.
Recommendation Please indicate where this cost was included in the
annotated RECLAIM estimate, and provide a brief explanation for
how the cost was estimated.
Comment The Board directed DDMI to "Provide a description of the Jan 31: The PCKF Closure Design Report will be
activities, quantities, and unit costs associated with construction of submitted in 2021. This design will include details
the closure spillway, and re-estimate the spillway costs based on this on the PKCF spillway. It is not possible to provide
description." DDMI did not meet this requirement. DDMI explained a description of the activities, quantities, and unit
that "An engineering design of the spillway has not yet been
costs associated with construction of the closure
completed." However, it's not clear that a design is needed to
spillway before it has been designed.
provide an informed update to the estimate of spillway construction
costs.
Recommendation As required by the Board, can DDMI provide a
description of the activities, quantities, and unit costs associated
with construction of the closure spillway, and re-estimate the
spillway costs based on this description? If not, please explain why
an engineered design is the only means of updating the current
spillway estimate.

Comment Costs associated with "short-term water treatment are
calculated in the Water Treatment tab, and included in the Water
Management tab". The Water Treatment tab was not previously
populated. The proposed annotated RECLAIM notes that "Short term
water treatment is intended to be included in "Water Management",
whereas long term, or post-closure, water treatment is included in
Post-Closure Monitoring and Maintenance." It is unclear how water
treatment is included in Post-Closure Monitoring and Maintenance
tab.
Recommendation Please describe how post-closure water treatment
was included in Post-Closure Monitoring and Maintenance.
65 RECLAIM Comment It is unclear whether regulatory costs such as annual
Regulatory Costs progress reports, reclamation completion reports, water licence
annual reports, management plan updates, etc. were incorporated
into the cost estimate.
Recommendation Clarify whether DDMI has incorporated regulatory
costs closure and post-closure into the cost estimate, with rationale.
66 RECLAIM Comment The Underground Tab of the proposed RECLAIM removes
Removal of
the costs associated with line 17 ("Remove decline surface
decline surface
infrastructure"). The annotated RECLAIM indicates that this cost was
infrastructure
included in Building demolition costs, however, it is unclear where
those costs are incorporated into the Building and Equipment Tab.
Recommendation Describe how costs associated with the
Underground Tab line 17 ("Remove decline surface infrastructure")
have been included in the proposed RECLAIM.
67 RECLAIM - South Comment It appears the only cost associated with the south WRSA is
WRSA
for caribou ramps, yet no details are provided on how this quantity
was estimated. The estimated cost for caribou ramps at the South
WRSA account for dozing (DRL), however unlike the North WRSA, it
appears no costs are proposed to place till on the caribou ramps.
Recommendation Can DDMI describe how the quantity of rock
proposed was estimated (3673m3), including whether DDMI has
developed conceptual routes for the South WRSA caribou pathways
64 RECLAIM - PostClosure Water
Treatment

Jan 31: As directed by the WLWB, DDMI can
confirm there is no long term water treatment
planned in post closure monitoring and
maintenance and this cost has not been included
in RECLAIM.

Jan 31: Regulatory and reporting costs are
incorporated into the post-closure monitoring
costs.

Jan 31: Row 53 of "Bldgs & Equip" Mine Air
Heaters, Row 37 -UG Mine Dry - Mine Rescue
Building, Row 38 - UG Mine Dry - Warehouse.

Jan 31: The proposed quantity is based on the
amount of A21 rock that will need to be moved to
create the ramp. The ramp will be made of A21
rock and would not include any till. The WRSANCRP has a 1.5m thick till layer that is overlain by
3m of A21 rock - i.e. there is no till on the surface
of the WRSA-NCRP it will remain buried at depth.
Till is not expected to perform well on surface

(e.g., Figure 5.2.5-3 for North WRSA). Can DDMI describe if the
construction of caribou ramps proposed for the SCRP will differ from
those proposed for the North WRSA? If so, describe how, with
rationale. If not, clarify whether there are gaps in the proposed
RECLAIM estimate (e.g., placement of till on South WRSA caribou
ramps).

because it is prone to erosion which could
produce long-term TSS loading and have related
stability concerns with maintenance
requirements. Overall the WRSA-SCRP caribou
ramps will have the same slope and physical
surface conditions as the WRSA-NCRP cover but
not have the same thermal cover system.
Jan 31: 1.56 million m3 is the most up to date
estimate based on the PKCF surface area. The
previous estimate considered a slightly smaller
PKCF area.

Comment In DDMI's RECLAIM estimate for Version 4 of the interim
CRP, DDMI entered 2.8 million m3 for the volume of rock cover
required for a 2 meter cover on the PKC Facility. This is consistent
with the estimate in Table 4-3C of the interim CRP (5.7 million
tonnes/2.04 tonne per m3). In the Version 4.1 RECLAIM estimate,
DDMI based its estimate on a 1 meter cover and entered 1.56 million
m3. This is more than half of 2.8 million m3.
Recommendation Can DDMI explain this apparent discrepancy?
69 RECLAIM - Water Comment The proposed RECLAIM removes line items associated
Jan 31: Details for this esimate are provided in
Treatment Cost with collection/treatment of seepage/water and has incorporated
the SNC Lavalin Report on long-term water
Calculation
these items in the Water Treatment tab. The Water Treatment tab treatment (CRP Appendix X-15) and volumes are
estimates annual quantities collected at 2,100,000 m3. No
based on the post-closure surface water model
documentation is provided to support this calculation. Board staff
for the island.
note that the estimated annual quantity is a reduced volume from
the sum of volumes included in Version 4.0.
Recommendation Provide rationale for the reduced estimated
annual quantity of water collected (i.e., 2,100,000 m3).
70 RECLAIM - Water Comment As identified in Appendix XII-6 Direction 2, DDMI has
Jan 31: DDMI has assumed that water treatment
Treatment
updated the total period for all closure activities to 5 years
would be required up until post-operational
Duration
throughout the RECLAIM estimate. Section 5.2.7.4 states that "The water quality monitoring of the water
NIWTP would continue to treat mine water until the completion of management network (Ponds & North Inlet) as
underground mining and will then be required during the closure and well as the flooded mine workings has
reclamation activities up to 2029" and costs associated with "short- demonstrated that breaching the systems and
term water treatment" (calculated in the Water Treatment tab, and reconnecting natural drainages into LGD is
included in the Water Management tab) are included for a period of acceptable. At this time, we expect that
four years.
reconnecting all natural drainages as well as the
68 RECLAIM volume of rock
for PKC Facility
Cover

71 RECLAIM - work
on the south
barge road

72 RECLAIM WRSA
Long-term
maintenance
costs

Recommendation Describe how DDMI estimated the duration of
water treatment, with rationale.
Comment In Appendix X-11 (PKC Thermal Modeling and Seepage
Analysis), Golder notes that the most substantial PKC seepage is in
the east dam, likely as a result of the conduit created by the south
barge road (SBR). Golder states that "It is expected that the SBR
mitigation work completed in 2019 will reduce seepage and
additional mitigation could also be done at closure to further seal off
the SBR rockfill." To staff's knowledge, this work is not identified in
the RECLAIM estimate.
Recommendation 1. Please comment on whether the work to
reduce the impermeability of the SBR should be reflected in the
RECLAIM estimate. 2. Can DDMI estimate the cost of this potential
closure work?
Comment In Attachment #3 to WRSA Interim CRP Version 1.1, DDMI,
with assistance from Golder Associates, submitted calculations for
long-term maintenance of the site, estimated at approximately $1.2
million every three years, or approximately $400,000 annually. DDMI
did not include this in the RECLAIM estimate for Version 4. In its
decision on Version 4, the Board directed DDMI to add long-term
maintenance costs to RECLAIM (Security Adjustment #13). DDMI's
RECLAIM estimate for Version 4.1 includes repairs for the WRSA due
to moisture content or climate change issues, repairs for the PKC
Facility, and re-seeding, and includes costs for a monitoring program.
However the RECLAIM estimate does not include long-term
monitoring maintenance costs like those that were estimated by
DDMI and Golder. Further, it is not clear from the DDMI/Golder
estimate whether their estimated long-term maintenance costs of
$400,000 annually would continue in perpetuity, or have a limited
lifespan.
Recommendation 1. Please explain why costs for long-term
maintenance, such as those estimated with Golder's help ($400,000
annually) were not included in the RECLAIM estimate. 2. Provide

North Inlet and Mine Workings will occur during
the last year of active closure.
Jan 31: 1) DDMI has completed this SBR seepage
mitigation work as a part of Operations with
updates reflected in the Annual Seepage Report.
DDMI does not believe this seepage mitigation
work is related to Closure and notes that since
the referenced seepage mitigation work is
complete it cannot be relfected in the RECLAIM
estimate. 2) The PKCF Closure Design will identify
the need for any post-operational seepage
mitigation and if required these activities would
be incorporated into the RECLAIM estimate.
Jan 31: DDMI has changed the maintenance
methodology to a risk based approach for
holdback calculation. See DDMI letter July 8,
2019.

73 Reclamation
Completion
Report

74 Reclamation
Research

DDMI's views on whether long-term maintenance would continue in
perpetuity or have a limited lifespan.
Comment The Closure Guidelines describe Reclamation Completion
Reports to include details of the final reclamation work. In addition,
Part K, Condition 5 of Licence W2015L2-0001 requires the
submission of a Reclamation Completion Report "following the
closure and/or Reclamation of components of the Project." However,
Appendix VI section 3.7 proposes that RCRs be submitted annually. It
is noted that the Board provided guidance regarding the submission
of RCRs in its September 17, 2019 letter to DDMI. In its letter, the
Board communicated that it would not be reviewing the submitted
RCRs because DDMI had not established that submission of annual
RCRs aligns with Part K, Condition 5 of the Licence and had not
submitted a security refund request.
Recommendation In consideration of the Board's September 17,
2019 letter, can DDMI provide rationale for the submission of an
annual Reclamation Completion Report.
Comment Appendix VIII describes 2 Research Areas which includes 7
outstanding topics/tasks. The Board's CRP Guidelines define the term
reclamation research as "literature reviews, laboratory or pilot-scale
tests, engineering studies, and other methods of resolving
uncertainties. Proponents conduct reclamation research to answer
questions pertaining to environmental risks; the design of
reclamation research plans aims to provide data and information
which will reduce uncertainties for closure options, selected closure
activities, and/or closure criteria." Appendix VIII identifies the topics
of uncertainty, however does not provide a direct link to what
aspects of the plan have an associated uncertainty. The Guidelines
suggest that "A table may be helpful during certain stages of the
project to illustrate the relationship between closure objectives,
selected closure activities, closure criteria, reclamation research, and
closure monitoring. " Table 1 of Appendix V outlines the relationship
between closure objectives, selected closure activities, closure
criteria, and closure monitoring, however does not include

Jan 31: DDMI plans to submit an RCR (with
related security refund request) annually because
DDMI has scheduled progressive reclamation
work every year moving forward. Any refund
request will align with the items listed in Table 1.
Compilation of Board Expectations for DDMI
WRSA Security Refund Request from the Boards
September 17, 2019 letter. If for some reason no
reclamation occured in a given year, an RCR and
security refund request would not be submitted.

Jan 31: DDMI currently has two outstanding
research areas: 1) Traditional Knowledge and
Community Engagement, and 2) Open Pit Prediction of final water quality in flooded pit
area. DDMI notes that research topic two has
advanced significantly through the PKMW
Amendment process. Currently Table 1 of
Appendix V proposes a variety of criteria related
to research objective 1 framed as "Traditional
Knowledge verification of..." whereby the
measurement is described as "Traditional
Knowledge (approach is under development)".
These are the uncertainties that will be addressed
by research area 1. If neccessary, the
measurement approach identified in Table 1
could be updated to state "Traditional Knowledge
(approach is under development supported by

reclamation research.
Research Area 1 - Traditional Knowledge and
Recommendation Describe whether DDMI believes it would be
Community Engagement).
appropriate to identify which uncertainties in Table 1 Appendix V will
be addressed through the RRP. Provide rationale.
75 Relinquishment Comment DDMI states that "At this time DDMI anticipates that other Jan 31: DDMI no longer expects to be released
than ongoing post-closure monitoring, general relinquishment would from liability in around 2030. DDMI expects that
occur around 2030." It is not clear what DDMI is referring to by
the date of general relinquishment will be
"general relinquishment". DDMI proposes that several monitoring
informed by the final closure criteria and related
programs continue until 2050. The MVLWB Closure Planning
performance assessment through the postGuidelines (2013) indicate that relinquishment is when the Crown
closure monitoring programs.
releases a company from liability.
Recommendation Please clarify what DDMI means by "general
relinquishment", and whether DDMI expects to be released from
liability around 2030.
76 South WRSA Comment Section 5.2.5 describes that the closure plan for the South Jan 31: 1) The final quantity of waste rock and till
Closure Planning WRSA is focused on physical stability and wildlife access. DDMI states that will be contained within the South WRSA is
that details of the closure requirements for the South WRSA will be dependent on: a) the final material quantities
developed once it is understood what quantities of till and waste
removed from the A21 Open Pit, and b) the total
rock will be used in North WRSA and what will remain at the South A21 material quantities used either through
WRSA at closure. It is unclear what is required to
direct haul or remining to complete progressive
understand/estimate these quantities and proceed with closure
reclamation. The total material within the South
planning of the South WRSA.
WRSA will be below design limits, however until
Recommendation Can DDMI describe (1) what is currently limiting we are closer to completing mining of the A21
DDMI's ability to estimate quantities of till and waste rock for the
Open Pit and have advanced all Closure designs
South WRSA; (2) when it anticipates this information will be
with finalization of SCRP remaining quantities and
available; and (3) how this may effect the closure activities proposed plan we are not certain of the final configuration
for the South WRSA.
/ landscape of the South WRSA which will be used
to inform the final Closure design. 2) This
information will be available after the A21 Open
Pit is complete in 2023 and other Closure designs
that require A21 rock and/or till are approved. 3)
The final operational WRSA configuration will be
used to inform an assessment of final landscape

77 South WRSA Contingencies

78 Water Quality
predictions for
A21 waste rock

Comment Section 5.2.5.5 describes contingencies associated with
the North WRSA (e.g., if results of post-closure monitoring identify
that the surface of the North WRSA presents an unacceptable hazard
to wildlife movement). It appears no contingencies are described for
the North WRSA.
Recommendation Clarify whether the contingencies in section
5.2.5.5 are intended to apply to the South WRSA. If not, provide
rationale.
Comment The prediction approach described for the A21 waste rock
was described as being substantially the same as the 2017 prediction
approach. However, it appears there may be to be two differences.
First, a temperature correction has been applied to the humidity cell
release rates to adjust from laboratory temperatures to average field
temperatures of -2.9C, and second, rates are expressed in units of
mg/kg/[flow year] rather than moles/kg/day. It is understood that
the ratio of type 1 AZL to HCT results is applied to A21 HCT data to
adjust for temperature differences occurring between field and
lab. Therefore it is not clear why this additional temperature
correction is required. It is also not clear whether a [flow year] is
equivalent to the time unit in the 2017 prediction x365 or if there is
an additional adjustment for flow. Comparison of the adjusted rates
to the adjusted rates from Smith 2017 indicates there are differences
in the loading rates following conversion from mg/kg/[flow year] to
moles/kg/day - even for parameters not affected by non-detect data.
Recommendation 1. Can DDMI provide additional explanation of the
temperature correction applied to the A21 loading rates? 2. Can
DDMI clarify whether the time unit in the 2017 and 2019 predictions
is simply a conversion from days to years? 3. If this information does
not fully account for the differences between the Smith 2017 and the
Smith 2019 rates, please explain why there are differences in the
rates.

stability and and evaluation of the location of
wildlife access routes.
Jan 31: The contingencies described in Section
5.2.5.5 that relate managing an unacceptable
hazard to wildlife movement also apply to the
South WRSA. The contingencies related to poor
quality seepage/runoff from the North WRSA do
not apply to the South WRSA as this area is made
up of entirely non-acid generating A21 rock and
therefor a cover system is not required.
Jan 31: The concept and steps of the calculation
approach of the Smith 2019 (Appendix X-11) A21
loading rate calculations, i.e. using a scaling factor
determined from Type I humidity cell and AZL
data, remained the same as the concept and
steps presented in Smith 2017 (Appendix XIV-3 in
DDMI 2018), as did the temperature correction
using the Arrhenius relationship from the 2017
A21 loading rate calculations. The input
parameters for the A21 loading rates were
updated with the 2019 data treatments, and the
updated Type I loading rates as described in
Section 3.2 of Smith 2019 (Appendix X-11). The
2019 update included the random multiplier
treatment of <MDL values and the calculation of
the geometric mean for the loading rate, for both
A21 and Type I humidity cell and Type I AZL input
parameters. The ratio of the Type I humidity cells
to Type I AZLs was not applied to account for
differences in temperature between the
laboratory and the in situ AZLs (the Arrhenius
equation was used for temperature adjustments
in both the 2017 and 2019 calculations), but
rather to capture other physical and/or

geochemical factors that cause differences
between release rates observed in the laboratory
compared to those observed in the field. For
example, systematic flushing of the humidity cells
with water volumes that result in water:rock
ratios much greater than observed in the field,
can affect both primary and secondary
geochemical processes; these processes are also
affected by water flow, degree of saturation and
oxygen transport, which are different in humidity
cells compared to in situ waste rock. The
differences between the temperature-corrected
release rates from Type I laboratory humidity
cells and in situ Type I AZLs are evident in the
loading rates presented in Table 2 of Smith 2019
(Appendix X-11) that show 1-6 orders of
magnitude difference between the two systems;
the A21 loading rate approach assumes the same
geochemical and/or physical processes causing
the differences between the temperaturecorrected Type I humidity cell and AZL loading
rates are the same as those affecting A21 waste
rock. The difference in units between 2017 and
2019 reflect the preference of the modeler
and/or model conceptualization and input
requirements; the 2017 model was conducted by
me with a preference for moles and a per day
rate for my model inputs. The 2019 units reflect
the Golder request for those units. The
conversion from mg to mol and vice versa is a
simple mathematical conversion using the atomic
weight of the element (or gram formula weight
for parameters consisting of more than one
element). The difference between /d and /[flow

year], again, is a preference of the modeler and
the model conceptualization and input
requirements. The 2017 numbers can be
converted to /[flow year] by multiplying by 365
days, based on the rationale and the stated
assumption in Section 2.1.6 of Smith 2019
(Appendix X-11) that oxidation continues beyond
the flow season, but the accumulated mass is
released only during the flow season. However, it
is important to emphasize that the difference in
the A21 loading rates presented in Smith 2017
(Appendix XIV-3 in DDMI2018) and those
presented in Smith 2019 (Appendix X-11) are not
a simple unit conversion; the A21 humidity cell,
and Type I humidity cell and AZL input data
treatments were also updated.
79 WRSA Cover - Soil Comment In its October 26, 2018 decision, the Board required DDMI Jan 31: This statement was added to amended
Characterization to "add a statement to the WRSA CRP (Appendix VI-2) confirming
Appendix VI-2 in the Diavik - Closure and
at
that the company will thoroughly characterize the soil properties at Reclamation Plan - WRSA - Instrumentation
Instrumentation each instrumentation cluster location, consistent with best practices Location Area 4 - Sep 24_19 submission. The
Locations
and with a goal of demonstrating that the cover is performing in
activity of thoroughly characterizing the soil
accordance with its stated criteria." Staff were unable to locate this properties at each instrumentation cluster
location, consistent with best practices and with a
statement in Appendix VI-2 of interim CRP Version 4.1.
Recommendation a) Please identify where in Appendix VI this
goal of demonstrating that the cover is
statement is located. b) Please describe the soil characterization
performing in accordance with its stated criteria
conducted at each instrumentation cluster installed to date.
occurs during the cover construction, or
specifically during instrument cluster installation.
Appendix VI of the ICRP describes post closure
monitoring and reporting. At the time of post
closure the soil in question will be overlain by 3m
of Type 1 rock so ongoing characterization is not
applicable and therefor DDMI suggests keeping
this information within Appendix VI is not
relevant.

Comment In its February 9, 2018 approval of the WRSA interim CRP,
the Board required DDMI to install instrumentation clusters
"analogous to test pile instrumentation". DDMI included this
commitment in Version 1.2 of the WRSA interim CRP, but staff were
unable to find it in Appendix VI, Section 3.3 of interim CRP Version
4.1. (i.e., the monitoring appendix). Staff were also unable to confirm
from DDMI's Reclamation Completion Reports (RCRs) whether the
instrumentation DDMI installed in the till layer is analogous to test
pile instrumentation.
Recommendation 1. Please identify where in Appendix VI, Section
3.3 DDMI states that instrumentation clusters in the till will be
analogous to test pile instrumentation. 2. Please describe the test
pile instrumentation 3. Please describe the instrumentation installed
in the WRSA till layer 4. Please confirm that the clusters installed in
the till layer are analogous to the test pile instrumentation.
Yellowknives Dene First Nation: Sarah Gillis
ID Topic
Reviewer Comment/Recommendation
1 Diavik - Closure Comment (doc) See attachement
and Reclamation Recommendation See attachement
Plan Version 4.1
(W2015L2-0001)
80 WRSA
Instrumentation
in till layer

Jan 31: 1. This statement was added to amended
Appendix VI-2 in the Diavik - Closure and
Reclamation Plan - WRSA - Instrumentation
Location Area 4 - Sep 24_19 submission. 2. The
referenced test pile instrumentation includes
TDRs for moisture content and thermistors for
temperature. 3. The WRSA instrumentation is
comparable to that described in (2) and details on
the instrumentation is included in the Instrument
Location Area submissions. 4. DDMI confirms the
WRSA instrument clusters are analogous to the
test pile instrumentation.

Proponent Response
Jan 31: DDMI looks forward to working
collaboratively with YKDFN as we progress
closure planning at Diavik. Please see respponse
to EMAB comments.

Diavik Diamond Mines (2012) Inc.
P.O. Box 2498
Suite 300, 5201-50th Avenue
Yellowknife, NT X1A 2P8 Canada
T (867) 669 6500 F 1-866-313-2754

Joseph Mackenzie, Chair
Wek’èezhìi Land and Water Board
PO Box 32
Wekweètì, NT X1A 3S3
Canada
31 January 2021
Dear Mr. Mackenzie:
Subject:

DDMI Response to CRP Version 4.1 Public Review Comments

Diavik Diamond Mines (2012) Inc. (DDMI) is pleased to provide the Wek’èezhìi Land and
Water Board (WLWB or Board) with responses to comments and recommendations
received on September 16, 2020 for the Closure and Reclamation Plan (CRP) Version 4.1.
DDMI’s responses have been uploaded to the WLWB’s FTP site.
The current approved CRP for the Diavik site is Version 3.2 submitted in 2013. Review of
CRP V4 commenced in April 2017 and we believe the efforts by all parties over the last
3.5 years have resulted in substantive progress on closure planning for the Diavik site.
We believe CRP V4.1, with consideration of these responses to comments, should be
approved, on an interim basis. DDMI accepts that there remains uncertainty in some
areas and that the Board may prefer to note these areas as unapproved, however we do
not expect there would be much to gain from substantially revising CRP V4.1 at this time.
In parallel with closure planning DDMI is also advancing Progressive Closure of the
WRSA-NCRP (commenced in 2018) and have included acceleration of this work through
2021 in the Diavik Mine Plan. With approval of the PKMW Project, DDMI is making plans
to begin constructing the final PKCF closure surface over the fine processed kimberlite
beaches starting in January 2022. In March or April 2021 DDMI intends to submit the
2020 Annual CRP Progress Report that will include updated closure design reports (CRP
Appendix X) for the a) Processed Kimberlite Containment Facility, b) North Inlet, c) Site
Reclamation (Re-vegetation), d) Surface Water Management Infrastructure and e) Mine
Workings. DDMI’s closure target is that at the end of operations only mine site
components actively in use until the end of Operations or those required to support final
closure execution will remain. All other site components are targeted for Progressive
Reclamation. This approach is fully consistent with DDMI's Closure Vision, Water License
Part K Condition 1, general expectations of communities, governments and the broader
public and best closure practice. We hope all interested parties will continue to work with
DDMI and the WLWB to ensure timely approvals of Progressive Reclamation activities
that are key to the success of Diavik's Closure Plan.
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Despite DDMI’s best efforts to address WLWB Directives and previous reviewer
comments, uncertainty remains with water quality closure criteria as they relate to surface
runoff and allowable mixing zones. In particular the Government of the Northwest
Territories (GNWT) identified what we considered to be fundamental objections related to:
1) the number of points of discharge into Lac de Gras where runoff / seepage is predicted
to exceed the AEMP benchmarks; and 2) the acceptability of mixing zones that at any
time extend beyond 100 m from the point of release into Lac de Gras. These objections
formed the basis for a multi-month engagement with the GNWT to better understand their
concerns and collaboratively consider ways they could be addressed. During the process
DDMI conducted additional evaluations of pollution control measures suggested by the
GNWT and a screening level evaluation based on additional field sampling, lab testing
and water quality modelling. DDMI appreciates the willingness of the GNWT and their
consultants to collaborate on this effort and equally appreciates the time extensions
provided by the WLWB to facilitate this process. From this, DDMI has developed a
proposed path forward to resolve this significant outstanding CRP issue.
Consideration was given to additional options suggested by the GNWT and these results
are summarized in Appendix A. In consideration of this analysis, DDMI maintains the view
that there are no additional reasonable or practical pollution prevention practices that
would eliminate or substantially reduce the size or number of closure mixing zones other
than long-term active water treatment. DDMI hopes this mixing zone discussion paper
and analysis provide reviewers and the Board with confidence that the current predicted
mixing zones substantially meet all MVLWB/GNWT Mixing Zone Criteria (#1-13). As such,
DDMI requests that the Board consider if the current predicted runoff mixing zones meet
the criteria and principles outlined in the MVLWB/GNWT Mixing Zone Guidelines. DDMI
also seeks confirmation that the predicted mixing zones, as presented by DDMI, are
measured correctly. As described in Appendix A, mixing zone size fluctuates spatially,
temporally and parametrically. DDMI has effectively presented the largest mixing zones at
any given time based on these variables.
With no additional pollution prevention practices identified, GNWT/DDMI discussions
moved to understanding confidence in the predictions of runoff water quality and mixing
conditions in Lac de Gras and opportunities to improve that confidence. In particular,
GNWT/DDMI identified the importance of understanding the spatial and temporal extent
of potential chronic toxicological effects associated with the predicted mixing zones. A
very helpful outcome was the development of a monitoring and research approach, rather
than further modelling, to obtain data necessary to understand possible mixing zone
conditions, calibrate future model predictions and identify the most relevant closure
criteria. The monitoring and research will be a multi-year program of collecting site runoff
water samples for both chemical and toxicological analysis and subject to regulatory
approvals, controlled release of tested runoff water to Lac de Gras with delineation of
resulting mixing zones. DDMI proposes to provide the details of this monitoring and
research program with the Annual CRP Progress Report in March or April 2021.
Before significantly advancing this detailed monitoring and research plan it may become
paramount that the WLWB determine, on an interim basis, where and how SW2-1 criteria
can be applied to Diavik research trials. This research, underpinned with the approval of
controlled release of tested runoff water to Lac de Gras, will help advance discussions on
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where and how standard guidelines would be applied post-closure, particularly with
regard to runoff criteria and the size of the regulatory mixing zones. We expect the
outcome of this study will inform the WLWB of specifics around the parameters and
values for SW2-1 that should apply post-closure such that SW2-1 can be finalized.
There were many comments and recommendations related to the Closure Monitoring
Plan. DDMI placed considerable effort into the development of this plan and its linkage
with the closure criteria. The comments and recommendations were generally helpful and
will provide a good basis from which to continue to develop this program. It is DDMI’s
view that the Closure Monitoring Program is well advanced for an Interim Closure Plan.
Focus will now be on developing Traditional Knowledge Based monitoring programs to
compliment the science-based programs.
DDMI would welcome the opportunity to work with WLWB on the best way to close out
this Interim Closure and Reclamation Plan and identify efficient steps to proceed with
planned Progressive Reclamation activities, mixing zone research trials and more broadly
work towards the submission of a Final Closure and Reclamation Plan in late 2022.
We thank the Board, Interveners and other Parties for their ongoing contributions to the
Diavik Closure and Reclamation Plan and look forward to the next steps in this process.
Please do not hesitate to contact the undersigned or Sean Sinclair if you have any
questions related to this submission.
Sincerely,

Gord Macdonald
Diavik Closure Manager

cc:

Kassandra DeFrancis, WLWB
Meghan Schnurr, WLWB
Anneli Jokela, WLWB
Ryan Fequet, WLWB

Appendix A: Mixing Zone Discussion Paper
Appendix B: Tables and Figures supporting comment responses
Appendix C: References supporting comment responses
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1. Background
On September 16, 2020 Diavik Diamond Mines (2012) Inc. (DDMI) received approximately three
hundred and fifty (350) comments and recommendations on the Diavik Closure and Reclamation Plan
Version 4.1. DDMI identified what we considered to be fundamental objections raised by the
Government of the Northwest Territories (GNWT) related to: (1) the number of points of discharge into
Lac de Gras where runoff / seepage is predicted to exceed the AEMP benchmarks; and (2) the
acceptability of mixing zones that extend beyond 100 meters from the point of discharge into Lac de
Gras at any moment in time of the year.
Due to the nature of the comments and recommendations brought forward by the GNWT and the
potential implications on active closure planning and progressive reclamation at Diavik, DDMI requested
two back-to-back extensions to the proponent response deadline for this Review. While the GNWT had
acknowledged that the Mackenzie Valley Land and Water Board/GNWT Mixing Zone Guidelines remain
a “useful starting point for defining the dimensions of a regulated mixing zone” and that “the Board can
permit a larger radius than is recommended in the guidelines”, it remained unclear what evidence was
required by the GNWT at this stage of the planning process (before final engineered design) to obtain
GNWT endorsement, in concept, of mixing zones that do not meet all aspects of the Guidelines. The
GNWT agreed to additional engagement specifically to advance understandings of the proposed mixing
zones such that we could narrow the gap between views of what is practical and achievable in the
context of the Guidelines application at Diavik.
Between October 2020 and January 2021 DDMI and the GNWT conducted a collaborative investigation
into the Diavik Mixing Zones including a modelling evaluation into a selection of additional pollution
control measures suggested by the GNWT and a screening assessment of potential mixing zone effects
informed by additional data review, field sampling and water quality modelling. A summary of the
results from this collaborative investigation is contained in this report. By December, frozen conditions
on site halted additional site water sampling plans to build out the assessment of effects. Building of this
work with the GNWT, DDMI has also proposed a new monitoring & research program to address
uncertainty in closure runoff water quality, toxicity and mixing zone conditions.
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2. MVLWL/GNWT Mixing Zone Guidelines and Application at Diavik
According to Board Policy, the deposit of waste to the receiving environment must meet the following
objectives:
1.
2.

Water quality in the receiving environment is maintained at a level that allows for current
and future water uses, and
The amount of waste to be deposited to the receiving environment is minimized.

With respect to the first objective, the level of water quality that must be maintained to protect
receiving waters is defined by water quality objectives (WQO), which are established for each specific
receiving environment. The relevant site wide closure objective for Diavik reads: SW2 - Surface runoff
and seepage water quality that will not cause adverse effects on aquatic life or water uses in Lac de Gras
or the Coppermine River. The current water quality standards or Benchmarks for Diavik are set through
the Aquatic Effects Monitoring Program (AEMP Benchmarks). While the target is always to achieve
objectives in the entire receiving environment, often this target cannot be met, even once all reasonable
source control measures have been employed to limit the amount or quality of waste. On a case-by-case
basis, the Boards decide if they must define a mixing zone between the point of effluent discharge and
the point at which water quality standards must be met.
Diavik Operates with Effluent Quality Criteria (EQC) set above AEMP Benchmarks. These are defined by a
regulated mixing zone of 60m from the Water Treatment Plant effluent diffuser. During Operations, the
key pollution control measure employed is the collection and treatment of all site runoff, seepage and
mine water using the site water management system which directs all mine impacted waters to the
North Inlet Water Treatment Facility prior to discharge. During Operations, Diavik discharges anywhere
between 25,000 and 90,000 m3 of water into LDG each day. By 2019, Diavik’s 17th year of Operations,
the AEMP Action Level evaluation identified 16 water quality variables that triggered Action Level 1 and
nine variables that triggered Action Level 2 (out of 9 escalating action levels) which has not resulted in
the need to investigate or develop additional source control mitigation options. Discharge through the
Operational diffuser into LGD occurs at a rate 100x – >6000x higher than predicted Closure runoff
discharges across various closure catchments; where 100x is the largest catchment at freshet and
>6000x represents a smaller catchment during low summer and fall flow periods.
Diavik’s approach to final closure and reclamation is guided by the following goals that have been
approved by the Board:
•
•
•
•
•
•
•
•

Closure Goal 1. Land and water that is physically and chemically stable and safe for people,
wildlife and aquatic life.
Closure Goal 2. Land and water that allows for traditional use.
Closure Goal 3. Final landscape guided by traditional knowledge.
Closure Goal 4. Final landscape guided by pre-development conditions.
Closure Goal 5. Final landscape that is neutral to wildlife – being neither a significant attractant
nor significant deterrent relative to pre-development conditions.
Closure Goal 6. Maximize northern business opportunities during operations and closure.
Closure Goal 7. Develop northern capacities during operations and closure for the benefit of the
North, post-closure.
Closure Goal 8. Final site conditions that do not require a continuous presence of Mine staff.
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Paramount to the Diavik Closure Goals is to leave a safe and stable landscape guided by predevelopment conditions that allows for traditional use of the area without a continuous presence of
Mine staff or infrastructure. To reasonably achieve these goals Diavik cannot leave behind a water
management system (dams, pipelines, pumps) or a water treatment system that would require annual
operation (staff, camp, power generation, support facilities) and maintenance (including winter road
resupplies) in-perpetuity. Any mixing zone evaluation of adverse effects on aquatic life or water uses in
Lac de Gras or the Coppermine River must be weighted holistically against the corresponding impacts of
this alternative. An OoM level trade-off study for active water treatment was presented as Appendix X15 of the ICRP v4.1 and provides some additional insight into what level of infrastructure and activity
would be required in-perpetuity on the East Island of LDG to improve mixing conditions.
MVLWB/GNWT state the following restrictions are considered a useful starting point (note that final
dimensions of a regulated mixing zone may be set larger or smaller than what is listed here) based on
the evidence provided during individual water licensing processes for defining the dimensions of a
regulated mixing zone:
1.
2.
3.

Maximum radius of 100 m or 25% of the width of the lake (whichever is smaller)
Not exceed 10% of the available volume for mixing
Not extend closer to shore than the mean low water mark

FIGURE 1 - VISUAL REPRESENTATION OF MVLWB/GNWT MIXING ZONE GUIDELINES
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It is important to recognize that the options in restriction 1 (a maximum radius of 100 m or 25% of the
width of the lake (whichever is smaller)) default to 100m when applied to LDG due to the large size of
the lake. As a result, this 100m value quickly becomes the limiting variable in any proposed LDG mixing
zone. Restriction 2 (<10% of the available volume for mixing) does not register in an assessment
because, in comparison, a mixing zone of 100 m would encompass <<0.1% of the available lake volume.
In order to impair the overall health, or current and future uses of a lake it is anticipated that the mixing
zone would need to be substantially above restriction 1 (100 m distance) and closer to restriction 2 (10%
of the available volume). DDMI understands that restriction 3 is meant for application to discharge
diffuser systems (piped into lakes, per Figure 1) versus overland runoff directed into lakes which by
definition cannot meet this restriction.

FIGURE 2 - DIAVIK DIAMOND MINE LOCATED ON THE EAST ISLAND OF LAC DE GRAS. NOTE THAT LDG IS APPROXIMATELY
60KM IN LENGTH AND VARIES IN WIDTH. LDG HAS A SURFACE AREA OF 572 KM2 AND A VOLUME OF 6.7 BILLION M3.
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3. Explanation of Diavik Mixing Zone Predictions
The predicted mixing zones that Diavik has presented (Figure 3; Table 1) for each surface runoff
discharge point are either at a distance of 100 m from the discharge, or at the shortest distance where
modelling demonstrates that AEMP benchmarks will be met 99% of the time for the most restrictive
parameter. The sizes vary by location because of different predicted runoff concentrations (Table 2;
Appendix V of ICRP v4.1), flows (Table 3 ; Appendix X-9 of ICRP v4.1), the resulting load (summarized by
parameter-discharge specific dilution requirements in Table 3; Appendix V of ICRP v4.1), and finally the
effects of modelled in-lake hydrodynamic mixing and dilution characteristics at each runoff location. In
total, these mixing zones are predicted to encompass 11.5 Mm3 or 0.2% of LDG.
TABLE 1 - DIAVIK PREDICTED MIXING ZONE PROPERTIES.
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FIGURE 3 - PREDICTED MIXING ZONE BOUNDARIES
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An important element of the predicted mixing zones is the influence of time in the predictions. DDMI
appreciates that, as presented, it may appear that the predicted mixing boundaries in Table 1 and Figure
3 are boundaries predicted ‘at all times’, however the extents outlined are the boundary representing
the shortest distance where the maximum dilution factor and AEMP benchmark for the most limiting
AEMP Benchmark parameters were met in 99% or more of the modelled dilution factor and
concentration time series. Put simply, on a day-to-day scale the mixing zone boundary predictions would
be smaller than these 361 days of the year.
Figure 4A shows the dilution factors at nine (9) points along the large E21 mixing zone presented in
Figure 3. The red line represents the maximum required dilution in the model to meet all AEMP
Benchmarks. The blue line represents the 1st percentile predicted dilution at the selected mixing zone
boundary, where minor overlap of modelled dilution represents the 1% exceedance of benchmarks.
Review of the mixing zone over a one-year timescale reveals that during seven (7) months of the year
over winter the predicted dilution is orders of magnitude higher than the required dilution which would
correspond with little to no mixing zone. During the five (5) months of the year where there is site runoff
into LDG the predicted dilution factors vary at each point along the presented mixing zone boundary
based on the influence of daily runoff load and lake hydrodynamics. During much of the modelled
summer season, dilution predictions remain orders of magnitude higher than the required dilution at
several points, however it is the 1st percentile dilution at each of the nine (9) points that drives the
mixing zone out to the full extent presented.
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FIGURE 4 - DILUTION FACTORS AT BASE CASE MIXING ZONE DISTANCE (A; 1,800M TO THE WEST AND 700M TO THE EAST)
COMPARED TO DILUTION 100M FROM DISCHARGE (B).
It is also important to note that the maximum extent (1st percentile dilution) at each of the nine (9)
points do no occur at the same time of the year. To simplify this time element into a single mixing zone
boundary the time element of the 1st percentile dilution at each location is collapsed resulting in a final
mixing zone prediction representing the 1st percentile at each point through all time. It is necessary to
make this simplification rather than present, or expect, a mixing zone that varies in size day-to-day.
Monitoring the performance of a mixing zone against complex time variables or similar restrictions
would not be reasonable or feasible to assess.
Figure 4B shows the dilution factors at three (3) points 100 m offshore from the E21 discharge, or at a
location that is aligned with the extent recommended as a base case in the mixing zone guidelines.
Again, the red line represents the maximum required dilution in the model to meet all AEMP
Benchmarks. Predictions at 100 m indicate that mixing conditions would meet all benchmarks for
roughly eight (8) months of the year with mixing variations above and below the required dilution during
the four (4) summer months.
Currently there is no evidence to suggest that this mixing zone extent would cause adverse effects on
aquatic life or water uses in Lac de Gras or the Coppermine River. DDMI understands that out of the
thirteen (13) MVLWB/GNWT Mixing Zone Criteria, DDMI’s prior mixing zone assessment (RATIONALE
FOR PROPOSED RUNOFF MIXING ZONES DURING CLOSURE) demonstrated alignment with criteria 2 & 4
– 13. What remains in question are criteria 1 & 3; that is, to confirm regardless of the presence or
absence of adverse effects the mixing zones must be as small as practical, and they must not be used as
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an alternative to reasonable and practical pollution prevention practices. Additional assessment of
Criteria 1 & 3 were the focus of additional investigations.

4. Source Control Measures at Diavik
The following reasonable and practical pollution prevention practices or source control measures have
been or will be implemented at Diavik to maximize protection of the receiving environment postclosure. These controls are considered in all mixing zone predictions:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

Flatten top of waste rock pile to reduce snow accumulation and infiltration.
Reduce rock pile side slope angles and place thermal cover on Type II-III rock (3:1, 1.5m till
and 3 m Type I rock).
Remove free water, treat and discharge during operations. Decommission water collection
structures at Ponds 1, 2, 3, 4, 5, 7 and 12 after acceptable water quality is confirmed.
Control materials used for all on-island construction and reclamation to ensure only
confirmed non-PAG material used.
Add erosion protection for final surfaces with erosion potential.
Safely dispose or remove from site materials that could be a source of contamination
(buildings and equipment).
Maintain as much PK material in a frozen or saturated state as practical.
Erosion cover on PK beaches.
Excavate dike breaches to allow exchange of water between pit areas and Lac de Gras.
Excavate and or bury/encapsulate contaminated surface materials in landfill.
Treat and discharge the water in the North Inlet and replace with Lac de Gras water.
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5. Evaluation of Additional Source Control Measures
In collaboration with the GNWT, DDMI investigated four (4) additional pollution prevention practices or
source control measures following this process:
1. Evaluate the potential benefits on post-closure LDG mixing zones. Do measures eliminate or
substantially reduce the size or number of zones?;
2. Estimate the scheduling, effort and potential holistic environmental effects to develop, execute
and maintain the new measures; and
3. Determine if new measures are considered a reasonable and practical additional control in
consideration of Diavik’s approach to final closure and reclamation as guided by the overarching
closure goals listed in Section 2.
Additional Lac de Gras Integrated Hydrodynamic Model scenarios were setup to evaluate changes to
lake conditions based on proposed site measures. A graphical representation of each scenario, the
predicted dilution and a summary of AEMP Benchmark exceedances 100 m from each discharge (i.e.
closer than predicted mixing zones in Figure 3) is provided in Attachment 1 of this discussion paper.
Model results are presented sequentially to identify the dilution and benchmark exceedance changes
resulting from each additional measure versus base case and updated base case conditions. A
description of each scenario and evaluation of the outcome is provided below with the attached graphic
for supporting information.

5.1. Redirecting PKCF outflow from drainage E21 (WRSA-SCRP) to C3 (Pond 3).
The mixing zone for the E21 discharge was the largest presented in the original analysis. This predicted
zone extended 1,800m to the West and 700m to the East. This mixing zone size was amplified as a result
of the base case assumption that PKCF outflow would be directed South into the E21 catchment and
further compounded by limited mixing conditions in the narrow channels and bays surrounding this
discharge. As a result of Operational changes to Management of the PKCF it is now expected that the
PKCF outflow will be directed North into the Pond 3 catchment.
Evaluation:
1. A significant benefit was observed at the E21 discharge. With this modification the E21
discharge was predicted to meet benchmarks at 100 m. With the PKC catchment now routed to
C3, there was a substantial decrease in the 100 m dilution predictions within the C2 & C3
discharge bay. Despite reduced dilution, there were some improvements observed in this bay
with the elimination of benchmark exceedance predictions for copper and uranium. Due to
contributions from the PKCF this bay now predicts exceedances for nitrate. Overall this
modification did not eliminate the need for a mixing zone greater than 100 m at C3 & C2.
2. Operational changes to the management of PK deposition in the PKCF has resulted in a
transition to a sloped to spillway deposition strategy with the low point located at the current
spillway leading into Pond 3. As a result of this Operational driver, this modification is now
considered the likely case, or updated base case. No impacts have been identified to implement
a spillway adjustment as this work can be integrated with normal operations.
3. This modification was evaluated as a response to several reviewer concerns and to better align
with current PK deposition planning. Given this modification corresponds with the expected
closure condition of PK beaches and provides the overall benefit of eliminating the previously
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large E21 mixing zone it was considered reasonable and practical. This modification was
accepted and carried forward as the updated base case for evaluation of the additional
measures below.

5.2. Covering infrastructure areas currently constructed with Type I rock with till.
The shallow bay located at the outlet of C1, C5 & C10 has one of the larger predicted mixing zones
ranging 600m – 1000m from the points of discharge. The bay represents a section of LDG primarily
impacted from runoff through infrastructure areas. Infrastructure areas were constructed with Type 1
rock during the initial stages of mine construction. These areas will be some of the last to be reclaimed
after infrastructure demolition and site recontouring is complete.
An evaluation was conducted to evaluate the benefit of covering the Type 1 rock in these drainages with
till. Based on the current mine plan, there may be approximately 2.1 Mm3 of till available for additional
reclamation activities during closure. If spread evenly over the Type 1 rock in these drainages this would
create a 2 m thick till layer over the current Type 1 material. In the model, the geochemical loading
source term for till is equivalent to A21 rock adjusted to the relative bulk density. The assumed active
zone in infrastructure areas is 6.3 m. A 2 m till cover was estimated to reduce the maximum active zone
to 5 m. It is however important to recognize that the maximum active zone thickness is controlled by the
lesser of 6.3 m or the depth to bedrock. Therefore, in some cases the application of a 2 m till layer can
increase the active zone thickness and the reactive mass of rock contributing the runoff loads (e.g.
adding 2 m of till on 3 m of Type 1 rock would increase geochemical loading).
Evaluation:
1. On average, the application of a till cover resulted in runoff with slightly lower predicted runoff
concentrations of chemical constituents. This effect is observed in the modest downward shift
of the ‘maximum required dilution factor’ in each dilution time series. The distribution of
parameters above AEMP benchmarks were unchanged with the exception of manganese now
predicted to meet the benchmark at 100 m at discharge C1. Overall this modification did not
significantly change or eliminate the need for a mixing zone greater than 100 m in this bay.
2. In order to place a till cover the 2.1 Mm3 of material must first be drilled, blasted, haul and
dumped and then spread. Because this cover activity would need to be completed after most
other reclamation work (e.g. demolition and recontouring) and before revegetation it is
anticipated that it could extend the closure schedule by up to one summer season, or effectively
one year. A till cover would not be as stable or resistant to erosion and it is anticipated that this
cover would lead to increased TSS loadings to LDG and increase the likelihood of long-term
maintenance requirements. The impact of TSS loading could not be captured in the model as it
only accounts for dissolved constituents. Excluding TSS from the model is acceptable as the base
case assumptions for closure include erosion protection for final surfaces with erosion potential.
Should a till cover be applied it is likely an additional layer of rock would be required to manage
erosion potential which would significantly increase construction effort and increase
geochemical loads above those evaluated.
3. Due to the substantial effort and schedule impact to place a till cover with little to no
corresponding reduction in mixing zone properties and the increased likelihood of erosion issues
this modification is not considered beneficial, reasonable or practical.
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5.3. Modifying select natural drainage systems through relocation of streams.
The closure approach for Diavik includes returning the landscape to a shape guided by pre-development
conditions that will be safe for wildlife and allow for traditional uses. A component of this goal is the
reestablishment of natural drainages into LDG. One mixing zone challenge with natural drainages is that
they generally enter LDG in shallow inlets and bays. These conditions do not promote rapid mixing or
dilution. Modification of drainage C2, C3 & E21 were selected as representative worse-case drainages to
evaluate the potential mixing benefit through the relocation of runoff streams.
The alignments of artificial channels were selected based on a screening level evaluation of
constructability through original ground (bedrock and permafrost) leading to locations in LDG that
would accelerate mixing.
Evaluation:
1. Stream relocations had a very modest improvement on late season (October – December)
dilution in each mixing zone. Little to no change was observed during spring freshet and through
the summer. Overall this modification did not significantly change or eliminate the need for a
mixing zone greater than 100m at any location assessed.
2. The effort to construct artificial channels is significant. Channels for C2, C3 and E21 were
estimated at 700 m, 930 m and 730 m in length respectively. Construction would require
blasting and excavation of bedrock and permafrost followed by application of a rip/rap and filter
layer to manage long-term erosion. Roads would also need to be constructed along the channel
alignments to facilitate construction activities. Overall this construction work would expand the
mine footprint creating additional obstructions to wildlife and other future uses and promote
thawing of permafrost along the alignments. If this work was completed progressively it would
not extend the closure schedule, however it has the potential to impact schedule if equipment
and people resources are not available to complete the work progressively. Artificial channels
are also expected to require long-term maintenance to prevent reestablishment of natural
drainages.
3. Due to the substantial effort with little to no corresponding reduction in 100 m mixing zone
properties this modification is not considered beneficial, reasonable or practical. In addition, the
modification of natural drainages from pre-development conditions potentially conflicts with
several of the Diavik closure goals.

5.4. Holding back PKC and Pond 3 catchment water by maintaining the current dam
and discharging all water at the end of the season through a submerged pipeline
into LDG.
As described in Section 5.1, when the PKCF catchment is combined with the C3 catchment and
discharges into the bay and shallow inlets in between the East and West island, there is a substantial
reduction in predicted dilution. Given limited improvements were observed with till cover and stream
relocation measures, focus shifted to an investigation into an extreme-case measure to improve mixing
conditions. A scenario was considered where all PKCF and C3 water was managed in Pond 3 by
maintaining the engineered dam. Water build up in Pond 3 was simulated throughout the spring and
summer season and then all water was released over a 30-day period starting in September. Discharge
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was simulated through a submerged pipeline running approximately 2 km west into a less constricted
zone of LDG with substantially improved mixing conditions.
Evaluation:
1. This active water management measure decreased the period where discharge and mixing in
LDG occurred, however once water contained in the Pond 3 dam was released into LDG
(September) this measure did not eliminate the prediction of a mixing zone greater than 100 m.
The main benefit of holding back water and discharging further from the island under improved
mixing conditions which resulted in a much shorter window where benchmarks were not met at
100 m (~2 months).
2. The effort to construct a 2 km pipeline system between Pond 3 and LDG is considered very
significant. This type of construction would require support from speciality contractors. Inperpetuity annual operation of the system would require a site presence each summer season
to monitor water collection and dam conditions, activate the discharge and then winterize the
system. Long-term maintenance and repairs of the system are expected. This measure would
add additional inspections, reviews and maintenance of the Pond 3 dam which would remain an
engineered structure in perpetuity. If this work was completed progressively it would not extend
the closure schedule, however this has a high potential to impact schedule if specialty
contractors and other resources are not available to complete the work progressively.
3. While this extreme-case measure does significantly improve mixing condition, it does not meet
mixing requirements at 100 m. The balance of construction and in-perpetuity effort (with
related effects) do not outweigh the mixing zone benefit. In addition, implementation of this
measure conflicts with several of the Diavik closure goals. If updated monitoring or predictions
suggest a change in base case mixing conditions that may result in adverse effects to LDG this
option would be re-evaluated and could be retained as a worst-case contingency to manage
closure mixing zones.

Document #: CLSR-040-0121 R0
Template #: DCON-038-1110 R2

This is not a controlled document when printed
Page 15 of 16

6. Conclusions and Next Steps
The original mixing zone assessment rationale and supporting information demonstrated that the mixing
zones for runoff predicted during closure would not impair the uses of Lac de Gras based on alignment
with MVLWB/GNWT Mixing Zone Criteria 2 & 4 – 13. This additional assessment confirms the base case
predicted mixing zones are also as small as practicable and are not being used in place of reasonable or
practical pollution prevention practices. Following this evaluation DDMI maintains the view that there is
no additional reasonable or practical source control options that would eliminate or substantially reduce
the size or number of closure mixing zones other than long-term active water treatment.
After exhausting additional source control options, mixing zone model predictions larger than 100 m
appear to be an inevitability in the absence of active water treatment. Accepting this, DDMI and GNWT
decided that further analysis should focus on understanding confidence in the model predictions of
runoff water quality and mixing conditions in Lac de Gras and opportunities to improve confidence. Of
particular importance is the goal of better understanding the spatial and temporal extent of potential
chronic toxicological effects in Lac de Gras rather than continuing to focus on a time-independent
absolute assessments of model predictions against AEMP Benchmarks. To be clear, AEMP Benchmarks
represent values that are protective of aquatic life and are intended to be conservative. They represent
a level which, if exceeded, could cause adverse effects, not a level which, if exceeded for any period of
time, will cause adverse effects.
The main outcome of this collaborative investigation was to focus ongoing effort towards a field
monitoring and research approach, rather than pursue other pollution control measures or complete
further model iterations. The goal of this field program will be to obtain data necessary to better
understand potential effects based on predicted mixing zones conditions and recalibrate model
predictions on that basis. This monitoring and research will be a multi-year program collecting site
runoff water samples for both chemical and toxicological analysis. Subject to regulatory approvals,
controlled release of tested runoff water to Lac de Gras will be completed with delineation of chemical
and toxicological response in the resulting mixing zones. DDMI has proposed to provide the details of
this monitoring and research program with the Annual CRP Progress Report in March/April 2021. DDMI
hopes that this approach will build confidence in the conclusions made based on our current model
assessment that post-closure mixing zones meet the MVLWB/GNWT Mixing Zone Criteria and that longterm active water treatment is not the preferred option.
DDMI recommends that the Board consider if the current predicted runoff mixing zones meet the
criteria and principles outlined in the MVLWB/GNWT Mixing Zone Guidelines. This assessment may only
be on an interim basis with final consideration after results from the monitoring and research program
are available to inform a final decision. This interim approval will facilitate next steps in the program
such as advancing the definition of regulatory mechanisms to allow for controlled release of tested
runoff water to Lac de Gras.

DISCLAIMER: DDMI has made statements and conclusions about the outcome of the collaborative
GNWT/DDMI investigation into mixing zones and additional pollution controls. While we understand
these statements and conclusions to be accurate and generally representative of both parties’ view, the
GNWT has not reviewed or approved this mixing zone discussion paper.
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Mixing Zone Model Dilution Time Series 100m from Discharge

Graphical Representation of
Modified Scenario

2019 Base Case

Modification 4 –
Modification 1
Modification 2 – 2m Modification 3 - Keep Pond 3 Dam +
– PKC North –
Stream Relocation ~2km Submerged
Thick Till Cover
Updated Base Case
Pipeline

C1

C5

C10

C2

C3

E21

99th

Percentile
model
Concentration
at 100m
Evaluation
Summary
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> AEMP Benchmark
C1: Cu, Mn, Cd, Si, U, F
C5: Cu, Mn, Cd, Si, U, F
C10: None
C2: Cu, Cd, U
C3: Cu, Cd
E21: Cd, NO3, SO4

N/A – Base Case

> AEMP Benchmark
C1: Cu, Mn, Cd, Si, U, F
C5: Cu, Mn, Cd, Si, U, F
C10: None
C2: Cu, Cd, U, NO3
C3: Cu, Cd, NO3
E21: Cd, NO3, SO4
• Transition to North spillway to align with current
PKCF Operations Plan
• E21 mixing zone prediction now met at 100 m –
previously max 1,800m
• Does not solve 100 m mixing zones

> AEMP Benchmark
C1: Cu, Mn, Cd, Si, U, F
C5: Cu, Mn, Cd, Si, U, F
C10: None
C2: Cd, NO3
C3: Cd, NO3
E21: None
• 2.1 Mm3 till; ~2 m cover on select drainage (dot
pattern above)
• Blast, Remine, Spread
• Start when demolition complete; seed after
• Potential +1-year to closure execution
• Increase erosion impacts – need for additional cover
• Increase risk of maintenance
• Minimal change to mixing zone
• Does not solve 100 m mixing zones

> AEMP Benchmark
C1: Cu, Mn, Cd, Si, U, F
C5: Cu, Mn, Cd, Si, U, F
C10: None
C2: Cd, NO3
C3: Cd, NO3
E21: None
• Excavate three channels through permafrost /
bedrock (700m – 950m in length), high cost,
footprint expansion, access roads
• Relocation of natural streams likely requires long
term maintenance
• Minimal change to mixing zone
• Does not solve 100 m mixing zones

> AEMP Benchmark
C1: Cu, Mn, Cd, Si, U, F
C5: Cu, Mn, Cd, Si, U, F
C10: None
C2: Cd, NO3
C3: Cd, NO3
E21: None
• Maintain engineered dam at Pond 3
• Active water management and discharge required
with annual site presence
• Complex pipeline install and maintenance
• Improves mixing conditions
• Does not solve 100 m mixing zones
• Potential extreme-case contingency
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EMAB 106

Figure 1: Grain size distribution of the 90 t, <900 mm Type I waste rock sample used to scale the loading-rates in the 2019
loading rate calculations (Smith, 2019, as Appendix X-10). Figure taken directly from Neuner et al., 2013 (Figure 4 in that
reference and provided as Appendix II-4 in DDMI 2013). Note that the hand sample distribution illustrated in Figure 1 are data
from the Test Piles project, and not the original 2003 grain size measurement. The hand sample distribution extends the 90 t
grain size distribution to finer fractions, which includes the matrix fraction.

Figure 2: Average grain size distributions of A21 (green solid line) and Type I (blue dashed line) humidity cells (<6.33 mm).

Equation 1: Integrated form of the Arrhenius equation

Figure 3: Ground temperature at 0.3 m (cyan), 0.6 m (dark blue – mostly hidden behind cyan symbols) and 0.9 m (royal blue –
some hidden behind cyan symbols) adjacent to the AZL experiments
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WLWB 7
Table 1: Predictions for a fictional AZL filled with A21 waste rock using the 2019 A21 loading rates and average annual rainfall
and infiltration rates. Pink highlighted cells indicate >50% of measured values (used for loading rate input parameters) were
<MDL.

Document #: CLSR-042-0121 R0
Template #: DCON-038-1110 R2

This is not a controlled document when printed
Page 4 of 6

WLWB 24
Constituent
Total Alkalinity as CaCO3
Total Dissolved Solids
Bicarbonate
Bromide
Calcium
Chloride
Fluoride
Potassium
Magnesium
Sodium
Sulphate
Sulphur
Ammonia as N
Nitrite as N
Nitrate as N
Silver
Aluminium
Arsenic
Boron
Barium
Beryllium
Cadmium
Cobalt
Chromium
Copper
Iron
Lithium
Manganese
Molybdenum
Nickel
Phosphorus
Lead
Antimony
Selenium
Silicon
Tin
Strontium
Titanium
Thallium
Uranium
Vanadium
Zinc

Units

LdG BackgoundA

BenchmarkB

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

15.4
3.5
0.034
3.1
3.9
0.06
0.001
0.055
0.0000
0.006
0.00028
0.0029
0.0035
0.0000028
0.00005
0.00059
0.0041
0.00088
0.00077
0.0000033
0.000033
0.00002
0.186
0.000011
0.035
0.00051
0.0000011
0.00012
0.00021

500
120
0.12
52
100
4.7
0.06
3.0
0.00025
0.087
0.005
1.5
1.0
0.0001
0.001
0.002
0.3
0.073
0.025
0.001
0.033
0.001
2.1
0.073
30
0.0008
0.015
0.03

A

Average observed at AEMP Sites MF3-1 & MF3-2 from DDMI (2017) AEMP Design Document

B

AEMP Design Plan Version 5.0 (DDMI 2017a); Table 5.3-1.
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GNWT 66

Figure 1. An example of a cross-section illustrating how active layer depth was applied to infrastructure.

GNWT 82

Table 2: Corrected "Observed" values for CPK concentrations
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Environmental Protection Operations Directorate
Prairie & Northern Region
5019 52nd Street, 4th Floor
P.O. Box 2310
Yellowknife, NT X1A 2P7

ECCC File: 5100 000 015/006
WLWB File: W2015L2-0001

September 15, 2020

via online review system
Anneli Jokela
Regulatory Manager
Yellowknife Office
Wek’eezhii Land and Water Board
#1-4905 48th St, Yellowknife, NT X1A 3S3
Dear Anneli Jokela:
RE: W2015L2-0001 - Diavik Diamond Mines Inc. – Closure and Reclamation Plan Version
4.1 Reviewed
Environment and Climate Change Canada (ECCC) has reviewed the information submitted to
the Wek’eezhii Land and Water Board regarding the above mentioned closure and reclamation
plan. You will find our technical comments, attached.
If you need more information, please contact Orlagh O’Sullivan at (431) 276-4506 or
Orlagh.OSullivan@Canada.ca.
Sincerely,

[original signed by]

Orlagh O’Sullivan
Environmental Assessment Officer
Attachment: ECCC Comments Excel Sheet
cc:

John Olyslager, A/ Head, Environmental Assessment North (NT and NU)
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Arcadis Canada Inc.
121 Granton Drive
Suite 12
Richmond Hill
Ontario L4B 3N4
Tel 905 764 9380

From:

Fax 905 764 9386

Jennifer Kirk, Barbara Hard
Date:

Arcadis Project No.:

September 8, 2020

30000730-003

Subject:

DRAFT Review of the Proposed SW2-1 Runoff Discharge Closure Criteria
and the Direct Consumption Criteria for Wildlife (SW1-2) and Drinking Water
(SW1-1) found in Table 2 of Appendix V of the Diavik Mine Closure and
Reclamation Plan (CRP) Version 4.1

INTRODUCTION
Arcadis Canada Inc. (Arcadis) was asked to complete a high level technical review of the approach used
to derive the SW1-1, SW1-2 and SW2-1 Closure Criteria as presented in Table 2 of Appendix V of the
Diavik Mine Closure and Reclamation Plan Version 4.1 (CRP) and to provide comments on whether the
approach is reasonable and defensible.
Our review did not include a detailed assessment of model assumptions, input or output values, but
instead focused on whether the overlying approach to derive the risk-based Closure Criteria would provide
sufficient protection to the receptors considered.

BACKGROUND INFORMATION
The Diavik Mine CRP has been updated to address feedback from the Wek’èezii Land and Water Board
(WLWB) and their decision to not approve the CRP Version 4.0. As part of the revisions the Diavik Mine
CRP includes a new approach to deriving site wide surface runoff and seepage water quality closure
criteria that are to be protective of human health (SW1-1) and wildlife (SW1-2) and aquatic life (SW2-1) in
Lac de Gras or the Coppermine River. In addition, surface water criteria were proposed that would not
result in acute toxicity to aquatic life (SW2-2).
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With respect to the derivation of the SW2-2, the Diavik Mine CRP was requested to follow the
MVLWB/GNWT Guidelines for Effluent Mixing Zones.

OVERVIEW OF REVIEW FINDINGS
The following provides a general overview of Arcadis’ findings.
Dilution Factor Calculations
The dilution factor calculations are not transparent or consistent between calculations shown in Table 2
and the model used. It is unclear how the model relates to Table 2. In addition, background
concentrations or effluent concentrations of contaminants are not provided and therefore, a detailed
assessment of the calculation is not possible.
Mixing Zone
The government requirement for mixing zones to be as small as possible (ie. for lakes 100 m or 25% of
the maximum of the width of the lake- whichever is less). However, the mixing zone indicated in the
Closure Plan is between 500 and 1000 m, therefore not complying with the government requirements.
Acute Aquatic Life Guidelines
In Table 2 not all contaminants shown have Acute Aquatic Life Guidelines. It is not clear how the closure
criteria proposed would be protective of aquatic animals and plants if none are chosen. Acute toxicity
values from reputable sources need to be chosen for those COCs where Acute Aquatic Life Guidelines
are not available.
Protection of Wildlife and Drinking Water
Wildlife water consumption and drinking water closure criteria have not been derived for a number of
identified COCs and therefore it is not clear how humans and wildlife would be protected without closure
criteria to meet. Suitable closure criteria for these COCs have to be chosen that are protective of humans
and wildlife.
In addition, Runoff Discharge Closure Criteria and Predicted Run-off Water Quality are not protective of
consumption of water by wildlife or use as drinking water as they exceed for several COCs and multiple
discharge locations.
Impact of consumption of vegetation by animals
No discussion or data is provided on the impact to animals consuming vegetation growing in impacted
areas.
The ICRP 4.1 refers to a screening level ecological risk assessment (ERA) and data collected by the
University of Alberta which was completed to look at dust deposition on lichen that are consumed by
caribou. No detailed information is provided on the ERA. The conclusion that post-closure metal levels in
plants are not likely to pose a risk to wildlife is not valid as it is not appropriate to use lichen as surrogates
for higher plants. It is also not indicated which impacted areas were sampled and why leaves, berries and
other plant parts of higher plants were not included in the study.
Additional Considerations
The list of COCs shown in Table 2 appears to be incomplete and inconsistent with previous COCs
identified (i.e., cobalt, chromium, manganese).

arcadis.com
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A number of the drinking water guidelines used to derive the SW1-1 have been updated, the closure
criteria should be updated to reflect these.

OVERALL CONCLUSIONS
There are several concerns that Arcadis has identified including:
•

Closure criteria have not been developed for all COCs; it is not clear why or how post-closure
monitoring will address these parameters;

•

The derivation of the dilution factor is not transparent nor can it be replicated based on the
information provided. Additional clarity should be provided;

•

Mixing zone relied upon does not appear to follow guidance;

•

It is not clear how the closure criteria derived for run-off will be protective of human and wildlife
consumption. Additional clarification is required.
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Arcadis Canada Inc.
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Waterloo
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Tel 519 886 7070
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Jennifer Kirk, Barbara Hard
Date:

Arcadis Project No.:

September 25, 2019

30000730

Subject:

Review of Site-Specific Risk-Based Closure Criteria (SSRBCC) – Phase I
and Phase II Reports

Arcadis Canada Inc. (Arcadis) was asked to review the changes that have been made to the Phase I and
Phase II Reports prepared by ERM on behalf of Diavik Diamond Mines (Diavik) for the derivation of SiteSpecific Risk-Based Closure Criteria (SSRBCC).

BACKGROUND
Diavik previously submitted a Phase I and Phase II Report outlining the approach to the derivation of
SSRBCC that would be proposed as closure criteria for some Contaminants of Potential Concern (COPCs).
Arcadis reviewed these documents, as well as others relating to risk-based closure criteria and provided
comments to the Environmental Monitoring Advisory Board (EMAB) for their consideration. EMAB then
submitted formal comments to the Wek’èezhiì Land and Water Board (WLWB) based on Arcadis’ review.
Various revisions to the SSRBCC and closure plans were made by Diavik and the Interim Closure and
Reclamation Plan (CRP) Version 4.0 was submitted to The Wek’èezhiì Land and Water Board (WLWB) for
approval. WLWB met on December 7, 2018 and did not approve the CRP Version 4.0. With respect to the
SSRBCC, the WLWB determined that it was not clear if Diavik had sufficiently addressed some of the
concerns that were raised, as outlined in Section 3.6.1 Chemical Criteria of the Reason for Decision letter
dated December 17, 2018.
As a result, Diavik has updated the Phase I and Phase II Reports and provided a table entitled “Table of
Concordance” (provided to Arcadis by email on April 9, 2019) outlining which sections have been revised to
address the outstanding concerns.

arcadis.com
30000730 - SSRBCC Draft Memo

Page:

1/15

Memo to John McCullum, EMAB
September 25, 2019

SCOPE OF WORK
Arcadis was asked to:
•

review the changes that have been made to the sections of the Phase I and Phase II report as
listed in the Table of Concordance;

•

assess the adequacy of the changes made to address the concerns raised;

•

present the key points of our review to the Board; and

•

to discuss any issues identified in our review with Diavik’s consultant.

This memorandum fulfills the first two deliverables for this project. Arcadis has completed a high-level review
of the Phase I and Phase II reports, meaning we did not complete a full QA/QC of calculations, nor did we
evaluate the suitability of input values (such as bioconcentration factors) but have evaluated the suitability
of approach (as opposed to reviewing and evaluating every input value and assumption used in the
derivation of the SSRBCC). Arcadis focused our review on evaluating how the outstanding comments made
by Arcadis, as identified in the Reasons for Decision document (dated December 17, 2018) Section 3.6.1,
Decision D, Revisions 1 to 9, have been addressed.
Attached is a summary table that outlines the Revision as defined in the Water Board’s Reasons for Decision
document, the response by Diavik, either indicating where the revisions were made or additional information
regarding the revision and Arcadis’ evaluation of whether the SSRBCC Revision was adequately addressed.
In summary, Arcadis is now comfortable with the SSRBCC derived for the protection of soil but we still have
some concerns regarding the SSRBCC derivation process protective of surface water.
Therefore, this summary will focus primarily on describing our remaining concerns with respect to surface
water.

SURFACE WATER SSRBCC
Arcadis has concerns that the SSRBCC derived for water may not confer the level of protection required to
protect the quality of water for all potential uses of the water. Diavik has considered in their derivation of
the final SSRBCC for water the following receptors: Human – drinking water, wildlife – drinking water and
aquatic life.
Arcadis has concerns regarding the protection of higher trophic levels and for the protection of aquatic life
as follows:
Higher Trophic Levels
The derivation of the SSRBCC for human and wildlife (drinking water) generally follows acceptable
practices. However, Diavik has not considered the protection of wildlife from food ingestion of aquatic biota,
other than those parameters that have tissue guidelines derived. A number of other COPCs can be a
concern through this pathway, such as arsenic. If Diavik does not want to consider the contribution of
exposure to food in the aquatic pathway for mammals and birds, then perhaps they should reduce the
allocation of the TRV to be less than one in the derivation of the soil and water SSRBCC to allow for
additional exposures through the aquatic food chain.
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Alternatively, reliance on CCME generic water quality guidelines would confer adequate protection for all
COPCs except those that biomagnify (i.e., mercury).
Aquatic Life
Diavik has selected to not adopt the generic CCME water quality guidelines protective of aquatic life but
instead to recalculate the guidelines considering the species present in Lac de Gras and the influence that
water hardness could have on toxicity. Site specific water quality guidelines can be derived provided they
are scientifically defensible, follow CCME guidance and that a robust sampling of the aquatic community
has occurred to identify relevant species such that the sampling program considers both spatial and
temporal variability. Without reviewing the baseline studies, Arcadis cannot comment whether spatial and
temporal variability in the sampling methodology was considered, and whether the identified aquatic species
inventories represent comprehensive lists.
CCME provides guidance on how to modify the aquatic life guidelines in the document:


Guidance on the Site-Specific Application of Water Quality Guidelines in Canada: Procedures for
Deriving Numerical Water Quality Objectives (CCME, 2003)

In Section 5.4 of the document, the CCME provides a set of rules that are to be followed when deciding on
whether to adopt the generic water quality guidelines or develop site specific guidelines. Rules applicable
to the approach used by Diavik are provided verbatim below.
(iii)

Generic WQGs should be adopted as WQOs at all sites unless it can be demonstrated that the
toxicity of a substance is dependent on an environmental factor (e.g., water hardness, pH, etc.) that
was not considered in the derivation of the generic WQG and that the site under investigation has
atypical levels of that factor. For example, the generic WQG for copper accounts for water hardness
(CCREM 1987). However, this guideline does not account for the potential influence of high levels
of humic acids on copper toxicity. Therefore, it would be appropriate to evaluate the applicability of
the generic copper guidelines at sites with high levels of humic acids and, if necessary, modify it to
reflect site-specific water quality characteristics.

(iv)

Generic WQGs should be adopted as WQOs at all sites unless it can be demonstrated that the
species represented in the toxicological data set used to derive the generic guidelines are not
representative of the species that occur at the site under investigation.

(x)

The PeWQO may be recalculated using only the toxicological information that is applicable to the
site under investigation (i.e., a subset of the toxicological data set that was used to derive the generic
WQG). However, the following rules apply when assessing the applicability of the information in the
complete toxicological data set to the site:
(a)

Toxicity data on representative species that are known to occur or have the potential
to occur at the site may not be excluded from the toxicological data set.

Representative species are defined below:
(b)

In assessing the potential for a species to occur at a site, information should be consulted
on the historic and contemporary distribution of the species in Canada. For example,
Freshwater Fishes of Canada (Scott and Crossman 1973) and Pacific Fishes of Canada
(Hart 1973) provide excellent information on the distribution of fish species. Information on
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(c)

(e)

(f)

g)

the distribution of freshwater fish is also available on the World Wide Web
(www.bcfisheries.gov.bc.ca/ fishinv/ and www.fishbase.org). Data from field studies
conducted at and nearby the site may also be used to identify site receptors if the data are
considered to be appropriate by the responsible authority;
If a member of a family of freshwater fish occurs or could occur at a site (e.g., rainbow
trout from the family Salmonidae), then the toxicity data on any of the fish species within
that family (e.g., rainbow trout, coho salmon, mountain whitefish, arctic grayling, arctic
char, etc.) must be included in the site-specific toxicological data set. In some cases,
include the available toxicological data on coldwater fish species or warmwater fish
species in the site-specific toxicological data set;
If a member of a class of freshwater invertebrates occurs or could occur at a site (e.g.,
water flea from the family Bosminidae), then the toxicity data on any of the
invertebrate species within that class (e.g., water fleas, copepods, ostracods, etc.) must
be included in the site-specific toxicological data set;
If a member of a phylum of freshwater algae occurs or could occur at a site (e.g.,
Chlamydomonas debaryana from the phylum Chlorophyta), then the toxicity data on
Any of the algal species within that phylum (e.g., Chlamydomonas debaryana,
Chlorella variegata, Stichococcus bacillaris, etc.) must be included in the site-specific
toxicological data set; and,
If a life stage of an aquatic organism does not occur and is not expected to occur at the
site (e.g., eggs and alevins of rainbow trout are not expected to occur at sites with soft
bottom sediments), then the toxicity data on that life stage may be excluded from the
site specific toxicological data set, provided that the data point is not the sole entry for
a species or family that is know or expected to occur at the site.

(xi)

To implement the recalculation procedure, the information in the site-specific toxicological data set
must satisfy the minimum toxicological data set requirements for deriving Canadian WQGs (CCME
1991; Singleton et al. 1995). Additional toxicity testing, using appropriate methods, may also be
conducted to verify the toxicological data available on the most sensitive species.

(xiii)

The PeWQO may be modified to account for levels of the factors that are considered to affect the
bioavailability and/or toxicity of a substance that are different than those that were used in the
development of the generic guidelines. For example, the PeWQO for copper could be modified to
account for high levels of humic acids at a site. In these cases, detailed science based rationale
should be provided to the responsible authority for approval prior to pursuing this option.

(xiv)

The WER procedure provides a direct means of modifying the PeWQO to account for site specific
water quality characteristics. Using this procedure, WERs for each priority substance at the site
would be calculated and used to modify the PeWQO. However, other procedures for assessing
bioavailability at the site (e.g., bioaccumulation tests) may be used under some circumstances,
subject to approval by the responsible authority.

Based on a cursory review of the data in Appendix H, it does not appear that Diavik has followed the CCME
guidance as described below.
Toxicity Information Relied Upon
Based on information provided in both the Phase I and Phase II reports, data from genera of aquatic plants,
invertebrates and fish that were not identified in their ecological surveys were excluded from consideration
in the modification of the water quality guidelines protective of aquatic life. CCME indicates that:


Toxicity information from fish of the same family must be considered (X(c));
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Toxicity information from invertebrates within the same class must be considered (X(e)); and



Toxicity information from algae within the same phylum must be considered (X(f)).

The Phase II report also indicates that only data with reported water hardness that was similar to Lac De
Gras was included. Given the rules outlined above, removal of data based on hardness is not appropriate
unless you apply the different approaches outlined by the CCME (site-specific toxicity information using Lac
de Gras water and the minimum number of test species or the calculation of a water effects ratio (WER)).
As a result, this data should not have been removed from consideration of the site-specific water quality
guidelines.
As Diavik only included toxicity information from the same genera of fish, invertebrates and algae, and
excluded all data with water hardness that differed from Lac de Gras, exclusion of relevant data is
considered probable. As a result, the SSRBCC for fish, plants and aquatic invertebrates derived by Diavik
may not be protective of aquatic life in Lac De Gras. Based on this discrepancy, it is likely that toxicological
data of relevant species and toxicological endpoints has been excluded from consideration in the
modification of the aquatic benchmarks relied upon by Diavik.
Minimum Data Set
Once the refined list of toxicological studies representing species considered relevant for the Site is
compiled, then the minimum data requirements to derive criteria should be examined to see if it is met. If it
is not met, then site-specific toxicity information would be required to supplement the data being relied upon.
CCME has provided a minimum data requirement depending on the type of guideline being produced. The
preferred guideline is referred to as a Type A guideline, but as Diavik has proposed water quality
benchmarks basically in accordance with Type B, the data requirements for Type B1 will be discussed
herein.
To derive an alternate guideline, the following minimum data requirements must be met for each
contaminant:


Toxicity studies from at least 3 fish species, with one from a salmonid and one from a nonsalmonid;



Toxicity studies from at least 3 aquatic or semi-aquatic invertebrates, at least one must be a
planktonic crustacean; and



Toxicity studies from at least one vascular plant or algal species

These studies must also meet the data requirements of a primary study.
Based on the data provided in Appendix H of the Phase II report, these data requirements do not appear to
be met for most parameters. Therefore, it was not appropriate to develop alternate guidelines.
Summary for Aquatic Life
Arcadis recognizes that modification of the approach used to derive the benchmarks protective of aquatic
life (fish, invertebrates and aquatic plants) would require a considerable level of effort. However, to derive
reliable SSRBCC to replace the CCME freshwater aquatic life guidelines, the level of effort is required.
Alternatively, the SSRBCC for aquatic life should be set to the generic CCME aquatic life guidelines.
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HIGHER TROPHIC LEVEL EXPOSURE THROUGH FOOD – RECEPTORS THAT
RELY ON BOTH AQUATIC AND TERRESTRIAL SOURCED FOOD
There appears to be inconsistencies with how the SSRBCC for soil and for water have been developed for
organisms that rely on both aquatic and terrestrial food sources.
A toxicity reference value (TRV) is an amount of a parameter that an organism can be exposed to on a daily
basis without developing adverse health effects from that exposure. It is essentially the “safe daily amount”
and organism can be exposed to.
Table 1.3-1 identifies the receptors considered by Diavik and the contribution of diet for each of these
receptors. If an organism can be exposed to a contaminant through various means (i.e., soil, air, water,
food), then a portion of the daily amount is allocated to each exposure so that the organism will not be
exposed to more on a daily basis. Multiple routes of exposure are considered in the source allocation. For
human health, 20% of the TRV is typically appointed for each medium of exposure. In ecological risk
assessments professional judgement can be applied but CCME does provide guidance for appropriate
source allocations.
Diavik has considered CCME guidance to allow an allocation for exposure to drinking water and has applied
a source allocation factor so that exposure to the environmental media and food account for 80% of the TDI
and drinking water 20%. This approach is appropriate, however when a receptor consumes both terrestrial
and aquatic prey, the contribution of the aquatic portion of their diet was not considered. As an illustration,
for the sandpiper, 80% of the TRV was allocated to soil and food ingestion. Food only considered the
biotransfer of contaminants from soil to invertebrates and did not consider the biotransfer from sediment to
invertebrates (note the BCFs/BAFs could differ considerably between soil, sediment and surface water and
biota). Table 1.3-1 indicates the sandpipers diet consists of 50% terrestrial and 50% aquatic invertebrates.
As presented in Table 1.2-1, 100% of the TRV for the sandpiper is being considered from water ingestion
and invertebrate ingestion (from sediment). So, assuming 50% of their diet is from terrestrial invertebrates,
then they could conceivably be above the TRV on a daily basis. The same is true for the grizzly bear, where
approximately 10% of its diet is sourced from aquatic receptors. 100% of the TRV for grizzly bears was
allocated to water ingestion and transfer of contaminants from soil to prey. However, a fish tissue
concentration protective of the grizzly bear was also calculated assuming 100% of the TRV could be
allocated to fish consumption. So again, based on the SSRBCC derived, the grizzly bear could be receiving
more than 100% of the TRV. The last example is the bald eagle. Table 1.2-1 indicates that 100% of the
daily dose for the bald eagle can come from water and 100% of the TRV can come from fish. So essentially,
200% of the TRV could be reached from the site and that does not include the other food sources that the
bald eagle could consume (caribou, vole, duck etc.).
Based on how the information is presented, it is not clear to the reviewer if the SSRBCC for soil and for
water will be protective of higher trophic receptors that consume prey from both the aquatic and terrestrial
environments. Additional clarity and a clear rationale for the approach used should be provided.

CONCLUSIONS AND RECOMMENDATIONS
The approach used for the derivation of the SSRBCC for soil for the protection of humans and terrestrial
organisms is generally acceptable and should confer adequate protection for these receptors if adopted as
closure criteria.
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It is not clear whether the water SSRBCC derived to be protective of wildlife would offer sufficient protection,
especially as the contribution of water to impacts in the aquatic food chain was not considered, or if it was
considered, a portion of the TRV was not attributed to the food source. Additional clarity should be provided.
The SSRBCC proposed to be protective of fish, invertebrates and aquatic plants is not derived following
CCME guidance and in Arcadis’ opinion would not provide adequate protection for aquatic life.
Arcadis recommends that the EMAB does not accept the SSRBCC for water that are based on fish,
invertebrates or plants, and that they request revision of these closure criteria in accordance with the CCME
guidance or that Diavik rely on the CCME generic guidelines protective of aquatic life as closure criteria.
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Water Boards Decision
SSRBCC Revision #1: Clarity must be provided in
Appendix V. The closure criteria tables presented must
include the list of all parameters with closure criteria, not
just those based on SSRBCC. If a standard guideline is
used for parameters where more than one guideline is
available, DDMI must include rationale for its choice.
SSRBCC Revision #2: DDMI is to engage with EMAB
on the issue of protection to higher trophic levels when
revising SSRBCC and explain how EMAB’s concerns
have been addressed.

DDMI Comment

Arcadis' Response

Tables, 3.1-1, 3.2-1, 3.3-1, 3.4-1, and Section 3.2 of CRP V4 Appendix X-8.2 Phase II Report

Tables 3.1-1 to 3.4-1 address the Water Boards Decision #1. Additional clarity has been
provided. Concerns remain with respect to the SSRBCC for aquatic life as captured in
subsequent discussion of decisions.

Aquatic life guidelines are applied to waterbodies that are used by various ROCs, including
birds and mammals. In addition, livestock and wildlife guidelines are also applied (Table 3.21). However, aquatic life guidelines are often much lower than wildlife and livestock
guidelines and are expected to be protective of higher trophic level birds and mammals with
the exception of calcium, lithium, molybdenum, uranium, and vanadium. It is important to
note that none of these compounds were identified as COPCs for ecological ROCs and
therefore, application of the aquatic life guidelines is conservative and reasonable.

The rationale provided is acceptable and addresses the concern for the protection of higher
trophic levels; however, DDMI did not rely on the CCME Aquatic Life Guidelines and have
derived site-specific guidelines. Concern remains for some of the SSRBCC for water as
outlined below with respect to the toxicity studies relied upon . Given DDMI's approach to
surface water guidelines protective of aquatic life, it is not clear based on the information
provided whether these would be protective of upper trophic levels. As such, the concern
still remains.

For selenium and mercury compounds, tissue-based guidelines were considered in the
derivation of SSRBCCs[fish-tissue]. Selenium was not a selected COPC for wildlife ROCs
and therefore no SSRBCC[fish-tissue] was derived for this parameter and an existing fish
tissue selenium guideline for wildlife consumers of aquatic life was applied (Table 3.4-1). For
mercury, it was assumed that 100% of mercury tissue concentration was in methylmercury
form. An SSRBCC[fish-tissue] for methylmercury was derived for protection of wildlife
consumers of aquatic life (CCME 2000; Table 3.4-1).
CCME. 2000. Canadian tissue residue guidelines for the protection of wildlife consumers of
aquatic biota: Methylmercury. In: Canadian environmental quality guidelines, 1999,
Canadian Council of Ministers of the Environment, Winnipeg.
SSRBCC Revision #3: DDMI is to engage with EMAB
on the issue of which lead guideline to apply for drinking
water quality for humans when revising SSRBCC and
explain how EMAB’s concerns have been addressed.
SSRBCC Revision #4: In order to improve the
transparency and clarity of drinking water SSRBCC,
DDMI must provide a comprehensive table that
illustrates all the derived SSRBCC for humans,
mammals, and birds, and include a summary column
that indicates the proposed closure criteria for a given
parameter.
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Updates Incorporated. Section 3.2, Table 3.2-1, and Appendix K

The revised report considers the revised HC lead drinking water guideline that has just
been released. Comment has been addressed. No concerns remain.

Updates Incorporated. Tables, 3.1-1, 3.2-1, 3.3-1, 3.4-1, and Section 3.2 of CRP V4
Appendix X-8.2 Phase II Report

Although the updated tables identify the SSRBCC, transparency is still lacking. Arcadis
suggests that a summary table be provided that shows all SSRBCC compiled for each
media with a column showing the final SSRBCC and basis. There are tables in the
Appendices that state a SSRBCC in the column, but the footnote indicates a different
SSRBCC that will be relied upon. The report would benefit from additional transparency.
Please see Attachment A as a sample format.
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Memo to John McCullum, EMAB
September 25, 2019
Water Boards Decision
SSRBCC Revision #5: DDMI is to engage with EMAB
on their comments related to toxicity testing endpoints
(i.e., EMAB comments 98, 99, and 157) and food chain
exposure in the derivation of SSRBCC (i.e., EMAB
comments 140, 149, 152, 159, and 179) when revising
SSRBCC and explain how EMAB’s concerns have been
addressed.

DDMI Comment
Sections 2.1, 2.2, 3.2 and Tables 2.1-1, 3.2-1 and Appendix H of CRP V4 Appendix X-8.2
Phase II Report EMAB 98, 99, and157: Sections 2.2, 3.2, Table 3.2-1; and Appendix
HEMAB 140, 149, 152, 159, and 179: Where guidelines were available, tissue-based
guidelines were used to derive SSRBCCs. In addition, calculation of the SSRBCCs for
wildlife and human health included bioaccumulation factors and bioconcentration factors to
account for potential bioaccumulation of various COPCs in the receptor. The approach
selected is in line with CCME (2006, 2007) and Health Canada (2010) guidance and is used
widely in Canada.
CCME 2007 does not provide directions on inclusion of additional measures for protection
against parameters that may have bioaccumulative potential. Based on our experience, food
chain models are not often used in the derivation of water quality benchmarks and we are
not aware of a current guideline to guide this type of work.
For the known bioaccumulative metals (i.e., organometallic methylmercury and the metalloid
selenium) tissue-based guidelines for consumption of wildlife were considered and
incorporated when appropriate. With the exception of selenium, to our knowledge, no
existing water quality guideline has been developed with consideration of food chain
modelling and trophic transfer.
To be able to derive a scientifically defensible SSRBCC that incorporates bioaccumulation
for each COPC, a large amount of co-collected concentration data from various
environmental media and biological tissues is required. Such data does not exist for Diavik
or most other projects in Canada.
Even if such data is collected, an extensive effort is required to establish potential
bioaccumulative relationships (i.e., environmental media concentrations and tissue
concentrations). Furthermore, there is no guarantee that such relationships will be identified
even for known bioaccumulative substances such as selenium. Performing this exercise for
each COPC is unrealistic given the data requirements, the effort, and time involved,
especially given that useful/meaningful biological relationships may not even be identified.

Arcadis' Response
The use of soil BCFs and BAFs in food chain modeling will infer protection to higher trophic
levels and is acceptable.
The reviewer agrees that water quality guidelines protective of freshwater aquatic life
(plants, inverts and fish) do not consider food chain transfer in the aquatic environment.
However, exposure to higher trophic level ecological receptors still needs to be considered
and has been recognized that the FAL guidelines need to be used in conjunction with
wildlife guidelines for substances that bioaccumulate or biomagnify . Typically, the CCME
WQG protective of aquatic life will confer protection to most higher trophic levels, except
for those parameters that biomagnify (as can be seen by comparing the FWAL with the
livestock water or irrigation water guidelines); however, since Diavik has elected to modify
the FWAL guidelines, it is not clear whether the SSRBCC would be protective of higher
trophic levels.
There are literature values available that will allow the same approach taken (application
of BCFs or BAFs) for the terrestrial food chain modeling to be incorporated into the aquatic
food chain modeling. There is no need for extensive scientific investigations.
Table 1.3-1 of the Phase II Report indicates diets of the surrogates that have been
considered in the derivation of the SSRBCC for the Site. However, it does not appear that
receptors that rely on food from both the terrestrial and aquatic environment (e.g., grizzly
bear and the sandpiper)have had the contribution of their exposure from prey from both
ecosystems considered in the derivation (in accordance with equations provided in table
1.2-1) (e.g., grizzly bear and fish, sandpiper and terrestrial invertebrates).
If Diavik does not wish to incorporate transfer of COPCs through the aquatic food chain in
the derivation of the SSRBCC, then perhaps reducing the source allocation from 1 to a
fraction of 1 to allow for additional exposure should be completed.
Comments regarding arsenic are accepted. The consideration of updated TRVs for lead
addressed our concern.

Concerning the request for additional tissue based SSRBCCs (EMAB 179), in the absence
of a CCME environmental quality guideline protective of higher trophic level organisms, it is
not incumbent on DDMI to initiate the toxicological rationale for, or the development of, an
SSRBCC.
Regarding the development of SSRBCCs for “non-threshold” parameters (i.e., arsenic and
lead): Arsenic was not selected as a COPC in soil for protection of human health and
therefore no SSRBCC for arsenic in soil for protection of human health was derived. The
derivation of the Canadian Drinking Water Quality Guideline for arsenic does not consider
carcinogenicity. Therefore, to be consistent with the Canadian Drinking Water Quality
Guidelines, the non-threshold nature of arsenic was not considered in the derivation of the
SSRBCC for arsenic in water.
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Memo to John McCullum, EMAB
September 25, 2019
Water Boards Decision

SSRBCC Revision #6: DDMI is to provide justification
for the exclusion of any toxicological data, as explained
in the follow-up response from EMAB.91

SSRBCC Revision #7: DDMI is to address the potential
concern of additive exposure to soil contaminants via
particulate dust inhalation in its derivation of SSRBCC
for contact with soil to humans.

arcadis.com
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DDMI Comment
Lead was not selected as a COPC in soil for protection of human health and therefore no
SSRBCC for lead in soil for protection of human health was derived. Lead concentrations in
water were below the newly published Health Canada Drinking Water Quality Guideline
(Health Canada 2019) of 0.005 mg/L. The SSRBCC for lead in water was updated using the
EFSA (2013) "Scientific opinion on lead in food" based on reviewers request, resulting
in updates to Section 3.2 and Table 3.2-1 of the Phase II report. EFSA (2013) threshold
concentrations were adopted for calculation of SSRBCC of lead in water for adults and
toddlers. EFSA provides a 95th percentile lower confidence limit of the benchmark dose of
1% extra risk (BMDL01) of 0.5 μg/kg BW/day for blood levels for children.
For adults, EFSA reports a blood level of BCMDL01 of 0.63 μg/kg BW/day for
nephrontoxicological effects. The updated calculated water SSRBCCs for lead in adults and
toddlers were determined to be 0.00238 mg/L and 0.0011 mg/L for adults and toddlers,
respectively, and are lower than the new Canadian Drinking Water Quality Guideline for lead
(0.005 mg/L). The adult and toddler SSRBCCs for lead in water are also lower than the final
SSRBCC for the protection of fish, which is 0.007 mg/L. Diavik Water Quality Benchmark of
0.001 mg/L is below the calculated water SSRBCCs for lead in adults and toddlers, the
Canadian Drinking Water Guideline, and the SSRBCC for the protection of fish. Therefore,
the Diavik Water Quality Benchmark of 0.001 mg/L was adopted as the final SSRBCC for
lead in water to be protective of all water uses.
Please note an HHRA was not conducted for the derivation of SSRBCCs. If an HHRA is
conducted in the future, non-threshold toxicity will be addressed by averaging exposure to
carcinogens over a lifetime.

A site-wide closure objective is that air quality does not pose risk to wildlife, aquatic systems,
or humans. Thus, a Closure criterion for total suspended particles (TSP) has been
developed for the Project. While execution of the earthworks necessary for implementation
of closure works may result in some transitory emissions with limited effects on select air
quality parameters (such as dustfall within geographically limited areas), the implementation
of reclamation and closure is expected to result in elimination of air quality effects that may
have been present during Operation. Air inhalation is not expected to be a significant
exposure route for human ROCs at Closure. Mining activities, such as blasting, vehicles,
and construction, are the primary sources of dust during Operations, rather than windgenerated dust from the landscape, which would be the only source of dust during closure.
Further, the finer materials that are more susceptible to dust generation, like the fine
processed kimberlite, will be covered with a rock cover or water. The cover will provide
additional protection against wind erosion. As a result, TSP and PM10 during closure are
expected to be at or similar to background levels.

Arcadis' Response

While clarity on each guild and rationale was provided, the rationale for exclusion of toxicity
information was not provided. Table 2.1-1 indicates that for mammals and birds, toxicity
data for species within the same class as the test organisms was considered. Where for
plants, fish, invertebrates, the table indicates that toxicity information for the same genera
were considered. It is not clear why fish, invertebrates and plants only included toxicity
information from species within the same genera and not in accordance with CCME
guidance (as outlined in the memorandum). DDMI will need to demonstrate that the
exclusion of data from aquatic organisms will provide adequate protection to aquatic life
within Lac de Gras.
The justification provided by DDMI is acceptable and given the closure criterion for TSP
and that the closure plans will mitigate dust and fine particulate, then Arcadis agrees that
the inhalation of particulates will be minor and additive effects are not required to be
incorporated into the SSRBCC.
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Memo to John McCullum, EMAB
September 25, 2019
Water Boards Decision
SSRBCC Revision #8: DDMI is to explain whether it
would be appropriate to apply the guidance for soil
contact to sediment contact by humans and, if
appropriate propose revised sediment SSRBCC.

DDMI Comment
As stated in Section 2.2.2 of the Phase I Report, exposure to North Inlet sediment was not
considered as a pathway for human exposure to COPCs. Wading or recreational activities
with the potential for contact with sediment would only be possible during the brief ice-free
period, and would likely only expose the feet of an individual to sediment, thus only a small
surface area of the body would be exposed. Furthermore, it is unlikely that an individual
would spend long periods of time standing or wading in sediment as Arctic lakes have cold
temperatures and the sediment would most likely be washed off with the lake water upon
exit. Therefore, the exposure time of the feet to sediment would be very short and very
infrequent. Since exposure to sediment involves a small dermal surface area and a short
exposure time, the potential risk to human health is negligible. In addition, the exposure to
COPCs via dermal exposure from soil are expected to be negligible in comparison to other
exposure pathways such as food or drinking water pathways. Health Canada (2010)
provides guidance on the assessment of dermal contact with soil; the guidance can be used
for estimation of dermal contact with sediment; however, given the negligible short exposure
time and small dermal surface area, human exposure to sediment was not considered in the
derivation of SSRBCCs.

Arcadis' Response
Health Canada does provide guidance for direct contact with sediment of humans
(https://www.canada.ca/en/health-canada/services/environmental-workplacehealth/reports-publications/contaminated-sites/supplemental-guidance-human-healthrisk-assessment-contaminated-sediments-direct-contact-pathway.html).
However, the
rationale of minimal exposure to sediment provided by DDMI is acceptable for the exclusion
of consideration of this pathway but it should be provided in the Phase I report for
transparency.

Health Canada. 2010. Federal Contaminated Site Risk Assessment in Canada, Part I:
Guidance on Human Health Preliminary Quantitative Risk Assessment (PQRA). Version 2.0.
Revised 2012. Contaminated Sites Division, Safe Environments Directorate: Ottawa, ON.
SSRBCC Revision #9: DDMI is to incorporate revisions
as outlined in Table 3.
Issue 1: Revisions to Appendix V

Revise how SSRBCC information was included in Appendix V and update tables in Appendix
V for consistency with the SSRBCC reports. EMAB 97, 119, 120, 121, 122, 123, 125, 126,
128, 182, 183, 184, and 185.

To be addressed in CRP V4-1

Issue 2: Revisions to Appendix V

Golder. 2012. Diavik Diamond Mine: Air Dispersion Modelling Assessment. Golder
Associates. Burnaby, British Columbia.

The correction has been made.

Issue 3: Revisions to Appendix X - 8.1

Health Canada. 2019. Guidelines for Canadian Drinking Water Quality: Guideline
Technical Document -- Lead. Health Canada. www.canada.ca/en/healthcanada/services/environmental-workplace-health/reports-publications/waterquality.html (retrieved April 2019)

The reference has been provided.

Issue 4: Revisions to Appendix X - 8.1

Table 2.4-12 of Phase I Report

The footnote indicates that 0.09 mg/L is an aesthetic criteria, where actually the 0.09 is a
MAC. The 0.02 mg/L is an aesthetic criteria. Please correct the footnotes. This is a
typographical error and will not change the results of the report.

Issue 5: Revisions to Appendix X - 8.1

Section 2.4.5.2 of Phase I Report

The inconsistency was addressed.

Issue 6: Revisions to Appendix X - 8.1

Section 2.4.5.2 of Phase I Report

The rationale was provided and is acceptable.

Issue7 : Revisions to Appendix X - 8.1

Table 2.2-1 of Phase I Report

Table 2.1-1 The requested clarification was provided, however, instead of relying on toxicity
information for a specific species, ERM expanded that to within the same genus for plants,
invertebrates and fish, and within the same class for mammals and birds. Rationale for
only relying on toxicological data from the same genera is required as this approach will
exclude considerable amount of data that is likely relevant for the protection of ecological
health. The use of genera for fish, aquatic invertebrates and plants also does not comply
with CCME guidance. See memorandum Aquatic Life section for further discussion.
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Memo to John McCullum, EMAB
September 25, 2019
Water Boards Decision
Issue 8 : Revisions to Appendix X - 8.1
Issue 9 : Revisions to Appendix X - 8.1

DDMI Comment
Section 2.1.3 of Phase I Report
Updates incorporated. Section 2.4.5. Reference to the DIAVIK AEMP DESIGN PLAN
VERSION 4.1 (DDMI 2017) provided.

Arcadis' Response
The comment has been addressed.
The requested reference has been provided.

DDMI 2017. Aquatic Effects Monitoring Program Design Plan Version 4.1. June 2017.
http://registry.mvlwb.ca/Documents/W2015L2-0001/Diavik%20%20AEMP%20Design%20Version%204.1%20-%20Jun%2020_17.pdf
Issue 10 : Revisions to Appendix X - 8.1

Updates incorporated. Figure 2.5-1 of Phase I Report

The figure has been updated.

Issue 11 : Revisions to Appendix X - 8.1

Updates incorporated. Figure 2.5-2 of Phase I Report

The figure has been updated.

Issue 12 : Revisions to Appendix X - 8.2

Updates incorporated. Table 3.3-1 and Section 3.3 of Phase II Report

They have defaulted to the CCME sediment quality guidelines for SSRBCC, which is
acceptable.

Issue 13 : Revisions to Appendix X - 8.2

Updates incorporated. Appendix H, Table 3.2-1 and Section 3.2 of Phase II Report

Additional clarity was provided in Appendix H; however, concerns remain with respect to
the selection of appropriate benchmarks protective of aquatic life.
Please see
memorandum Aquatic Life section for additional details.

Issue 14 : Revisions to Appendix X - 8.2

Updates incorporated. Appendix I , J, and K of Phase II report and Table 2.4-1 of Phase I
report.

Responses partially accepted. It appears that SSRBCCs for human receptors are in
Appendix K, not J as indicated in the response to comment. Discrepancies remain between
lowest SSRBCC in the Appendices and SSRBCC shown in Table 3.2.-1, e.g. for chromium.
Please see the appended sample table that is a suggestion for clearly summarizing the
SSRBCC for the Site.

Issue 15 : Revisions to Appendix X - 8.2

Updates incorporated. Section 1.1.2, 1.1.3, and 1.2.2 of Appendix A of Phase II Report. The
protection goals were updated in Table 2.1-1. In addition, in Appendix A Phase II Report,
water, soil and food uptake exposure routes are considered for birds of prey.
Bioconcentration Factors (BCFs) included in equations 2 incorporate the accumulation
potential of COPCs in these ROCs.

Table 2.1.-1 Table ok, birds of prey added. Updates to Sections 1.1.2 and 1.1.3 to include
birds of prey were not shown. In Section 1.2.2 Methylmercury was identified as a COPC in
fish tissue, however, and fish consumption by peregrine falcon and bald eagle was not
taken into consideration and water uptake was assumed to be 100%. Please refer to the
memorandum for additional discussion of this issue (Section Higher Trophic Level
Exposure Through Food...). Please provide an explanation of how the SSRBCC are
protective of all exposure pathways.

Issue 16 : Revisions to Appendix X - 8.2

Updates incorporated. Table 2.1-2 of Phase II ReportC27:D28

Response accepted. However, it appears that the correct table is Table 2.1-1 of the Phase
II Report. It is unclear how the referenced CCME (2007) protocol applies to the terrestrial
receptors. Please verify reference and update if appropriate.

Issue 17 : Revisions to Appendix X - 8.2

Updates incorporated. Table 2.2-1, 2.2-1 and Appendix H of Phase II Report. Table 2.2-1 of
CRP V4 Appendix X-8.2 Phase II Report is updated with sources for each selected study.
In addition, Appendix H of CRP V4 Appendix X-8.2 Phase II Report was updated with
additional details and explanations of the studies considered for the TRV selection. Table
2.1-1 expands on the protection goals employed to derive protection goals.

The requested reference has been provided. Concerns with the data relied upon in
Appendix H have been discussed in previous comments.
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Memo to John McCullum, EMAB
September 25, 2019
Water Boards Decision
Issue 18: Revisions to Appendix X - 8.2

DDMI Comment
No changes were made to Table 2.3-4. See notes for additional details. TRVs for
molybdenum and selenium reported in "Toxicological Values (TRVs) and Chemical-Specific
Factors, Version 2.0" (Health Canada 2010) are reported in Table 1 as well as Appendix A
of the guidance. Appendix A provides details on the derivation of the TRVs in addition to the
source of the underlying data used in the derivation. Molybdenum and selenium TRVs from
Table 1 and Appendix A of the guidance documents were found to be contradictory. After
further investigation into the original studies from which the TRVs were derived, we retained
the TRVs used in the SSRBCC derivation as they align with the TRVs in Appendix A of the
guidance document as well as the underlying studies that were used for the derivation of the
guidelines. In addition, the TRVs from Table 2.3-4 of the CRP V4 Appendix X-8.2 Phase II
Report, are widely used in contaminated sites and environmental assessments in Canada.

Arcadis' Response
The response is accepted. DDMI is correct there is an error within Table 1 of the HC
guidance document. Comment is addressed.

Health Canada. 2010. Federal Contaminated Site Risk Assessment in Canada, Part II:
Health Canada Toxicological Reference Values (TRVs) and Chemical-Specific Factors,
Version 2.0. Contaminated Sites Division, Safe Environments Directorate: Ottawa, ON.
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Memo to John McCullum, EMAB
September 25, 2019

Attachment A:

Selection of SSRBCC for Surface Water

SSRBCCHHDW

SSRBCCAL

SSRBCCWL

Arsenic

0.01

0.048

0.025

NA

0.01

0.005

0.00015

0.0051

NA

0.00015

Cadmium

SSRBCCTG

Final
SSRBCCSW

COPC

Basis
HH Drinking water
Protection of Aquatic Life

etc.
Notes
SSRBCC

Site specific risk based closure criteria

HHDW

Human health drinking water

AL

Aquatic Life = most stringent of SSRBCC for fish, aquatic plants and aquatic invertebrates

WL

Wildlife = most stringent of CCME irrigation or livestock guidelines

TG

Aquatic Wildlife =CCME tissue residue guideline

SW

Final surface water SSRBCC = most stringent of the derived SSRBCC for water.

units

mg/L
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Memo to John McCullum, EMAB
September 25, 2019

ATTACHMENT 2: LIMITATIONS
This report has been prepared and the work referred to in this report has been undertaken by Arcadis
Canada Inc. (Arcadis), for the Environmental Monitoring Advisory Board (EMAB). It is intended for the sole
and exclusive use of the EMAB, its affiliated companies and partners and their respective insurers, agents,
employees and advisors (collectively, “EMAB”). Any use, reliance on or decision made by any other person
other than EMAB based on this report is the sole responsibility of such other person. EMAB and Arcadis
make no representation or warranty to any other person with regard to this report and the work referred to
in this report and they accept no duty of care to any other person or any liability or responsibility whatsoever
for any losses, expenses, damages, fines, penalties or other harm that may be suffered or incurred by any
other person as a result of the use of, reliance on, any decision made or any action taken based on this
report or the work referred to in this report.
This report has been prepared in accordance with generally accepted engineering and environmental
practices for the exclusive use of EMAB. This report is based on the information provided by EMAB and
information obtained during this work program.
Third party information reviewed and used to compile the data and conclusions contained in this report is
assumed to be complete and correct. Arcadis used this information in good faith and will not accept any
responsibility for deficiencies, misinterpretation or incompleteness of the information contained in
documents prepared by third parties.
The investigation undertaken by Arcadis with respect to this report and any conclusions or recommendations
made in this report reflect Arcadis’ judgment based on the information available at the time of preparation
of this report. Unless otherwise stated, the findings cannot be extended to previous or future site conditions,
portions of the site which were unavailable for direct investigation, subsurface locations which were not
investigated directly, or chemical parameters, materials or analysis which were not addressed. Substances
other than those addressed by the investigation described in this report may exist within the site, substances
addressed by the investigation may exist in areas of the site not investigated and concentrations of
substances addressed which are different than those reported may exist in areas other than the locations
from which samples were taken.
If site conditions or applicable standards change or if any additional information becomes available at a
future date, modifications to the findings, conclusions and recommendations in this report may be
necessary.
Other than by EMAB, copying or distribution of this report or use of or reliance on the information contained
herein, in whole or in part, is not permitted without the express written permission of Arcadis. Nothing in
this report is intended to constitute or provide a legal opinion.
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Closure Planning for Diavik
Diamond Mine:
A Workshop to Gather Community Input
Workshop hosted by the Environmental Monitoring
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Executive Summary
From February 14-16, 2017, the Environmental Monitoring Advisory Board (EMAB) hosted a
closure planning workshop for Board members and representatives from each of the five
Aboriginal Parties affected by the Diavik mine. The purpose of the workshop was threefold:
 Help participants learn about closure;
 Get feedback on issues and concerns, particularly from community participants; and
 Plan for next steps on input into closure decision-making.
The workshop included presentations by two expert resource people contracted by EMAB to
review Diavik’s proposed closure plans (Bill Slater and Randy Knapp) as well as a presentation
by EMAB’s Diavik Diamond Mines Inc (DDMI) Board member (Gord Macdonald), each of
whom were on-hand throughout the three days to provide information supporting plenary and
break-out group discussions. There was also a presentation and Q&A with a staff person from
the Wek’eezhii Land and Water Board, covering the regulatory process and steps being taken
to address regulatory gaps. The main topics covered were:
 DDMI’s proposed closure plans for various mine site facilities;
 Participants’ vision for the site post-closure;
 Community engagement to date and the work of the TK Panel;
 DDMI’s closure objectives and proposed criteria for meeting those objectives; and
 Considerations for long-term monitoring/maintenance and financing.

It became clear during the workshop that DDMI’s proposed closure plans do not match
participants’ vision for the restoration of plant communities, and there are remaining questions
and concerns about whether contaminant levels will be minimized and whether there will be
adequate ramps for wildlife to pass over. In addition, much more attention must be paid to longterm monitoring plans and funding. These issues should be addressed during more
comprehensive community engagement.
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The following is a summary of recommendations that were generally supported by workshop
participants:

1. Communication and Community Engagement
1a) Who to engage - DDMI should engage more fully with Aboriginal government
organizations and leadership/representatives about proposed closure plans, as well as
elders’ councils, youth, and the community at large.
1b) How to engage – In accordance with best practices, DDMI should conduct longer
sessions with communities specifically focused on closure, and encourage more
meaningful dialogue with the help of a facilitator chosen by the community.
1c) How to engage - A diorama or 3D model of the entire site (particularly the NCRP
and PKC facility) would be a useful tool during community engagement sessions.
1d) Results of engagement – DDMI should present a clear summary to communities
as to how community input has been incorporated or considered in closure planning.
1e) Record of engagement – DDMI should follow WLWB requirements in preparing a
Record of Engagement.
1f) Collaboration – DDMI should pursue opportunities for collaboration with TK Panels
or research projects associated with the other diamond mines in the area.
1g) EMAB Board responsibilities – EMAB Board members should update the
members of their own communities and Aboriginal Parties on EMAB activities and
bring back any community concerns for board discussion. Community members to
report concerns to their own governments who appoint the community’s EMAB
representative.

2. Future site visits
2a) Plan a longer site tour with more opportunities to leave the bus. Include
opportunities to walk on the waste rock pile, get closer to the pits, and examine the revegetation plots in more detail.
2b) Plan another site tour in spring and/or summer.

3. Re-vegetation
3a) In order for the site to be “friendly” for plant growth, fine material that holds water
must be laid down. Participants suggested the use of fine PK as a substrate.
3b) Active re-vegetation efforts using seeds from wild local plants should take place,
including on the North Country Rock Pile.
3c) The PKC facility should be at least partially revegetated, perhaps around the
edges, so that it would become closer to pre-development conditions.
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3d) Infrastructure routes (eg. roads and laydowns) could be a prime opportunity for revegetation since finer materials already exist as a base.
3e) Given that Ekati and Diavik are located so close to one another, and Ekati seems
to be having some success in re-vegetating its rockpiles, Ekati and Diavik should
collaborate in sharing results of their respective re-vegetation research.

4. Wildlife
4a) In order to avoid increased predation (Site Wide Objective #8) – there should not
be barriers or holes on the landscape that could trap wildlife.
4b) More work is needed on developing effective criteria for SW11 (site is “safe for use
by people and wildlife”). Diavik should use TK and results from research on other sites
in order to establish these criteria.
4c) Ramps should be built with gentle, smooth slopes over any steep areas or edges
of roads.

5. Water quality criteria
5a) Aquatic Effects Benchmarks are preferred closure criteria over the SSRBC since
the expectation is that water quality in Lac de Gras should return as closely as
possible to pre-development conditions after closure.
5b) New water monitoring locations for the closure period will need to be chosen with
input from the TK Panel, community members, and EMAB. These should include
creeks which flow into Lac de Gras throughout the lake.

6. Long-term maintenance and monitoring
6a) A program should be established for long-term community-based monitoring – as
a collaborative effort between DDMI, multiple levels of government and the affected
communities.
6b) The GNWT, in collaboration with regulatory boards and Aboriginal governments,
should establish financial mechanisms to ensure neither governments nor taxpayers
will be responsible for long-term mine closure costs.
6c) The waste rock pile should be closely monitored during and after closure to ensure
the cover and freezing are functioning as predicted. It could take fifty years or more to
begin to detect any seepage from the pile.
6d) A plan should be established for long-term monitoring of the PKC facility, including
any potential thaw and proper functioning of the spillway. The plan should include what
response actions will be taken should problems be detected.
6e) DDMI should leave some accommodation facilities on site for future monitoring
and educational activities.
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Introduction
From February 14-16, 2017, the Environmental Monitoring Advisory Board (EMAB) hosted a
closure planning workshop for Board members and representatives from each of the five
Aboriginal Parties affected by the Diavik mine. The purpose of the workshop was threefold:
•
•
•

Help participants learn about closure;
Get feedback on issues and concerns, particularly from community participants; and
Plan for next steps on input into closure decision-making.

Over the course of the workshop—which included presentations by expert resource people,
break-out groups and a mine site visit—participants discussed:
o DDMI’s proposed closure plans for various mine site facilities, including the North
Country Rock Pile (NCRP), pits, North Inlet and Processed Kimberlite Containment
(PKC) facility;
o Participants’ vision for the site post-closure;
o Community engagement to date and the work of the TK Panel;
o DDMI’s closure objectives and proposed criteria for meeting those objectives; and
o Considerations for long-term monitoring/maintenance and financing.

This report is structured as follows:
 Background and context related to EMAB and the closure planning process so far;
 Description of the workshop (objectives, participants, format, site visit);
 Summary of workshop discussions (community engagement, vision for the site postclosure, comments about specific mine facilities);
 Analysis of DDMI’s proposed closure criteria in comparison to its established closure
objectives; and
 Conclusion and summary of recommendations.
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Background and Context
The Environmental Monitoring Advisory Board (EMAB)
The Environmental Monitoring Advisory Board (EMAB) was formed as a requirement of the
Environmental Agreement (EA) for the Diavik Diamond Project, which came into effect in 2000.
EMAB has seven Board members, including representatives from each of the five Aboriginal
Parties to the Agreement, the company, and the Government of the Northwest Territories
(GNWT). As a result of the devolution process, the federal government has taken steps to
withdraw from the EA and has stopped appointing a representative to the Board, instead
delegating its authority to the GNWT. EMAB operates independently of Diavik and any
government agency.
EMAB’s overall role is to provide an integrated and co-operative approach to the environmental
management of the Diavik Diamond Project, facilitating communication with Parties to the
Agreement and making recommendations regarding environmental effects.

Closure Planning Process
Closure planning is not new to the Diavik mine; it was considered as part of the original
environmental assessment and permitting process. Closure plans have evolved, changed, and
become more detailed with the actual development and operation of mine facilities, and with
the results of various research and monitoring projects conducted over the years.
So far, regulators have approved three versions of Diavik Diamond Mines Inc.’s (DDMI’s)
Interim Closure and Reclamation Plan (ICRP), and DDMI is expected to submit version 4 by
the end of March 2017.
Every year, DDMI is required to submit a progress report on closure to the Wek’eezhii Land
and Water Board (WLWB). The progress report that DDMI submitted on March 31, 2016
included a final closure plan for the North Country Rock Pile (NCRP), an interim closure and
reclamation plan for the A21 Pit, and a revised security deposit estimate. Each of those items
requires WLWB approval, and the Land and Water Board invited input from Affected
Communities, government agencies, EMAB, and the general public.
EMAB has reviewed and commented on each part of the March 2016 progress report, with the
help of Arcadis Canada and Slater Environmental Consulting. Overall, EMAB expressed
concerns that the plan may not set high enough minimum standards to ensure protection of the
environment, and that some of Diavik’s proposed closure criteria may not ensure its closure
objectives are met. EMAB also urged greater attention to long-term monitoring plans.
Furthermore, EMAB echoed concerns expressed by Affected Communities that community
engagement on the NCRP final closure plan has been inadequate. One of the main objectives
of this workshop was to provide a forum for community members to give their feedback on draft
closure plans and to suggest ways Diavik could better engage communities on closure
planning in the future.
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EMAB intends to use the feedback gathered at this workshop in reviewing version 4 of Diavik’s
ICRP and any revisions to the NCRP closure plan, which DDMI is also expected to submit by
the end of March 2017.

Description of the Workshop
Objectives
The main objectives of this Closure Planning Workshop for Diavik Diamond Mine were:






Help participants learn about closure, including:
o general closure and reclamation concepts;
o NWT mine closure and reclamation guidelines; and
o particular issues and background context associated with Diavik Diamond
Mine.
Get feedback on issues and concerns, particularly from community participants.
o Get input on DDMI’s proposed final closure plan for the North Country Rock
Pile (NCRP).
o Get input that will help EMAB review version 4 of DDMI’s Interim Closure and
Reclamation Plan (ICRP).
Plan for next steps on input into closure decision-making.
o Produce recommendations for involvement of communities in development
and review of a revised closure and reclamation plan.

Participants
A total of 25 people participated in the workshop. The aim was to ensure that there was strong
representation from the communities, and this was achieved with a total of 15 Dene, Métis and
Inuit people participating, from all five Aboriginal Parties.
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Participants included the following:






EMAB Board members (6)
Community participants (10)
Presenters / Resource people (4)
Observers (2)
Staff and facilitator (3)

A complete list of participants is found in Appendix A.

Workshop structure and format
The workshop was held over three days, with 2.5 days of presentations and discussions in
Yellowknife and a half-day site tour at the Diavik mine.
The first morning featured a presentation by EMAB’s DDMI representative (Gord Macdonald)
about Diavik’s proposed closure plans so far, with opportunities for participants to ask
questions and establish a solid understanding of unfamiliar terms and concepts.
The mine site tour was planned for the second half of Day 1; however, poor weather conditions
forced EMAB to delay the flight until Day 2. Again on the morning of Day 2, poor weather
resulted in the flight being delayed a second time. Participants gathered at the airport early in
the morning on Day 3, and after an hour’s delay were finally able to board the plane and
proceed with a shortened site visit. These complications resulted in the workshop agenda
being revised multiple times on the
fly, depending on the availability of
presenters. While these continuing
changes and adjustments caused
some frustration amongst
participants, they proved
themselves to be remarkably
patient and adaptable. The group
was able to cover all of the topics
and fulfill the workshop objectives
in the end. The final agenda is
outlined in Appendix B.
The portion of the workshop held
Current Diavik mine site facilities
in Yellowknife was split between
presentations by resource people, which included considerable group discussion, and lengthy
break-out group discussions (with about 6 people in each group). The most extensive
presentations were by Randy Knapp (Arcadis Canada) and Bill Slater (Slater Environmental
Consulting), who have been working with EMAB over the past year to evaluate DDMI’s
proposed closure plans. Three aerial maps were provided to each break-out group showing the
Diavik site pre-development, the site with current mine facilities, and Diavik’s projections for
what the site will look like post-closure.
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Site Visit
The purpose of the Diavik mine site tour was to allow participants to get a better sense of scale
and to experience the mine facilities in person—particularly the facilities that have been the
focus of closure planning. The tour did not include worker accommodation buildings, the wind
farm, or the inside of processing/treatment facilities.
For several workshop participants, this was their first visit to the Diavik mine site. Unfortunately,
the visit had to be shortened due to flight delays, and many aspects were difficult to view or
experience in winter conditions. Most of the tour was conducted from inside the bus.
One of the elders remarked afterward that during the site tour it really sunk in for him that the
land and the lake will never be the same, once he saw the giant holes that have been created
in the ground.
Once the group returned to Yellowknife, we held a sharing circle so each participant could give
their feedback about the tour. Highlights of the tour, according to participants, included:





Participants observed hundreds (possibly thousands) of caribou – both from the plane
on the way in, and from the road just south of the A21 pit. Participants remarked they
had never seen that many caribou at the Diavik site before. Group members were
surprised, amazed the caribou were not scared away by the noise and activity, and
pleased to see caribou still using that route.
Other wildlife observations included foxes, a wolf, and a golden eagle.
Participants appreciated the efforts of Diavik’s tour guide, a staff member with the
environmental management team.

The group asked about mine protocols when caribou are observed so close to the mine site,
but the Diavik tour guide was not clear on what the protocols say. Participants also expressed
interest in learning more about the role of wildlife monitors on site.
Participants’ frustrations and disappointments about the tour included:





The tour was too short and there were few opportunities to leave the bus.
Only a few snacks and no water or meals were provided.
The group did not get to go up and walk around on the waste rock pile (NCRP) or see
it up close.
Snow everywhere made it hard to
see some of the facilities.

On the other hand, participants noted that
the dust on site is much easier to see in the
winter than in the summer. The snow was
visibly grey/brown. The group noticed a
crusher dropping crush directly onto a pile
without hooding, so lots of dust was being
spread.
For future tours, participants mentioned an
interest in seeing:
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the entire site in the spring (freshet) and summer seasons;
the pits closer up;
the A418 pit being filled;
portions of the winter road;
the processing plant, water treatment plant, and worker accommodations; and
a closer view of the revegetation plots, ideally in the summertime.

The GNWT Lands Inspector, who came along on the tour in an unofficial capacity, remarked
how impressed he was with how observant the community participants were—both on the
plane and during the tour, noticing various species of wildlife and counting the number of trucks
they observed on the winter road. The inspector told participants to contact him if they want to
view his collection of photos of the site during various seasons, including spring and summer.

Summary of Workshop Discussions
Community Engagement
One of EMAB’s main responsibilities is to provide and receive information from the affected
communities, with the goal of promoting meaningful community engagement in the oversight
and regulation of Diavik mine. During the workshop, Executive Director John McCullum made a
brief presentation outlining ways DDMI has engaged so far with communities, and
acknowledging concerns raised by EMAB and Affected Communities that engagement on the
NCRP final closure plan has been inadequate. Until recently, DDMI’s closure-related
presentations to communities have been a brief part of its annual update, which is required
under the Participation Agreements. DDMI’s reporting on closure-related engagement has
been limited to the date of the meeting and any broad topics raised.
A YKDFN participant informed the group that while community consultation in the past has
been inadequate, DDMI and YKDFN have recently been working on improving engagement.
Company representatives met with the YKDFN Chiefs, took them on a site tour, and tried to set
up a community meeting. They also met with the elders’ senate. However, YKDFN remains
unclear as to how community input has been or is being incorporated into closure planning.
The DDMI representative at the workshop argued that Diavik has become more
comprehensive in its engagement within the last six to eight months. He objected to the Land
and Water Board requirements for Records of Engagement (where proponents are required to
report to the WLWB detailed results of community engagement, including what input has been
received and how it is being used/considered in planning). DDMI believes that it should be the
responsibility of communities to report to WLWB directly about the results of community
engagement. An updated version of DDMI’s Engagement Plan is currently under review by the
WLWB.
One workshop participant voiced concern about the degree to which EMAB Board members
are reporting back to communities. EMAB Board members are appointed by Aboriginal Parties
and are expected to update community members on EMAB activities and bring back any
community concerns for board discussion. Board members at the workshop discussed ways to
better hold their fellow Board members accountable, and urged community members to report
concerns to their own governments who appoint the Party’s EMAB representative.
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Traditional Knowledge (TK) Panel
Back in 2011, EMAB was actively involved in establishing the TK Panel for the Diavik mine;
however, in 2013 DDMI began to take a greater role in facilitating and organizing the TK Panel.
EMAB currently monitors and assesses results of the TK Panel’s work and DDMI’s responses.
The Panel’s recommendations and Diavik’s responses are included in DDMI’s closure planning
reports and can be found on the EMAB website (www.emab.ca).
North Slave Métis Alliance (NSMA) participant Kathy Arden made a short presentation on the
Diavik TK Panel, of which she is a member. According to Kathy, TK Panel members:
o
o
o

contribute elders’ knowledge of the land, animals and fish;
offer observations on how the Diavik mine has impacted the land and environment;
and
give recommendations on how to get the land back as closely as possible to the way it
was before.

Each meeting is recorded and detailed transcripts are kept to ensure records are accurate and
complete. Kathy emphasized how thorough the Panel’s process is – items are discussed; then
recommendations are drafted, reviewed, and corrected, before being presented to DDMI for
response. The recommendations and responses are provided to the WLWB as part of Diavik’s
regular reports and are posted on the public registry. Kathy told the group that she has a long
spreadsheet she could share, listing all of the Panel’s recommendations.
Another participant asked how Panel members feel about DDMI’s responses to the
recommendations so far, and Kathy responded that the Panel is generally happy. DDMI
provides technical reasons when they do not implement a recommendation. Sometimes it
takes a while to reach agreement. DDMI also asks questions to the Panel. It is a respectful
relationship.
When asked whether Panel members engage with communities on their recommendations,
Kathy stated that she is not aware of this, and she herself does not engage directly with other
NSMA members. Instead she forwards notes from the meetings to her organization’s
land/environment staff person.
There was some discussion on the need for each mine to have a TK Panel of its own, or
possibly a single Panel for all diamond mines. The challenge with such a collaboration would
be that each mine has a separate environmental agreement with different requirements.
However, there may be opportunities for better coordination and mutual learning.
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A YKDFN representative stated his concern that DDMI has been using the TK Panel as a proxy
for community engagement while remaining less engaged with Aboriginal government
organizations and leadership/representatives.

Community Engagement Recommendations
 Who to engage - DDMI should engage more fully with Aboriginal government
organizations and leadership/representatives about proposed closure plans, as
well as elders’ councils, youth, and the community at large.
o Some workshop participants acknowledged that in the last six to eight
months, DDMI has begun to make increased efforts to engage with
affected community members.
 How to engage – In accordance with best practices, DDMI should conduct longer
sessions with communities specifically focused on closure, and encourage more
meaningful dialogue with the help of a facilitator chosen by the community.
 How to engage – Hands-on models would support greater understanding and
dialogue. Workshop participants suggested a diorama or 3D model of the entire
site (particularly the NCRP and PKC facility) would be a useful tool during
community engagement sessions (see further discussion below).
 Results of engagement – DDMI should present a clear summary to communities
as to how community input has been incorporated or considered in closure
planning.
 Record of engagement – DDMI should follow WLWB requirements in preparing a
Record of Engagement.
 Collaboration – DDMI should pursue opportunities for collaboration with TK Panels
or research projects associated with the other diamond mines in the area.
 EMAB Board responsibilities – EMAB Board members should update their own
community members and Aboriginal Parties on EMAB activities and bring back
any community concerns for board discussion. Community members should report
concerns about this process to their own governments who appoint the
community’s EMAB representative.

Overarching Themes
Vision for the Site
In a break-out group format, workshop
participants were asked to reflect on their
long-term vision for the Diavik mine site,
including their vision for how it would be
used by people and wildlife and what kind
of plant life would exist there. The purpose
of this exercise was to explore to what
extent participants’ vision and expectations
for long-term future use of the area is
reflected in proposed mine closure plans.
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Overall, participants envisioned the site being returned as closely as possible both to the way it
was before mine exploration and development, and to surrounding natural areas.

Clockwise: Arnold Enge, Roger Catholique, Randy Knapp, Charlie Evaglok

Participants envisioned a place where:


Plant communities are restored, providing habitat for wildlife and people.
 The site must be made “friendly” for plant growth, which includes laying down
fine materials that hold water and support plant roots.
 Active re-vegetation efforts should take place, including on the North Country
Rock Pile.
 Active re-vegetation efforts should use seeds from wild local plants to
encourage re-growth. No foreign or invasive species should be allowed into
the site.
 Vegetation should be restored as much as possible to pre-development
conditions; this includes healthy food and habitat for caribou.



Wildlife and people know that it is safe and healthy for them to travel through
the area as they did before.
 Once blasting and other mine activities stop, caribou and other wildlife are
expected to return and use the area in a similar way as before mining
exploration and development took place.
 Local community members will likely avoid hunting there at first, but will visit
the site to actively monitor the land and water to see how it is changing and
recovering.
 As long as wildlife return to the area, local people will eventually use the area
again for harvesting.
 The site should be made safe for both people and wildlife, by removing both
physical barriers/hazards and sources of contaminants (such as dust,
chemicals, hydrocarbons, metals).
 There should be no holes or traps that animals or people could get caught in,
especially when the land is covered in snow.
 Ramps should be smooth and built with gentle slopes along any steep areas
or edges of roads.
 There should be no artificial attractants for wildlife.
 When the land is healthy, wildlife will be healthy, which provides healthy food
for people.
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Any danger areas should be clearly marked to make the site safer for people.

Long-term monitoring and education occurs, led by local community members.
o
o
o
o
o

Long-term monitoring should be community-based and continue indefinitely.
Some accommodation facilities should be left on site for use by community
monitors and educational tours.
The site should house an educational facility with programming related to
traditional knowledge, environmental monitoring, and the mineral industry.
The site should become a place to learn, practice and transmit traditional
knowledge.
Local indigenous people should have long-term jobs in environmental
monitoring and education based around the site.

Diavik’s post-closure vision for the site

It became clear during the workshop that DDMI’s proposed closure plans do not match
participants’ vision for the restoration of plant communities, and there are remaining
questions and concerns about whether contaminant levels will be minimized and whether
there will be adequate ramps for wildlife to pass over. In addition, much more attention
must be paid to long-term monitoring plans and funding.
The discussions that took place about many specific aspects of closure planning are covered in
more detail below.

Re-vegetation
Questions and Concerns by Workshop Participants
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Randy Knapp noted that Diavik has done a great deal of research on re-vegetation but
does not have a re-vegetation plan in its proposed NCRP final closure plan or in its
approved Interim Closure and Reclamation Plan, nor do its reclamation estimates
include any funds for re-vegetation specifically.
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o





Diavik explained that it does not
plan to enhance vegetation on the
rock pile; it believes natural revegetation will occur on the
rockpiles.
o Randy emphasized that unless the
ground contains fine material that
can hold water, natural
revegetation will not occur,
including on the rockpiles.
Workshop participants noticed that very
little re-vegetation is shown on Diavik’s
post-closure map illustrating its vision of the site post-closure. Participants noted that
this does not match their vision, which includes vegetation being restored as much as
possible to pre-development conditions.
Concern was expressed about use of non-local seeds and invasive species.
o Diavik explained that all plants used in its re-vegetation research are local.

Suggestions Offered







In order for the site to be “friendly” for plant growth, fine material that holds water must
be laid down. The use of fine PK was suggested as a substrate.
Active re-vegetation efforts using seeds from wild local plants should take place,
including on the North Country Rock Pile.
One of the breakout groups recommended that the PKC facility be at least partially
revegetated, perhaps around the edges, so that it would become closer to predevelopment conditions.
Infrastructure routes (eg. roads and laydowns) could be the best opportunity for revegetation since finer materials already exist as a base.
Given that Ekati and Diavik are located so close to one another, and Ekati seems to be
having some success in re-vegetating its rockpiles, workshop participants suggested
that Ekati and Diavik collaborate in sharing results of their respective re-vegetation
research.

Wildlife
An elder Board member told the
group that there used to be thousands
of caribou near Diavik, but now hardly
any are observed.1 Elders shared
during break-out groups that the East
Island was on the caribou travel route
(particularly as a summer crossing).

1

According to scientists, the average population size of the Bathurst caribou herd dropped from
349,000 in 1996 to 20,000 in 2015 (EMAB Annual Report, 2015/16, p.5).
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While DDMI plans to change the shape of the NCRP to make the slopes more gradual and the
pile more stable, its most recent drawings do not show caribou trails or placement of fine
material to ensure better footing. These aspects were requested by the TK Panel and were
included in previous proposed closure plans, and supported by EMAB.

Questions and Concerns by Workshop Participants







While one of Diavik’s closure objectives is for the site to be neutral to wildlife (meaning
the site will not attract animals any more or less than before development), what does
“neutral” really mean? How is this measured? There are differing views on this.
Questions about how objectives SW3 and SW4 regarding dust levels can be
monitored and enforced.
o Site Wide Objective #3- “Dust levels safe for people, vegetation, aquatic life,
and wildlife”.
o Site Wide Objective #4- “Dust levels do not affect palatability of vegetation to
wildlife.”
o A YKDFN representative suggested the zone of influence (ZOI) could be used
as a criterion for indirectly measuring wildlife use and vegetation palatability.
DDMI strongly disagreed. The ZOI is not specifically mentioned in the Closure
Objectives.
o The ZOI for caribou has been much larger than predicted and EMAB has
recommended in the past year that Diavik study what operational changes it
can make to reduce the ZOI.
There was concern that wildlife will be able to sense materials are left behind in the
landfill and will avoid the site.
There was concern that the PKC facility will interfere with caribou crossing, acting like
quick-sand.

Clockwise: Sean Richardson, Jack Kaniak, Kathy Arden, Jonas Sangris, John McCullum
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Suggestions Offered




In order to avoid increased predation (Site Wide Objective #8) – there should not be
barriers or holes on the landscape that could trap wildlife. Diavik should use TK and
results from research on other sites in order to accomplish this objective.
Ramps should be built with gentle slopes over any steep areas or edges of roads.

Discussions about Mine Facilities
North Country Rock Pile
The North Country Rock Pile (NCRP) holds waste rock dug out from the pits surrounding the
kimberlite pipes. It stands about 40 metres above the surrounding land and 85 metres above
lake level. DDMI wants to begin closure of the NCRP in 2017 (building a cover using till and
waste rock from its new A21 pipe while it is under construction and can be hauled directly).
According to DDMI’s plan (as proposed in the NCRP Final Closure Plan), the more dangerous
Type III waste rock—which could leach contaminants if in contact with air and water—is to be
covered by 1.5 metres of till plus three metres of safer Type I rock as protection. The cover is
designed to keep the pile frozen, but the active zone within the cover (which thaws each
summer) is predicted to be
3.7 metres deep.

Questions and
Concerns by
Workshop
Participants








Concerns about height
of the rockpile compared
to rest of the landscape.
Concerns that the
shape, particularly the
steep part on top will
make it difficult for
wildlife to pass over it.
o The Diavik representative explained that the surface of the pile will tend to be
smoother on the sides – the top will be rougher with gaps between the rocks.
Confusion about whether the designed cover is meant to keep water out.
o Diavik clarified that the till is not meant to be a barrier to water – it is simply
meant to keep the pile frozen. As long as the pile is frozen there shouldn’t be
any seepage.
Concern about water entering the pile, becoming contaminated or acidic, then seeping out
of the waste rock pile slowly.
o Consultant Randy Knapp described the “sponge effect”, where water may
collect slowly within the pile for many years before starting to seep out, thus
delaying response to the problem. It took fifty years for water that entered the
waste rock pile at the Faro Mine in the Yukon to be detected as seepage.

WORKSHOP REPORT |

Closure Planning for Diavik Mine

ENVIRONMENTAL MONITORING ADVISORY BOARD

| 16









Workshop participants asked how the sizes of the Diavik and Faro mine waste
rock piles would compare. According to Randy, they are similar sizes but the
Faro rock pile is much “dirtier.” Also, unlike Faro, Diavik lies within a
permafrost zone so the core of the waste rock pile is likely to stay frozen
(unless or until climate change dramatically impacts the site).
o One third of the rock in the pile is Type 2 or Type 3 – potentially acid
generating.
Concern that high acidity rock could create “hot spots” that do not freeze.
o The DDMI representative explained that this is unlikely to occur at Diavik (or
Ekati), since the waste rock does not contain particularly reactive material.
Concern that the portion of the cover layer that thaws each summer will eventually be
eroded away by precipitation and runoff.
o Randy described the till layer as “self-healing”; if it cracks, it will reconsolidate. This would be a much greater concern if it was clay.
Question about what will happen as the climate changes.
o Diavik explained that the thaw zone will increase with climate warming. It is
important to realize that the core of the pile will stay frozen (as confirmed by
extensive monitoring on the pile); the challenge will be to manage the depth of
the thaw zone (active layer).
o Randy noted that the worst-case climate change estimate is an increase of 4
degrees over 100 years. The estimates have not gone beyond 100 years.
Question about whether thermosyphons would help to keep the pile frozen under
conditions of climate warming.
o Diavik explained that thermosyphons would not help with the key challenge,
which is minimizing the depth of the thaw zone. Also, thermosyphons would
be extremely expensive for a pile of that size, and they only have a lifespan of
50 to 100 years.

Randy noted that there is a need for close monitoring of the waste rock pile to ensure the cover
and freezing are functioning as predicted. EMAB has expressed concern in its written
responses that long-term maintenance and monitoring of the cover may be required since the
NCRP design report itself recognized that the cover system could fail.

Suggestions Offered
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Enhancing community engagement – A diorama or 3D model of the NCRP (and the
rest of the site) would be a useful tool during community engagement sessions since it
is hard to understand the proposed shape and relative size of the rockpile using only
maps and 2D diagrams.
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Pits
DDMI’s proposed plan for pit closure is to flood the pits, monitor for a period of time to ensure
good water quality, build fish spawning sites within shallow parts of the pits, then breach the
dykes to allow free flow of water, fish and boats between the pits and Lac de Gras. There will
be salty groundwater at the bottom of pits and clean water on top, but these layers are not
expected to mix.

Questions and Concerns by Workshop Participants
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Concern about water in pits mixing, allowing salty groundwater to affect water quality
in Lac de Gras. Concern that tests/models are too small scale to give confidence it will
work.
o Randy noted this method has been used successfully in Saskatchewan in
similar situations, but each situation is unique.
Concern about the potential plan to dispose of fine PK in pits or underground – this
material needs to be kept separate from Lac de Gras.
Concerns about dikes being breached – concern about fish spawning or feeding in pit
lakes.
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North Inlet
The North Inlet operates as a holding tank for water that is pumped out of the pits as they are
being mined, and other water that has collected on the mine site. Diavik’s representative
explained in his presentation that the major challenge with reclaiming the North Inlet is the
presence of hydrocarbon contamination, likely from vehicles operating in the pits, breaks in
hoses, and small spills. In addition to hydrocarbons, some metals are at elevated levels but not
at a level that would cause harm.
Options for reclamation include: allowing only water to move back and forth through the dike; a
limited break in the dike allowing both water and fish to move through it; or a full break (remove
dike). DDMI is considering dredging the sediments to remove the contaminated material. Its
final proposed plan is still unclear.
EMAB’s 2015 intervention in Diavik’s water licence renewal expressed concern about
hydrocarbon contamination in the North Inlet and negative effects on benthic invertebrates and
zooplankton communities.

Questions and Concerns by Workshop Participants
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Question about the fraction (type) of hydrocarbons present.
o Diavik answered they are PHC F3 – have been traced back to heavy
equipment.
Question about how long it would take for the hydrocarbon contamination to clean
itself (as happens on land).
o Diavik explained this process would be very slow in cold water. Diavik is
reassured that the hydrocarbon levels are not getting worse; however, they do
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not expect it to naturally subside to a clean enough level by 2025, so some
remediation action is required.
Concern about fish, birds and other animals getting into the North Inlet.
o Some participants felt it was best to keep the North Inlet isolated from Lac de
Gras to minimize the effect on lake water quality and wildlife.

PKC (Processed Kimberlite Containment) Facility and
Tailings
The Diavik representative explained in his presentation that one proposed plan for the PKC
facility (tailings pond) is to keep the fine processed kimberlite (FPK) protected by perimeter
dams. The PKC would be covered by rock, with a spillway for water on top of the pond to flow
in and out. EMAB’s consultant Randy Knapp noted:
o spillways must be designed to withstand a Probable Maximum Flood;
o climate change scenarios must be planned for; and
o an engineered structure like this would potentially require long term care, monitoring
and maintenance.

Randy noted an example of another mine’s spillway that jammed with ice and required repair.
Diavik also outlined some alternatives to the above plan for storing remaining fine PK materials
still to be produced. The company is interested in exploring PK storage underground below the
pits, similar to Ekati. If Diavik was to pursue this idea through technical feasibility studies, it
would require WLWB approval and EMAB and community organizations would have a chance
to comment.

Questions and Concerns by Workshop Participants
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o









The TK Panel wants something to be done with the toothpaste-like material in
the PKC, since animals or people could get stuck in it. This could interfere
with caribou crossing, acting like quick-sand.
Concerns about the quality of water entering Lac de Gras from the spillway.
There will be ice lenses in the fine material; if they melt, could there be a slump in the
rock cover?
o DDMI responded that there will be fine material throughout the PKC, but most
will be closer to the pond.
Concern that the engineered structure proposed for the PKC facility may require active
long-term care and maintenance – eg. liners have a set lifespan.
Confusion about what is going to be done with fine PK material – is it going to be put in
pits? Underground? How will it be separated from Lac de Gras?
Could more of the PK be used as fine material to promote re-vegetation?
Concern about PK being put in pits since it could impact the water quality of the lake.

Suggestions Offered
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Enhancing community engagement – Similar to the NCRP, a diorama or 3D model of
the PKC facility would be a useful tool during community engagement sessions in
order to better understand the depth and size of the tailings pond.
Since Ekati is re-vegetating its tailings pond (PKC) – could there be better
collaboration to learn from each other’s research and technology?
Participants recommended Diavik at least partially re-vegetate the PKC tailings pond
to make it look more similar to pre-development conditions.
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Longer Term Monitoring and Considerations
EMAB’s consultant Randy Knapp explained in his presentation that there are almost no cases
where a company can safely walk away from a site completely; there are many areas that
usually need to be inspected and maintained. However, the goal is to have as little need as
possible for ongoing/active maintenance (one of Diavik’s guiding principles for closure). In
particular, care and maintenance is required at closure for all mines with engineered and
hydraulic structures (such as dams, covers, spillways and channels). Factors which could
damage those structures include glaciation, erosion, seismic events, extreme precipitation and
climate change.
Workshop participants emphasized that there must be a
program for long-term community-based monitoring –
as a collaborative effort between DDMI, multiple levels
of government and affected communities. The “longterm” in this case should be at least the next 500 years.

Security Deposits and Long-Term
Financing
EMAB’s consultant Randy Knapp relayed the following
historical lessons learned in his second presentation,
referring to mines in general (rather than Diavik
specifically):
o
o
o
o

o

Early mine closure is a real possibility.
Temporary closure may be used to delay closure expenditures.
Research Programs should not be used to delay decisions. Make financial provisions
and revise over time through R&D.
Closure Costs when default occurs would typically greatly exceed the financial
security. It always costs a lot more for the government to close a mine than if the
company does it.
Long term funding for monitoring, care and maintenance is often inadequate.

EMAB noted in its 2015/16 Annual Report that the laws are not clear on who is responsible for
long-term care and maintenance at closed or abandoned mine sites in the NWT. Any failures at
the minesite that happen after the government returns the security deposit to the company
must be fixed and paid for by the government and taxpayer.
Randy gave the example of Faro Mine in the Yukon, where the government has already spent
$200 million on care and maintenance and they have yet to implement the full closure plan.

Questions and Concerns by Workshop Participants
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Does the security estimate include cost of research into closure planning options?
o DDMI advised that it does not.
Are there financial mechanisms to ensure the taxpayer will not be responsible for longterm closure costs?
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DDMI noted the potential for a “qualifying environmental trust”.
DDMI notes that they expect a portion of their security deposit will be held
back as a long-term closure fund.
o Example of Saskatchewan’s insurance fund - this would require new GNWT
legislation before WLWB could order such a mechanism.
o Criticisms of the Saskatchewan model include:
 The amount that goes into the fund is arbitrary (20%), not based on
actual risk of long-term contamination from the particular mine.
 Mining companies want a sign-off (release of liability), but they do not
get that under the Saskatchewan system – they are always
potentially liable.
 There is poor transparency.
 The Saskatchewan system may have caused companies to decide
not to work in that province.
Question about the future determination of negligence. If the company fails to fulfill its
closure obligations, but the inspector and WLWB sign off on it and return the security
deposit, who is responsible?
o
o



Community participants offered varying perspectives on which parties they believe should be
responsible for long-term closure monitoring and maintenance:





Decisions are made by the company and by government, so they are both
responsible. Whoever was involved in decision making should take responsibility.
Companies are working on Aboriginal land. They make billions of dollars. Sometimes
they make the land unusable for wildlife. Long-term care funds are needed; they
should be collected during the EA phase.
Diavik should pay. However, responsibility often falls onto people who live on the land
and are left to face the mess.

Presentation by Randy Knapp
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Regulatory Process
Randy Knapp noted in his presentation that a major issue is there are no Closure Regulations
or Regulated Standards in the NWT, only guidelines, which cannot be enforced in the same
way.
Patty Ewaschuk from the WLWB made a presentation on the role of the WLWB in closure and
post-closure, and the steps to be followed in the regulatory process. Patty acknowledged that
the GNWT policy framework is lacking in terms of long-term monitoring and maintenance,
liability and relinquishment of security. Patty is part of a team that now includes the GNWT,
which is working on relinquishment issues. Part of the team’s goal is to estimate how much
security should be held for monitoring and maintenance. The Mackenzie Valley Land and
Water Board is hoping to have guidelines in place by mid-2017. While Diavik’s current security
estimate does not include long term care, going forward the WLWB has asked Diavik to
estimate this in future submissions. Workshop participants were surprised and pleased to hear
this news.
Questions included:




Can communities/governments ask for changes in an interim closure plan if it has
already been approved by the WLWB?
 Yes, the next version of an Interim Closure Plan can be changed if new
evidence is provided.
How many years of monitoring is required before the WLWB will sign off and return a
security deposit? This is unclear.

Other Concerns
Landfills
Several community participants expressed
strong concerns that Diavik planned to leave
non-hazardous waste buried on-site in a
landfill, even though the WLWB has already
approved this. These participants insisted that
all materials that were brought in should be
taken back out again.
While the buried materials are expected to
remain frozen for now, there is concern that
with climate change the buried materials will
not stay frozen forever and will contaminate
the surrounding land and water. Others
mentioned that animals can sense when there
is foreign material underground, and this may
cause them to stay away from the site.
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Dust/surface runoff
As mentioned above in the discussion about the site tour, workshop participants noticed that
the snow on-site was distinctly grey/brown, and a lot of dust was being created by a crusher
operating without hooding.
Participants wondered how much runoff goes from the site into Lac de Gras annually, and how
is it monitored? The GNWT Lands Inspector noted that there are questions by the WLWB
about what Diavik defines as surface runoff. It was emphasized that the Aquatic Effects
Monitoring Program will need to evolve when operations shut down, and new water monitoring
locations will need to be chosen with input from the TK Panel, community members, and
EMAB.

Analysis of Closure Criteria and Objectives
Diavik has developed about 34 closure objectives based on the Mackenzie Valley Land and
Water Board guidelines, which have been approved in Diavik’s interim closure plans. Eleven of
the closure objectives relate to the entire site, while the rest are for specific facilities on the
minesite. As Bill Slater explained to workshop participants, closure objectives describe what
reclamation is meant to achieve.
While closure objectives are the end goals, closure criteria should be designed to tell us
whether or not those objectives are being met. Bill Slater explained that criteria are the
standards to measure success of meeting closure objectives. Good criteria should be:





Effective (are we measuring all of the right things?)
Measurable (can we get a reliable measurement?)
Thresholds (identifying what are acceptable conditions)
Allowing for a timely response (once we detect a problem, how quickly can we
respond?)

Bill Slater and Napoleon Mackenzie in break-out group

EMAB asked its consultants to review how well the closure criteria Diavik proposed in its March
2016 Final Closure Plan for the North Country Rock Pile would work to measure whether the
closure objectives were being met, both for the NCRP specifically (3 objectives) and site-wide
(9 relevant objectives).
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The presentation by EMAB’s consultant Bill Slater offered examples of where Diavik’s
proposed closure criteria were not adequate for measuring progress on its closure objectives.

Closure Objective

Proposed Criterion

Analysis

SW11: Mine areas are
physically stable and safe for
use by people and wildlife.

Satisfactory final inspection
by a professional engineer

Does not define acceptable
threshold/condition: what
should the engineer be
looking for?

Water quality standards for
runoff and seepage

Problem of timely response:
when? Where is monitoring
done to ensure we can
respond quickly enough?

SW2: Surface runoff and
seepage water quality that
will not cause adverse effects
on aquatic life or water uses
in Lac de Gras or the
Coppermine River.

Bill also explained how it is important, when developing appropriate criteria, to pay attention to
whether objectives indicate a non-degradation approach or a use-protection approach. A nondegradation approach means the goal is to keep contaminant levels similar to pre-mining
conditions. A use-protection approach means the goal is contaminant levels that will not harm
water users e.g., fish, people, animals.
Even within a use-protection approach, some sets of criteria are more protective than others.
Diavik has proposed using Site Specific Risk Based Criteria for measuring water quality (of
seepage and surface runoff), which is less protective than standards set by the Aquatic Effects
Monitoring Program Benchmarks. Essentially, the SSRBC would allow higher levels of
contaminants to develop before a problem is flagged and addressed. Bill noted that Aquatic
Effects Benchmarks are reasonable criteria for closure if the expectation is that water quality in
Lac de Gras should not deteriorate (or should improve) during closure period, which indeed
was the stated expectation of workshop participants.
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In terms of wildlife objectives, Bill’s research concluded that more focused criteria are still
needed, and these must be supported by a detailed wildlife monitoring plan that can measure
relevant changes. Monitoring should include the size of the zone-of-influence and the aim
should be to reduce the ZOI over time. Diavik disagreed with this recommendation, as ZOI is
not mentioned explicitly in the Closure Objectives; however many of the wildlife objectives take
a non-degradation approach, which implies reducing zone-of-influence in order to return to predevelopment conditions. Bill also suggested that Diavik develop a detailed response plan
outlining how it will respond if objectives are not being met.

Reflections from Break-out Groups evaluating closure criteria
After hearing the perspective of the consultants, workshop participants were split into small
groups and asked to evaluate for themselves to what extent they felt Diavik was on-track with
achieving its closure objectives through its proposed closure plans and criteria. The following is
a summary of the results from those break-out group discussions:

Closure Objectives where Diavik is
somewhat on-track








Plans to reduce dust (SW3 and
SW4) are expected to be
successful.
Aspects of SW8 (no increased
predation) may be on track –
since Diavik’s plan is to avoid
blocking movement; ramps are
supposed to make sure caribou
cannot get trapped on them.
Aspects of SW9 (restore
landscape topography and
vegetation) are on track – Diavik
plans to add some boulders and
ensure no sharp angles.
Aspects of SW10 (ensure safe passage for caribou) should be achievable – ramps are
expected to ensure safe passage.

Closure Objectives where Diavik is not on-track
Site Wide Objectives (SW)
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SW2 (no adverse effects from surface runoff and seepage water quality) - long term
monitoring needs to include new monitoring sites (beyond existing AEMP sites) –
these should include creeks which flow into Lac de Gras throughout the site.
SW2 - Water quality criteria are at least being worked on, but some criteria still need
work, and may not be protective enough to be acceptable (eg. SSRBCC).
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SW5 (re-vegetation targeted to priority
areas) – this is not mentioned in NCRP
final closure plan or approved version of
ICRP.
SW8 (no increased opportunities for
predation of caribou) – DDMI should use
TK and results from other sites to help
with design.
SW9 (landscape topography and
vegetation should match surrounding
area) - Restoring landscape is off-track –
current plan for re-vegetation does not
address the objective.
SW11 (mine areas are physically stable
and safe for use by people and wildlife)
– no one has yet sorted out what exactly ‘safe for people and wildlife’ would look like.

Open Pit, Underground and Dike Areas (M)




M1 (water quality in flooded pit and dike area) – there is uncertainty regarding the
future water quality in the pit.
M2 (pit and dike closure do not have adverse effects on aquatic life or water uses) –
long-term plans for maintaining dikes are unknown. Long-term monitoring is required.
M3 (enhanced lake-wide fish habitat) – still need to see results of fish habitat
compensation research/activities.

Processed Kimberlite Containment Area (P)



P1 (no adverse effects) – concern that the current plan for the PKC area could affect
animals.
P2 (physically stable) - concern about long-term stability of the PKC facility with
climate warming; need to have a plan for monitoring and responding to potential thaw

North Inlet (NI)



North Inlet – all objectives are difficult to assess because of uncertainty in the closure
plan.
More work is needed to determine if it can be re-connected to Lac de Gras.

Conclusion and Summary of
Recommendations
An elder participant reminded the group, during the presentation and discussion about closure
objectives and criteria, of the need to keep the bigger picture in mind. The closure plan needs
to consider ‘forever’, not just 100 years from now.
For him, the most relevant questions are:


WORKSHOP REPORT |

Will caribou return? The mine was built in the middle of the migration route.

Closure Planning for Diavik Mine

ENVIRONMENTAL MONITORING ADVISORY BOARD

| 28






Who benefitted from the mine? (and have benefits targets such as employment been
realized?) Have all of the promises been fulfilled?
Can the land be restored to the way it was before?
Will their food be healthy in the future?
Will water quality in Lac de Gras stay pristine, and how will it affect the watershed
downstream, since it flows into the Coppermine River all the way to Kugluktuk?

Workshop participants acknowledged that the site will never be the same as it was before.
It became clear during the workshop that DDMI’s proposed closure plans do not match
participants’ vision for the restoration of plant communities, and there are remaining questions
and concerns about whether contaminant levels will be minimized and whether there will be
adequate ramps for wildlife to pass over. In addition, much more attention must be paid to longterm monitoring plans and funding. These issues should be addressed during more
comprehensive community engagement.
The following is a summary of recommendations that were generally supported by workshop
participants:

1. Communication and Community Engagement
1a) Who to engage - DDMI should engage more fully with Aboriginal government
organizations and leadership/representatives about proposed closure plans, as well as
elders’ councils, youth, and the community at large.
1b) How to engage – In accordance with best practices, DDMI should conduct longer
sessions with communities specifically focused on closure, and encourage more
meaningful dialogue with the help of a facilitator chosen by the community.

1c) How to engage - A diorama or 3D model of the entire site (particularly the NCRP
and PKC facility) would be a useful tool during community engagement sessions.
1d) Results of engagement – DDMI should present a clear summary to communities
as to how community input has been incorporated or considered in closure planning.
1e) Record of engagement – DDMI should follow WLWB requirements in preparing a
Record of Engagement.
1f) Collaboration – DDMI should pursue opportunities for collaboration with TK Panels
or research projects associated with the other diamond mines in the area.
1g) EMAB Board responsibilities – EMAB Board members should update the
members of their own communities and Aboriginal Parties on EMAB activities and
bring back any community concerns for board discussion. Community members to
report concerns to their own governments who appoint the community’s EMAB
representative.

2. Future site visits
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2a) Plan a longer site tour with more opportunities to leave the bus. Include
opportunities to walk on the waste rock pile, get closer to the pits, and examine the revegetation plots in more detail.
2b) Plan another site tour in spring and/or summer.

3. Re-vegetation
3a) In order for the site to be “friendly” for plant growth, fine material that holds water
must be laid down. Participants suggested the use of fine PK as a substrate.
3b) Active re-vegetation efforts using seeds from wild local plants should take place,
including on the North Country Rock Pile.
3c) The PKC facility should be at least partially revegetated, perhaps around the
edges, so that it would become closer to pre-development conditions.
3d) Infrastructure routes (eg. roads and laydowns) could be a prime opportunity for revegetation since finer materials already exist as a base.
3e) Given that Ekati and Diavik are located so close to one another, and Ekati seems
to be having some success in re-vegetating its rockpiles, Ekati and Diavik should
collaborate in sharing results of their respective re-vegetation research.

4. Wildlife
4a) In order to avoid increased predation (Site Wide Objective #8) – there should not
be barriers or holes on the landscape that could trap wildlife.
4b) More work is needed on developing effective criteria for SW11 (site is “safe for use
by people and wildlife”). Diavik should use TK and results from research on other sites
in order to establish these criteria.
4c) Ramps should be built with gentle, smooth slopes over any steep areas or edges
of roads.

5. Water quality criteria
5a) Aquatic Effects Benchmarks are preferred closure criteria over the SSRBC since
the expectation is that water quality in Lac de Gras should return as closely as
possible to pre-development conditions after closure.
5b) New water monitoring locations for the closure period will need to be chosen with
input from the TK Panel, community members, and EMAB. These should include
creeks which flow into Lac de Gras throughout the lake.

6. Long-term maintenance and monitoring
6a) A program should be established for long-term community-based monitoring – as
a collaborative effort between DDMI, multiple levels of government and the affected
communities.
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6b) The GNWT, in collaboration with regulatory boards and Aboriginal governments,
should establish financial mechanisms to ensure neither governments nor taxpayers
will be responsible for long-term mine closure costs.
6c) The waste rock pile should be closely monitored during and after closure to ensure
the cover and freezing are functioning as predicted. It could take fifty years or more to
begin to detect any seepage from the pile.
6d) A plan should be established for long-term monitoring of the PKC facility, including
any potential thaw and proper functioning of the spillway. The plan should include what
response actions will be taken should problems be detected.
6e) DDMI should leave some accommodation facilities on site for future monitoring
and educational activities.
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Appendix A. List of Workshop Participants
Board Members
Napoleon Mackenzie (Chair) – YKDFN
Arnold Enge – North Slave Métis Alliance (NSMA)
Doris Enzoe – LKDFN (alternate)
Jack Kaniak - KIA
Gord Macdonald – Diavik Diamond Mine Inc.
Sean Richardson – Tlicho Government

Community Participants
Roger Catholique – LKDFN (youth)
Brian Sanderson – LKDFN
Charlie Evaglok - KIA
James Algona - KIA
Kathy Arden – NSMA
Lawrence Mercredi – NSMA
Richard Weyallon – Tlicho Government
Jonas Sangris – YKDFN
Alex Power – YKDFN
Shin Shiga - NSMA

Other
Rebecca Alty – Diavik (first morning only)
Marc Casas – IEMA (observer – first day only)
Presenters / Resource People
Randy Knapp – consultant
Bill Slater – consultant
Patty Ewaschuk – WLWB
Tracy Covey – GNWT Lands

Staff
John McCullum – EMAB staff
Allison Rodvang – EMAB staff
Facilitator - Shauna Morgan
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Appendix B: Revised Workshop Agenda
REVISED Agenda (Feb 15) – EMAB Closure Workshop – Feb 14-16, 2017
2-day workshop plus site visit
Workshop objectives:
 Learn about closure
 Get feedback on issues and concerns, particularly from community participants
 Plan for next steps on input into closure decision-making

Day 1 (Tues Feb 14/17)
Gather at Champagne Room
9:00 -9:15 am
 Opening Prayer and Introductions; welcome from EMAB
 Go over objectives for workshop
9:15–10:00 am
 Presentation with Q&A: Overview of current Diavik closure plan (Gord Macdonald)
o
Review maps and individual closure components
o
Note closure commitments made during environmental assessment process
o
Diavik’s interactive model
10:00-10:30 am
 Discussion about things to watch for on site
o
Comments by GNWT Lands Inspector
_________________________________________
1:00-1:30 pm
• Review community involvement to date (John McCullum, Board members, TK Panel
member – Kathy Arden)
 Work and role of TK Panel
1:30 – 2:15 pm
 Breakout Group Discussions (3 groups) – Strengthening understanding of Diavik closure
o
Do you have any questions about the site maps – prior to development, current,
post-closure?
o
Which parts of the current closure plan do you find difficult to understand? What
could help you and your community to better understand the plan?
2:15 – 2:30 pm
 Review Breakout Group Results- Strengthening understanding of Diavik closure
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Day 1 (cont…)
2:30–3:15 pm
 Presentations with Q&A: Closure objectives and criteria (Bill Slater)
o
What are closure criteria and why do they matter?
o
How can we tell whether closure criteria are good enough?
o
Taking a look at Diavik’s proposed closure criteria
o
Non-degradation and use-protection approaches – which kinds of criteria create
more risk, and when are each appropriate?
3:15 – 3:30 pm Break
3:30 – 4:15 pm
 Breakout Group Discussions (3 groups): Objectives and criteria for Diavik closure
o
What kinds of uses by wildlife and community members do you envision for this
site in the future?
o
How can we encourage wildlife and people to return to this site?
o
Where do you think revegetation should take place?
o
What do you think are the strengths in the current plan?
o
What do you think are the weaknesses in the current plan? What could be done
to improve it?
o
What do you think the site should be like after closure activities are complete?
4:15 – 4:30 pm
• Review Breakout Group Results from Day 2 – Objectives and criteria for Diavik closure
4:30 – 4:45 pm Wrap-up; Plan for Day 2

Day 2 (Wed Feb 15/17)
9:15 am
•
Presentation with Q&A: Overview of mine closure practices (Randy Knapp)
o
typical closure components as applicable to Diavik
o
areas that tend to cause problems
10:30 am
•
Presentation with Q&A: Long-term Issues with Closure (Randy Knapp)
o
Ongoing / long-term issues with closure and unknowns – what happens if…?
o
Monitoring – how will we know if problems occur? How long do we continue
monitoring?
o
Security deposits –when is it given back to company? How will long-term
problems be paid for?
11:30 am
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•

Breakout Group Discussions (3 groups): How to Address Long-Term Issues
 What aspects of long-term issues do you find most difficult to understand?
What could help you and your community better understand?
 What is your vision for the Diavik site in the future?
 What are your expectations for long-term monitoring of the Diavik site?

Noon – 1pm

Lunch (not provided)

1:00-2:00 pm
•
Breakout Group Discussions (3 groups): Evaluating how on-track Diavik’s closure
criteria are
2:30- 3:00 pm
•
Review Breakout Group Results
3:30 – 4:30 pm
 Presentation with Q&A: Closure regulation / guidelines in NWT Wek’eezhii Land and Water Board
o Which agencies in the NWT make decisions about what?
o Who can give input into those decisions, how, when?
o How are security deposits calculated and held?



4:30 - 5:00 pm
Review Day 2 and get participant feedback
Go over plan and objectives for Day 3

Day 3 – Thurs Feb 16/17
7:30 am – MEET AT G&G
8:00 am – Leave for Diavik site
9 am -2 pm - Tour of Diavik site
3 pm – Return to Yellowknife



3:30 pm
Reflections and observations from site visit
3:15 – 4:30 pm
Summary and Recommendations
o
For each closure component
o
For research
o
For community involvement
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Lead Contacts
John McCullum
Executive Director
Environmental Monitoring Advisory Board
emab1@northwestel.net
Shauna Morgan
Facilitator, Yellowknife
Shauna.yk@gmail.com
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Environmental Monitoring Advisory Board
Minutes – March 26-27, 2019
EMAB Boardroom, Yellowknife, NT
Present:
Napoleon Mackenzie, Chair
Charlie Catholique, Director
Jack Kaniak, Director
Sean Richardson, Director
Arnold Enge, Director

Yellowknives Dene First Nation
Lutsel K’e Dene First Nation
Kitikmeot Inuit Association
Tlicho Government
North Slave Metis Alliance

Absent:
Julian Kanigan, Director

Government of the Northwest Territories

Staff:
John McCullum, Executive Director
(minutes)
Allison Rodvang, Environmental Specialist
(minutes)

Environmental Monitoring Advisory Board
Environmental Monitoring Advisory Board

Guests:
Violet Camsell-Blondin
Gord Macdonald (day 2)
Winter Bailey (day 2)

Tlicho Government
Diavik Diamond Mine
Diavik Diamond Mine

Tuesday, March 26, 2019
EMAB Review of ICRP Version 4.0 Engagement Items
Call to Order
Meeting called to order at 9:12 am by the Chair. Chair gave an opening prayer.
Sean explained to the Board that Violet was attending the meeting as an observer. EMAB is going to
be receiving a letter to appoint Violet or Jolene Husky as the Board Member. New Regulations
department in Tlicho Government is covering Environmental Agreements. Sean will be working with
Protection Dept.

Discussion
ED gave background from last meeting and outlined topics that the WLWB had directed Diavik to
engage with EMAB and other Parties to the proceedings on.
Revegetation of WRSA
 Use old photos to show where vegetation was prior to development
 Coverage was 65-70 percent according to Diavik’s baseline report



Reference TK Panel statements – noted that TK Panel recommended some vegetation on
WRSA and in PKC, in addition to areas shown on TK Panel map

Agreed that Diavik should target revegetating WRSA and East Island to same proportions as prior to
development of the mine i.e. 65-70% of the island was vegetated. Reference TK Panel statements on
revegetation
Q: Is Diavik using rye and other crop species for re-vegetation? A: Diavik has been using native
species. Ekati was using seeds from plants that would die after each season and use to help promote
growth of native species by making environment more hospitable.
North Inlet
 North Inlet sediment has been contaminated with hydrocarbons
 Don’t want to open it back to the lake
 Could turn it into a marsh. This is asking more of Diavik beyond what objectives require.
 North Inlet is a small percentage of the lake, keep it closed
Agreed that the North Inlet should not be reconnected with Lac de Gras unless sediment is safe for
aquatic life.
Contaminated Soil
 We don’t know how much soil there is, or how badly contaminated.
 Currently in WTA in a lined area
 Waiting for Diavik to propose criteria to be approved by ECCC and then landfarm the
contaminated soil
 Communities recommended nothing be buried on site at the beginning of the project. This is
unrealistic. Inert materials are in landfill because it is reasonable, and they don’t react. EMAB
needs to make reasonable recommendations.
 Soil should be treated to strictest criteria and if it doesn’t meet criteria, ship it off-site
 There is already contaminated soil in the Type 3 portion of the rock pile
 EMAB could check to find the document that approved putting the contaminated soil in the
WRSA.
 Follow land farm standards and if it doesn’t meet those it should be shipped out
 With enough time it should meet the criteria
Agreed that any contaminated soil should be treated to the strictest criteria (CCME Agricultural). If it
doesn’t meet that standard it should be shipped off site.
Closure Objective SW1
Discussion
 Currently aquatic life criteria do not apply on East Island
 Seepage should be safe for aquatic life on the island in those ponds
 Applying aquatic life criteria on-land is too strict; it has to be met in Lac de Gras. If EMAB is
too strict its comments become irrelevant
 Why is it a problem to meet the aquatic criteria on the island? Why shouldn’t we support
GNWT recommendations?

Agreed to support GNWT’s recommendation to add protection of aquatic health to Closure Objective
SW1.
15 minute break
Chair reminded Board Members to conduct conversations with respect and to have a good meeting.
Closure Criteria for SW1 and SW2
Discussion
 If we use the same methodology as in the previous topic, then use the most stringent unless
otherwise stated and let the WLWB decide what the numbers ought to be for the various
parameters
 Noted that EMAB does not want to seem unreasonable
 Define what the mixing zone is
 What is the level of uranium at Diavik?
 Rayrock Mine is not choosing the strictest criteria in relation to water quality and fish. Right
now, the water is flowing to Rae and the same things will happen with Kugluktuk and the
Coppermine River if the strictest enforcement isn’t applied.
 Uranium is there naturally, it can bioaccumulate
Agreed that the strictest criteria among criteria SW1 and SW2 should apply.
SSRBCC
 EMAB SSRBCC consultant will review information in a separate process.
 Diavik will have a conformance table that shows changes to reports ready by April 8, 2019
 EMAB will be getting in touch with consultant so we can have a meeting with Diavik
consultants to go over outstanding issues.
Agreed to follow proposed approach.
The Board reviewed decisions made on each topic:
1. Revegetation
Agreed that Diavik should target revegetating WRSA and East Island to same proportions as prior to
development of the mine i.e. 65-70% of the island was vegetated. Reference TK Panel statements on
revegetation
2. North Inlet
Agreed that the North Inlet should not be reconnected with Lac de Gras unless sediment is safe for
aquatic life.
3. Contaminated Soils
Agreed that any contaminated soil should be treated to the strictest criteria (CCME Agricultural). If it
doesn’t meet that standard it should be shipped off site.
4. Closure Objective (SW1)
Agreed to support GNWT’s recommendation to add protection of aquatic health to Closure Objective
SW1.

5. Closure Criteria SW1 vs SW2
Agreed that the strictest criteria among criteria SW1 and SW2 should apply.
6. SSRBCC
Follow proposed approach of having EMAB’s consultants review revised SSRBCC report once it’s ready
(expected April 8).

Approve new proposal for new EMAB auditor
 EPR provided a cheaper proposal. ED is recommending EMAB accept EPR’s proposal to be
EMAB’s auditor for 2018-2019.
 ED to check that Secretary-Treasurer is comfortable with choice
Motion: to approve EPR as EMAB auditor for 2018-2019.
Moved: Arnold Enge
Seconded: Charlie Catholique
Motion carried.
Some discussion on performance review for Executive Director.
Adjourned at 10:45 am.
Wednesday, March 27, 2019
EMAB meeting with Diavik on WLWB Topics for Engagement
Gord Macdonald and Winter Bailey joined the meeting
Chair called meeting to order at 9:05 am
Will follow a free form discussion; go topic by topic.
Discussion
Gord introduced what Diavik is hoping to accomplish from this process.
 Get clarity on what various party positions are
 Diavik might have more meetings if everything is not finalized today
Q: Is Diavik holding meetings in communities? A: Yes, met with GNWT on March 6 (first meeting,
didn’t line up second), next meeting is in Lutsel K’e on April 2, and have one scheduled with YKDFN for
April 23. Winter is setting up meetings with other three communities.
Q: Did Diavik consider holding a workshop with all parties? A: Not with this process. It is hard with
scheduling so many groups. Have found it is better to do one on one meetings with each community.
Comment: Would be helpful if EMAB members could attend, identify EMAB in the community in case
they don’t know who representative is.

Charlie could let Doris Enzoe know about the meeting in Lutsel K’e. He will be at work on that date.
Q: Would it be beneficial for Chair or ED to attend meetings? A: Open to EMAB members, and public.
Diavik will let EMAB know what dates are.
Targeted Re-vegetation
 Should it include the WRSA? This means where Diavik would actively prepare soils and seed
for re-vegetation. Different pace compared to natural revegetation.
 Diavik is currently planning to do all the flat places, roads, laydowns and not do PKC and
WRSA. Held a full TK Panel session on this. There were some areas that the Panel did not
want revegetated, in particular areas where hydrocarbons had been stored.
 Actively revegetating might result in drawing wildlife towards that area; principle was that
site should be neutral for wildlife.
 Revegetation methods are still being developed; coming in future ICRPs
 EMAB’s discussed yesterday that going back to initial EA, site should be returned to how it
was, achieve pre-development percent of natural cover. General principle is to bring site back
as close as possible to original state, but did not get into specifics of where, and how that 6070 percent should be divided amongst the different areas.
 Noted that the TK Panel made recommendations on revegetation that included some
vegetation on the rock pile and PKC
 TK Panel views change, difference of views between members, presented the map as a
conclusion but may not represent all recommendations. Some recommendations are
conflicting.
 EMAB and Diavik have different opinion for re-vegetation of the WRSA
Q: Does Diavik plan to revegetate all areas at the same time or start with rockpile. A: rockpile is the
first available surface. WLWB’s direction was based on EMAB’s comments about revegetating the
rockpile.
Q: Does Diavik think the caribou will come back? A: Yes, caribou seek high places so once activity at
Diavik and on Ekati’s Misery road stops, caribou will likely return


East Island was part of main migratory route, 60-70 percent covered, animals will go where
they want to. Should target 60-70% vegetation cover.
Q: How much time for clean-up, taking all the buildings down? A: Three to five years. Diavik needs to
find a balance between the buildings they can take down and what they will need to accommodate
workers while they do the closure work.
Q: After that there will be monitoring? A: yes. First performance monitoring, then long-term
monitoring.
Q: will equipment be left at the mine? A: yes, until it is no longer needed.
Diavik asked if the 60-70% revegetation was for active revegetation by the company, or natural
revegetation over time.
Q: Timeline for re-vegetation? Is the goal to have it look the way it did before in 100 years or after the
closure activities are done? A: Diavik is thinking they will have 100 years to prove they’ve met
vegetation standards. They expect they can demonstrate that a certain planting rate will result in a
certain percentage of cover.
 Board sees the site being revegetated to 60-70% throughout the island, including the WRSA.

Q: What if people want the WRSA to be planted with trees and be covered in vegetation? A: Diavik
would probably disagree, but it would be up to the regulator to decide.





Socio-economic agreements still stand in closure; Diavik will be trying to hire Northern
Indigenous people to do the re-vegetation work rather than doing it themselves. Could be
business opportunities as well.
Giant Mine and other old mines left YKDFN people with clean-up. Don’t want to see this
repeated. Need a solid promise.
Diavik noted that Rio Tinto also wants a success story.
Diavik should pay close attention to recommendations from Indigenous communities and
people.

North Inlet
 Diavik provides background on North Inlet situation. Issue is hydrocarbons in sediments.
 Water Treatment Plant (WTP) will be one of the last things taken down. Want bottom
sediment to be safe for fish. Diavik is not required to return the North Inlet to productive fish
habitat. If the opportunity is there, they will take it, but not required by DFO. They would like
the North Inlet to be re-connected with Lac de Gras.
 Hydrocarbons (HCs) are the issue, spills occur in open pit and underground, water is pumped
to North Inlet and accumulates in sediments. There could also be HCs in water going into
treatment plant.
 Diavik considered some options for closure: (1) remove all HCs and put them somewhere
else; (2) bury them with a cover to prevent fish contact (material is very fluffy so rock cover
wouldn’t work); (3) bio remediate in right environment (current proposal). Diavik is looking
into how long it will take to bioremediate based on recommendation from EMAB. They don’t
want to dredge sediments; this would make a mess wherever they put them.
 Generally speaking, EMAB prefers the idea of it being isolated from Lac de Gras; a boulder
barrier might be too much depending on the water quality.
 Diavik doesn’t want a dam; having a dam would mean they would have to actively manage
water levels. Request that Diavik review other methods to passively manage water levels,
such as a form of fish ladder.
 WTP returns sludge, with HC, to NI. How much of the volume goes back to the NI in the
sludge? Diavik guesses about 5%. HC management has improved so less going into NI.
 Let top layer exchange with LDG?
 Diavik would like to get water quality to CCME criteria, but would we want to risk connecting
with Lac de Gras? The water quality while it would meet CCME criteria, it wouldn’t be the
same as water in Lac de Gras.
Q: when will Diavik know how natural bioremediation is working? A: will sample next month for bugs
that break down HC, to see if they are present. They will report back in September. They will also
sample HC in sediment to see if/how levels have changed since last sampling. Literature review shows
HC break down as long as temperature is above -12 degrees C. NI sediment is always above this temp.
Q: could Diavik fence the pond to keep caribou away? A: Diavik has focused on fish. Fences can cause
problems: wolves use them to hunt caribou and sometimes animals get caught in them.
Q: Potential contaminated runoff from WRSA into NI? A: Diavik will sample. If runoff is contaminated
the WTP will stay. Not expecting volume of runoff will have much effect on water levels in NI. Noted
that HC’s do not affect water quality in the NI, they are only in the sediment.

Hydrocarbon Contaminated Soil
Diavik provides background on hydrocarbon contaminated soil and sets out options proposed. Noted
there is no free product in soil. If there is a small volume of soil then it could be practical to remove it
from site. Expected cost would be several million dollars.
Q: Is Diavik landfarming? A: not yet and it is not in the current plan. Without knowing the amount of
contaminated soil it is difficult to estimate the area and time required to landfarm it. Diavik is open to
landfarming.
Q: how would it be buried? A: in the Type 3 rock dump, then covered as for rest of WRSA. Idea is it
would be frozen in. Permafrost makes the best liner, it never degrades.
Q: how deep is permafrost? A: about 300 feet.
EMAB is following the general principle of minimum impact. Treat soil as much as possible before
burying.
Noted that consensus from yesterday’s meeting was that contaminated soil be treated to meet
Agricultural standard. If it doesn’t meet that it should be shipped offsite.
Diavik noted that it would not be possible to meet the Agricultural standard so Diavik would just ship
the contaminated soil offsite.
Disagreement with stated consensus of Board from previous meeting.
Diavik indicated it should start landfarming now so it can demonstrate the levels they will be able to
achieve.
Noted that if Diavik doesn’t bioremediate then soil should be taken offsite.
BREAK
Closure Objective SW1
 This is a change to the original objective. Proposed by GNWT.
 Diavik provides background. Parameters can exceed AEMP benchmarks in mixing zone. If
Diavik has to meet benchmarks in East Island streams it is like there is no mixing zone, so
there wouldn’t be a mixing zone in Lac de Gras.
 Diavik should demonstrate smallest mixing zone, and have it be protective of environment.
Not sure if it is practical or feasible to not have a mixing zone.
 Meeting AEMP benchmarks in streams and lakes will be a problem for Diavik
 Meeting with GNWT clarified their position. Might have been a miscommunication with the
WLWB. GNWT would like Diavik to demonstrate that water quality is not acutely toxic to
aquatic life in the streams and ponds. However, this needs to be clarified and Diavik does not
wish to speak on behalf of GNWT.
 Diavik didn’t think they’d meet AEMP benchmarks or be safe for aquatic life in East Island
streams dating back to the CSR.
Closure Criteria for SW1 and SW2
 Diavik stated that it has to meet all the objectives, so will have to meet the most stringent
criteria regardless.



Agreed that where criteria in SW1 and SW2 are different, the strictest one would apply.

SSRBCC
 WLWB has not agreed to using SSRBCC yet. Diavik and reviewers have spent a lot of time on
them. If they have trouble meeting an AEMP Benchmark, the idea would be they could turn
to SSRBCC, but they would have to demonstrate this is needed.
 Diavik would like to get the SSRBCC to a finalized state and address outstanding issues. Less of
a time urgency on this.
 Agreed the next step is for EMAB consultant to review revised SSRBCC – likely starting April 8.
Final comments
 Diavik has asked for an extension on the ICRP to December. Original submission deadline was
for June. WLWB has not approved this yet.
 Closure is still planned for 2025
 Diavik is hiring more staff for closure
Q: Which people/organizations is Diavik seeing in the communities? A: It is up to the community.
Diavik is asking each community to identify who the best group(s) of people to attend would be.
Q: What is happening with the information Diavik collects during this process? A: Diavik will prepare
notes that will be compiled in Version 4.1 of the Interim CRP so that people can comment. Would be
good to agree on set of notes for this meeting.

Jack moved to adjourn meeting at 11:30 am.
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Executive Summary
The Environmental Monitoring Advisory Board (EMAB or the Board) for the Diavik Diamond Mine Inc.
(DDMI) Project requested that Management and Solutions in Environmental Science Inc. (MSES) review
Diavik’s Interim Closure and Reclamation Plan (Version 4.1; ICRP) at it pertains to wildlife and wildlife
habitat. We reviewed the wildlife and wildlife habitat (vegetation) related information in the ICRP (DDMI
2019), including Appendices V and VI, and a March 2017 consultant report (Slater Environmental
Consulting (SEC) 2017). The purpose of our work was to:
1. Review wildlife/habitat closure criteria associated with closure objectives in Diavik’s ICRP v4.1,
assess their effectiveness in measuring the objective / outcome and to propose additional/alternate
criteria where the criteria proposed in ICRP v4.1 are insufficient.
2. Review proposed wildlife/habitat monitoring during closure and post-closure and assess whether
the monitoring design is sufficient with respect to methods, frequency, and duration.
Below, we have summarized our recommendations for Diavik’s ICRP v4.1 for performance monitoring
and environmental effects monitoring (EEM).
Performance monitoring is designed to provide data that would allow DDMI to track how well the closure
and post-closure mine site meets established criteria and associated objectives. We assessed the
effectiveness of the proposed criteria in measuring the objective and whether the monitoring design is
sufficient with respect to methods, frequency, and duration. This was completed for Site Wide (SW) and
Open Pit, Underground, and Dike Area (M) objectives associated with wildlife and vegetation.
SW4
Objective: Dust levels do not affect palatability of vegetation to wildlife.
Criteria: Monitoring evidence of post-closure wildlife use of area.
• Add a vegetation closure criterion and link it to the vegetation monitoring program. A target
should be defined using vegetation and vascular plant abundance and richness (i.e.,
abundance/richness is similar between reference and near mine sites).
• Systematically document wildlife foraging and habitat use during the Vegetation & Lichen
Monitoring Program (VLMP) and compare between near mine and reference sites.
• Clearly define “evidence” in the wildlife criterion and the associated methods to be used for
surveying and analysis. Explain what “evidence” will be compared against – are predevelopment or reference site measures available?
• Indicate if use by species other than caribou will be systematically monitored.
• Clearly indicate the proposed frequency and duration of post-closure monitoring for objective
SW4.
• Please confirm that the caribou behaviour monitoring program (or other surveys of wildlife
“evidence”) will also include monitoring of caribou use of revegetated areas on the mine site
through to 2041.
• Provide a trigger that would indicate if or when additional action must be taken to ensure that
revegetation efforts are meeting expectations for wildlife use.
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•

Develop an objective that ensures that revegetation is successful in terms of wildlife use of
revegetated sites.

SW5
Objective: Re-vegetation targeted to priority areas.
Criteria: Final re-vegetation procedures applied to priority areas as established with communities and
approved by Wek’èezhìi Land and Water Board (WLWB).
Criteria: Native seed applied at a density to be determined during design.
• Identify the vegetation monitoring that would occur on revegetated sites and provide a
definition of a “satisfactory trajectory”, given that this is the trigger that would decrease sampling
frequency.
• Confirm that the VLMP will also include monitoring of revegetated areas on the mine site
through to 2041.
• Provide a trigger that would indicate if or when additional action must be taken to ensure that
revegetation efforts are meeting expectations for plant species richness and abundance.
• Develop an objective that ensures that revegetation is successful in terms of native plant
species establishment (abundance and richness).
SW8
Objective: Predation of caribou is not associated with residual features of the site.
Criteria: No regular or systemic predation of caribou associated with residual features of the Mine
site.
• Define “regular or systemic predation” quantitatively. A measurable indicator and an associated
measure of ‘success’ are needed.
SW9
Objective: Landscape features (topography and vegetation) that match aesthetics and natural
conditions of the surrounding natural area.
Criteria: Satisfactory final inspection of construction by a professional engineer, confirming that works
have been carried out in accordance with the final approved detailed design.
Criteria: Annual inspections over 5 years to verify that landscape features continue to conform to
design, and that there are no visible buildings, equipment, residual construction waste or other
non-local materials on site.
• See suggested vegetation criteria for SW5.
SW10
Objective: Safe passage and use for caribou and other wildlife.
Criteria: No residual feature/area confirmed as being a hazard based on more than one incident of
identified harm year over year.
• Indicate what “other wildlife” will be monitored.
• Clarify whether survey timing and methods are appropriate for “other wildlife” species as the
timing is set to correspond with caribou presence and methods are geared toward caribou.
• Consider how many observations of wildlife encounters with residual features with no injury
are required to determine that they do not pose a hazard. A clear definition for what might
be considered ‘harm’ is also required.
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M8
Objective: Wildlife safe during filling of pits.
Criteria: No mortalities to wildlife caused by filling of pits.
• Surveys are completed daily for the duration of pit flooding activities. Clarify if daily monitoring
is continuous or intermittent.
• Clarify post-closure monitoring duration – will it occur and, if so, for how long?
Environmental effects monitoring is designed to provide data that would allow DDMI to identify any
residual effects from the mine that are present during closure and post-closure phases. We assessed
whether the environmental effects monitoring design is sufficient with respect to methods, frequency, and
duration and focussed on those residual effects that specifically relate to wildlife and wildlife habitat
(vegetation).
Caribou
• Input from the Zone of Influence (ZOI) Technical Task Group (TTG) on data collection and
analytical methods should be included in the ICRP.
• Analyses examining the ZOI objective should be completed on shorter time intervals than
proposed in the ICRP in order to provide a more detailed picture of how ZOI changes over
time.
• DDMI should indicate whether they intend to evaluate seasonal spring and autumn caribou
range attributes, using collar data, during closure and post-closure phases.
• The EEM plan for wildlife indicates that caribou behaviour monitoring will occur every 3 years
up to 2041 for the post-closure phase. Given the challenges in collecting enough behavioural
data during the operations phase, DDMI should indicate whether they have plans to increase
the frequency of behavioural data collection in the event that too few observations are
collected for analysis.
• DDMI should confirm that the caribou behaviour monitoring program will also include
monitoring of caribou use of revegetated areas on the mine site through to 2041. In terms of
adaptive management, DDMI should discuss if there is a trigger in place that would indicate if
or when additional action must be taken to ensure that revegetation efforts are meeting
expectations for wildlife use.
• Regarding EEM for caribou behaviour, please identify the proposed criteria or prediction that
is being evaluated or tested during closure and post-closure phases.
Wolverine
• Please identify the proposed criteria or prediction that is being evaluated or tested during
EEM for closure and post-closure phases.
• Adjustments are required to the analysis to better account for a ZOI effect as per
recommendations from GNWT and Boulanger and Poole (2020).
Waterbirds
• With respect to duration, in the unlikely event that the 3 years of closure phase monitoring
suggest mine-related impacts, we recommend that DDMI consider extending monitoring for
the full duration of the closure phase (5 years).
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•

The proposed monitoring design is sufficient with respect to methods, frequency, and duration
for the post-closure phase.

Vegetation
• DDMI should confirm that the VLMP will also include monitoring of revegetated areas on the
mine site through to 2041. DDMI should discuss if there is a trigger in place that would indicate
if or when additional action must be taken to ensure that revegetation efforts are meeting
expectations for plant species abundance (percent cover) and richness (number of species).
• Please identify the proposed criteria or prediction that is being evaluated or tested during
EEM for closure and post-closure phases.
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1.0

Introduction

The Environmental Monitoring Advisory Board (EMAB or the Board) for the Diavik Diamond Mine Inc.
(DDMI or Diavik) Project requested that Management and Solutions in Environmental Science Inc. (MSES)
review Diavik’s Interim Closure and Reclamation Plan (Version 4.1; ICRP) at it pertains to wildlife and
wildlife habitat. We reviewed the wildlife and wildlife habitat related information in the ICRP (DDMI 2019),
including Appendices V and VI, and a March 2017 consultant report (Slater Environmental Consulting
(SEC) 2017). The purpose of our work was to:
1. Review wildlife/habitat closure criteria associated with closure objectives in Diavik’s ICRP v4.1,
assess their effectiveness in measuring the objective / outcome and to propose additional /
alternate criteria where the criteria proposed in ICRP v4.1 are insufficient.
2. Review proposed wildlife/habitat monitoring during closure and post-closure and assess whether
the monitoring design is sufficient with respect to methods, frequency, and duration.
In our review below, for the ease of identifying our recommendations and requests, column 3 of Table 1
contains recommendations or questions relating to proposed criteria for performance and environmental
effects monitoring and we also highlight the text in bold where we specifically request information from
DDMI.

2.0

Background

Under directives from the Wek’èezhìi Land and Water Board (WLWB), DDMI has produced an updated
version of the Closure and Reclamation Plan – Version 4.1 that contains a comprehensive set of closure
objectives to guide closure planning. The plan includes closure objectives and associated criteria for
measuring success. This is an interim plan and it is expected that closure planning is an ongoing process
where review and comment is provided to assist DDMI in developing a Final Closure and Reclamation
Plan, required in 2022.
Mine closure includes flooding of open-pits, underground, and dike areas, with some dike excavation also
required. The processed kimberlite containment (PKC) facility and North Country Rock Pile – Waste
Rock Storage Areas (WRSAs) will remain as significant landscape features post-closure and will appear as
a large rock-covered hill (design concepts and options provided in the ICRP 4.1). Site infrastructure will
not be visible post-closure, though some materials will be disposed of on site. The plant site, roads, airstrip
and laydown areas will be re-vegetated or have original drainage channels restored. Safe travel routes to
allow for wildlife movement will be established.
Appendix V provides a table of all current performance monitoring closure objectives, associated activities,
proposed criteria, and where monitoring details can be found in Appendix VI. Appendix VI provides
information regarding closure and post-closure performance and environmental effects monitoring
activities at the mine site. Monitoring activities are structured to measure the success of closure activities
via established criteria, which are, in turn, defined to meet closure objectives. Performance monitoring
and environmental effects monitoring (EEM) are planned. Performance monitoring will “evaluate the
performance both of the mine site as a whole, and of each of the closure management areas” (p.1, Appendix
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VI). Environmental effects monitoring will “evaluate the combined environmental effects from all areas of the
mine site on terrestrial and aquatic ecosystems in the mine site area, as well as the potential cumulative effects
from other nearby developments.” (p.1, Appendix VI).

3.0

Performance Monitoring

Performance monitoring is designed to provide data that would allow DDMI to track how well the closure
and post-closure mine site meets established criteria and associated objectives. We have focussed on
those criteria and objectives that specifically relate to wildlife and wildlife habitat (vegetation). Below, we
assess the effectiveness of the proposed criteria in measuring the objective and assess whether the
monitoring design is sufficient with respect to methods, frequency, and duration. There are both Site Wide
(SW) and Open Pit, Underground, and Dike Area (M) objectives associated with wildlife and vegetation.
DDMI’s proposed objectives and criteria from the ICRP 4.1 and associated recommendations from our
review are provided in Table 1.

3.1

SW4

Closure objective SW4 is that “Dust levels do not affect palatability of vegetation to wildlife.” The proposed
criterion is “Monitoring evidence of post-closure wildlife use of area” with measurement and reporting linking
to both vegetation and wildlife.
With respect to vegetation, DDMI intends to use the approach outlined in the Vegetation & Lichen
Monitoring Program (VLMP), which has been conducted every 2 to 3 years since 2001. DDMI proposes
closure monitoring at a frequency of once every 5 years, with a dust-level trigger in place that could
increase the frequency to once every 3 years. The VLMP is designed to assess if dust deposition from the
mine is altering the abundance (percent cover) and richness (number of species) of plant species in
representative plant communities. It is not clear how measures of vegetation abundance and richness
would inform us about wildlife use of the area post-closure (the criteria for SW4). Evidence that wildlife
could use the post-closure landscape would be supported by comparing similarity of vegetation
abundance/richness between near mine and reference sites. In addition, if “evidence of wildlife foraging and
habitat use (trails, scat)” is collected systematically during the VLMP, then data could be compared between
near mine and reference sites to confirm similarity in “wildlife use of area”. However, if this information is
only incidentally documented, it will not provide quantitative data to support the objective.
With respect to wildlife, DDMI discusses both closure and post-closure monitoring despite the criterion
only indicating post-closure monitoring. During closure, the ICRP v4.1 indicates that DDMI will use
established monitoring procedures that were used during operations, including Caribou Road Surveys,
Caribou Management/Observation, Caribou PKC and Rock Pile, and Wildlife Monitoring. Please note, we
have been informed that the ‘Caribou Management / Observation On and Off East Island Standard
Operating Procedure (SOP)’, found in the Wildlife Management and Monitoring Plan (WMMP; Golder
2020) for the Diavik mine, contains the most up to date information and supersedes the Caribou Road
Surveys and Caribou PKC and Rock Pile procedures (G. Macdonald 2020, personal communication, 2
September). There is no discussion in the ICRP regarding post-closure monitoring for objective SW4
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under performance monitoring. DDMI has not clearly defined “evidence” in the wildlife criterion, nor has
it identified the survey methods that will be applied. Given that “Caribou Management / Observation On
and Off East Island” methods describe caribou behaviour sampling methods, it appears that “evidence”
could indicate behavioural observations of caribou in reclaimed areas, but DDMI should confirm this
assumption. DDMI should also identify what they will compare any collected wildlife evidence to – will it
be pre-development data or reference sites? It also appears that DDMI will focus on caribou interactions
with reclaimed areas, and not other wildlife species, even though the criterion itself suggests that wildlife,
in general, will be monitored. Finally, Attachment 4 (ICRP v4.1, Appendix VI) indicates that post-closure
monitoring for wildlife for Site Wide objectives will occur annually through closure and for 6 years postclosure (until 2035). DDMI should clarify if this applies to all Site Wide wildlife objectives (SW4, SW8, and
SW10) as SW4 is not specifically mentioned in the discussion of post closure monitoring. Please also see
comments regarding duration of monitoring under Environmental Effects Monitoring Section 4.1.2 –
Caribou – Post-Closure.

3.2

SW5

Closure objective SW5 is “Re-vegetation targeted to priority areas”. The proposed criteria are “SW5-1 –
Final re-vegetation procedures applied to priority areas as established with communities and approved by WLWB”
and “SW5-2 – Native seed applied at a density to be determined during design”. Revegetated plots will be
monitored every year for the first 2-3 years. Under both closure and post-closure monitoring, DDMI
states that once revegetated areas are on a “satisfactory trajectory”, then the sampling frequency will align
with that of the VLMP. It is unclear was constitutes a “satisfactory trajectory” and this should be defined so
that the decision to decrease monitoring frequency is clearly supported with data. DDMI has not identified
what measures of vegetation will be collected during monitoring and how the data would be used to make
decisions regarding monitoring frequency. Please also see comments regarding monitoring of revegetated
sites under Environmental Effects Monitoring Section 4.4.2 – Vegetation Post-Closure and Section 4.1.2 –
Caribou Post-Closure.

3.3

SW8

Closure objective SW8 is “Predation of caribou is not associated with residual features of the site.” The
proposed criterion is “SW8-1 – No regular or systemic predation of caribou associated with residual features of
the Mine site.” During closure, DDMI proposes to record caribou predation events, their location, and
whether these events are associated with a residual site wide feature. The ICRP v4.1 indicates that DDMI
will use established monitoring procedures that were used during operations, including Caribou Road
Surveys, Caribou Management/Observation, Caribou PKC and Rock Pile, and Wildlife Monitoring (please
see Section 3.1 above regarding most up-to-date SOP). Monitoring will take place during a 2-week period
when caribou are known or expected to be at the mine site. This monitoring will continue for 5 years
post-closure. DDMI has not clearly defined “regular or systemic” in the wildlife criterion, making it unclear
what would represent mitigation failure for residual features at the mine site. The number of observations
collected is dependent on the presence of caribou and wolves at the mine site. That is, a lack of predation
may be due to a lack of caribou, a lack of wolves, or a lack of overlap in caribou and wolves, at residual
features, rather than the feature itself having no impact. Essentially, unsuccessful predation opportunities
Page 3

ICRP 4.1 Review

September 2020

must be observed to conclude that residual features are not having an impact and it is not clear how many
of these observations would be needed to conclude that mitigation is successful. Alternatively, a measure
such as kill rate (# prey killed per predator per unit time) could potentially be compared between on site
and off site to demonstrate no statistical difference, but it is not clear that such information is available
for this type of comparison. The ability to collect appropriate data to support this objective may influence
the frequency and duration of the monitoring if predation events are not captured during monitoring
efforts.

3.4

SW9

Closure objective SW9 is “Landscape features (topography and vegetation) that match aesthetics and natural
conditions of the surrounding natural area”. The proposed criteria are “SW9-1 – Satisfactory final inspection of
construction by a professional engineer, confirming that works have been carried out in accordance with the final
approved detailed design” and “SW9-2 – Annual inspections over 5 years to verify that landscape features continue
to conform to design and that there are no visible buildings, equipment, residual construction waste or other nonlocal materials on site.” It also refers to SW5 for revegetation criteria.
Please refer to comments under SW5 regarding vegetation measures and monitoring frequency. We did
not review the section on visual aesthetics of the landscape (Appendix VI, Section 3.1.6).

3.5

SW10

Closure objective SW10 is “Safe passage and use for caribou and other wildlife”. The proposed criterion is
“SW10-1 – No residual feature/area confirmed as being a hazard based on more than one incident of identified
harm year over year”. During closure, DDMI proposed to record injuries to and mortalities of wildlife and
identify whether these are associated with hazardous features on the mine site. DDMI will use established
monitoring procedures that were used during operations, including Caribou Road Surveys, Caribou
Management/Observation, Caribou PKC and Rock Pile, and Wildlife Monitoring (please see Section 3.1
above regarding most up-to-date SOP). Monitoring will take place during a 2-week period when caribou
are known or expected to be at the mine site. This monitoring will continue for 5 years post-closure. The
objective identifies caribou and other wildlife, but the description of the monitoring approaches and the
timing of the surveys are primarily geared toward caribou observations. The “Wildlife Monitoring”
program is geared toward deterrent activities for carnivores, rather than observations. DDMI should
clarify that the same methods will be used and are appropriate, in terms of both observer safety and
timing, to capture information on “other wildlife”. In addition, the number of observations collected is
dependent on the presence of caribou and other wildlife at the mine site. If no or few observations are
collected per residual feature, the frequency and duration of the monitoring may need to increase to
confirm the safety of the landscape. A clear definition for what might be considered ‘harm’ is also required.
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3.6

M8

Closure objective M8 is “Wildlife safe during filling of pits”. The proposed criterion is “M8-1 – No mortalities
to wildlife caused by filling of pits”. During closure, DDMI will employ daily wildlife monitoring during pit
flooding activities following established methods for Caribou Management/Observation and Wildlife
Monitoring. Under Wildlife Monitoring, frequency can vary by area on the island and can be daily,
continuous, or every 2 hours. It is not clear if monitoring will be continuous or intermittent during
flooding. Monitoring would only occur during closure as the objective is associated with the
decommissioning of open pits, underground, and dike areas. However, Attachment 4 (ICRP v4.1, Appendix
VI) shows post-closure monitoring continuing for 6 years post-closure (until 2035). This may be in error
or in reference to other wildlife monitoring, but DDMI should address this issue or clarify their intention.
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Table 1: Wildlife Closure Objectives and Proposed Criteria for the Interim Closure and Reclamation Plan, with
Recommendations.
Closure Objective
Site Wide Objectives
SW4. Dust levels do not
affect
palatability
of
vegetation to wildlife

DDMI Closure Criteria

Recommended Criteria

Notes and Rationale

SW4-1 - Monitoring
evidence of post-closure
wildlife use of area.

Add a vegetation closure criterion and link it
to the vegetation monitoring program. Define
a target using vegetation and vascular plant
abundance
and
richness
(i.e.,
abundance/richness is similar between
reference and near mine sites). Systematically
document wildlife foraging and habitat use
during the VLMP and compare between near
mine and reference sites).

See Section 3.1 for rationale.

Please clearly define “evidence” in the wildlife
criterion and the methods to be used for
surveying and analysis.
Please indicate if use by species other than
caribou will be systematically monitored.
What will the “evidence” be compared to – are
pre-development or reference site measures
available?
Please indicate the proposed frequency and
duration of post-closure monitoring for
objective SW4. When determining frequency
and duration, take into consideration the
challenges DDMI has experienced attempting
to collect enough behavioural observations for
analysis during the operations phase.

It is not clear how measures of vegetation
abundance and richness collected during the
VLMP would inform us about wildlife use of the
area post-closure. Evidence that wildlife could
use the post-closure landscape would be
supported by comparing similarity of vegetation
abundance/richness between near mine and
reference sites.
If wildlife foraging and habitat use information is
collected systematically during the VLMP, then
data could be compared between mine and
reference sites to confirm similarity in “wildlife
use of area”. However, if this information is only
incidentally documented, it will not provide
quantitative data to support the objective.
DDMI has not clearly defined “evidence” in the
wildlife criterion, nor has it identified the survey
methods that will be applied. It appears that
“evidence”
could
indicate
behavioural
observations of caribou in reclaimed areas.
The frequency and duration of post-closure
monitoring associated with SW4 is not clearly
stated.
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Please confirm that the caribou behaviour
monitoring program (or other surveys of
wildlife “evidence”) will also include monitoring
of caribou use of revegetated areas on the
mine site through to 2041.
Provide a trigger that would indicate if or when
additional action must be taken to ensure that
revegetation efforts are meeting expectations
for wildlife use.

SW5.
Re-vegetation
targeted to priority areas.

SW5-1 – Final revegetation
procedures
applied to priority areas as
established
with
communities and approved
by WLWB.
SW5-2 – Native seed
applied at a density to be
determined during design.

Develop an objective that ensures that
revegetation is successful in terms of wildlife
use of revegetated sites.
Identify the vegetation monitoring that would
occur on revegetated sites and provide a
definition of a “satisfactory trajectory”.
Please confirm that the VLMP will also include
monitoring of revegetated areas on the mine
site through to 2041.
Provide a trigger that would indicate if or when
additional action must be taken to ensure that
revegetation efforts are meeting expectations
for plant species richness and abundance.
Develop an objective that ensures that
revegetation is successful in terms of native
plant species establishment (abundance and
richness).

SW8. Predation of caribou
is not associated with

SW8-1 – No regular or
systemic predation of

Define “regular or systemic predation”
quantitatively. A measurable indicator and an

The SW4 objective only speaks to dust and
palatability of vegetation to wildlife and does not
indicate that the success of revegetation efforts
is going to be evaluated from a wildlife
perspective. Information contained in the EEM
section also does not provide information on
measuring the success of revegetation efforts for
wildlife use.

See Section 3.2 for rationale.
DDMI states that once revegetated areas are on
a “satisfactory trajectory”, then the sampling
frequency will align with that of the VLMP. It is
unclear what constitutes a “satisfactory trajectory”.
This should be defined so that the decision to
decrease monitoring frequency is clearly
supported with data. DDMI has not described
what vegetation measures will be collected to
determine the trajectory of the revegetated
plots.
The SW5 objective only speaks to where
revegetation will occur and does not indicate that
the success of revegetation efforts is going to be
evaluated. Information contained in the EEM
section also does not provide information on
measuring the success of revegetation efforts.
See Section 3.3 for rationale.
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residual features of the
site.

SW9. Landscape features
(topography
and
vegetation) that match
aesthetics and natural
conditions
of
the
surrounding natural area.

caribou associated with
residual features of the
Mine site.

SW9-1 – Satisfactory final
inspection of construction
by a professional engineer,
confirming that works have
been carried out in
accordance with the final
approved detailed design.

associated measure of ‘success’ are needed.
(i.e., 3 predation events/year/feature? 8
predation events/year/feature? Will the
number of prey and predator observed be
incorporated into the measure?).

See suggested vegetation criteria for SW5.

DDMI has not clearly defined “regular or systemic”
in the wildlife criterion, making it unclear what
would represent mitigation failure for residual
features at the mine site.
The number of observations collected is
dependent on the presence of caribou and
wolves at the mine site. That is, a lack of
predation may be due to a lack of caribou, a lack
of wolves, or a lack of overlap in predator and
prey, at residual features, rather than the feature
itself having no impact. Essentially, unsuccessful
predation events must be observed to conclude
that residual features are not having an impact
and it is not clear how many of these
observations would be needed to conclude that
mitigation is successful. Alternatively, a measure
such as kill rate (# prey killed per predator per
unit time) could be compared between on site
and off site to demonstrate no statistical
difference, but it is not clear that such
information is available for this type of
comparison. The ability to collect appropriate
data to support this objective may influence the
frequency and duration of the monitoring if
predation events are not captured during
monitoring efforts.
See Section 3.4 for rationale.
Please refer to comments under SW5 regarding
vegetation measures and monitoring frequency.
We did not review visual aesthetics of landscape
(Section 3.1.6)
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SW10. Safe passage and
use for caribou and other
wildlife.

SW9-2
–
Annual
inspections over 5 years to
verify
that
landscape
features
continue
to
conform to design, and that
there are no visible
buildings,
equipment,
residual
construction
waste or other non-local
materials on site.
See SW5 for revegetation
criteria.
SW10-1 – No residual
feature/area confirmed as
being a hazard based on
more than one incident of
identified harm year over
year.

Indicate what “other wildlife” will be monitored.

See Section 3.5 for rationale.

Is the survey timing appropriate for these
“other wildlife” species as the timing is set to
correspond with caribou presence?

The objective identifies caribou and other
wildlife, but the description of the monitoring
approaches and the timing of the surveys are
primarily geared toward caribou observations.

If “other wildlife” includes carnivores, are the
survey methods proposed appropriate in
terms of observer safety.
Consider how many observations of wildlife
encounters with residual features with no
injury are required to determine that they do
not pose a hazard. A clear definition for what
might be considered ‘harm’ is also required.
Open Pit, Underground and Dike Areas Objectives
M8. Wildlife safe during M8-1 – No mortalities to
filling of pits.
wildlife caused by filling of
pits.

Surveys are completed daily for the duration
of pit flooding activities. Please clarify if daily
monitoring is continuous or intermittent.

The number of observations collected is
dependent on the presence of caribou and other
wildlife at the mine site. If no or few observations
are collected per residual feature, the frequency
and duration of the monitoring may need to
increase to confirm the safety of the landscape.

See Section 3.6 for rationale.
Under Wildlife Monitoring (as described in
Standard Operating Procedure (SOP) ENVI-9140119), frequency can vary by area on the island
and can be daily, continuous, or every 2 hours.
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Environmental Effects Monitoring
Caribou Distribution: As activity during postIdentify how much residual closure decreases, it is
effect from the mine is expected that the ZOI will
present during closure and also
decrease.
This
post-closure phases.
hypothesis will be reevaluated over the next 10
years as activity reduces.

Clarify post-closure monitoring duration (if
occurring; see Attachment 4 (ICRP v4.1,
Appendix VI)).

Monitoring is proposed to only occur during
closure as the objective is associated with the
decommissioning of open pits, underground, and
dike areas. However, Attachment 4 (ICRP v4.1,
Appendix VI) shows post-closure monitoring
continuing for 6 years post-closure (until 2035).

The ZOI Technical Task Group (TTG) should
reconvene and provide direction regarding the
collection methods and analysis of data to
examine the ZOI objective during remaining
operations, closure, and post-closure.

In the 2019 WMR, DDMI presented a reanalysis
of the aerial survey data that suggests there is no
ZOI around the mine, yet in the ICRP they
discuss a zone of influence of 11 to 14 km around
the mine based on Boulanger et al. (2012) which
used both aerial survey and collar data (p. 53).
Based on their 2019 analysis, DDMI suggests
there is no need for further collection of aerial
survey data, instead they suggest utilizing caribou
collar data only to address the ZOI objective. We
have no issue with utilizing the collar data as
another piece of evidence to assess the ZOI
objective, but there may be a place for further
collection of aerial survey data in the future to
analyze caribou distribution if there prove to be
insufficient collar data to analyze changes in the
ZOI during closure and post-closure, particularly
given the Bathurst herd’s current population
trajectory.

We recommend analyzing data on shorter
temporal intervals in order to get a better
understanding of how the ZOI changes in
relation to mine activity.
Based on recent publications and discussions,
data collection and analytical approaches
should be clearly established, and we
recommend that caribou movement be
assessed over shorter time periods (e.g., every
3 years), particularly given the current
population status of the Bathurst herd.
DDMI should indicate whether caribou
distribution monitoring post-closure will also
include an evaluation of seasonal spring and
autumn caribou range attributes, using collar
data.

More detail is needed on how the ZOI objective
will be tested using data collected since 2012.
Further, DDMI proposes that the analysis of
caribou distribution for the closure time period
will occur in 2031 (post-closure) once collar data
are available for all closure years. Caribou
distribution is proposed to be assessed 12 years
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Caribou
Behaviour:
Identify how much residual
effect from the mine is
present during closure and
post-closure phases.

Not clearly identified.

Please identify the proposed criteria or
prediction that is being evaluated or tested
during closure and post-closure phases.
Given the apparent challenges in collecting
sufficient behavioural data during operations,
DDMI should indicate whether they have plans
to increase the frequency of behavioural data
collection should the 14-day window, every 3
years result in an insufficient number of
observations for analysis.
Please confirm that the caribou behaviour
monitoring program will also include
monitoring of caribou use of revegetated areas
on the mine site through to 2041.
Provide a trigger that would indicate if or when
additional action must be taken to ensure that
revegetation efforts are meeting expectations
for wildlife use.

Wolverine: Determine
how much residual effect
from the mine is present

Not clearly identified.

Please identify the proposed criteria or
prediction that is being evaluated or tested
during closure and post-closure phases.

post-closure (2041) to capture any temporal
changes in distribution. During operations, the
frequency of the assessment of ZOI predictions
was inconsistent despite urging by EMAB to more
regularly assess how the zone of influence
changes with mine activity.
The EEM plan for wildlife indicates that caribou
behaviour will be assessed annually during
closure using established group scan methods
utilised during operations. Behavioural analyses
assessing changes in behaviour with distance to
mine will be employed. The application of these
analyses will be dependent on the quality and
amount of behavioural data that is able to be
collected.
The EEM plan for wildlife indicates that caribou
behaviour monitoring will occur every 3 years for
a 12- year period up to 2041 for the post-closure
phase. Again, data analysis will be dependent on
the quality and amount of behavioural data that is
able to be collected.
Under performance monitoring for SW4, the
duration of wildlife monitoring on revegetated
sites was not clearly indicated, nor do any of the
objectives (i.e. SW4 and SW5) clearly indicate
that the success of revegetation efforts is going
to be evaluated. Information contained in the
EEM section also does not provide information
on measuring the success of revegetation efforts.
See Section 3.2 for rationale.
Wolverine presence and distribution will be
monitored using snow tracking methods
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during the closure and
post-closure phases.

Waterbirds: Determine if
mine closure activity levels
affect the presence of
waterfowl and shorebird
species in the study area.

Vegetation: Determine
if plant community and
ecosystem
dynamics
change over time due to
anthropogenic disturbance.

The proposed monitoring design for postclosure is sufficient with respect to methods,
frequency, and duration, although the
approach to the analysis of the ZOI requires
revision based on input from the Government
of the Northwest Territories (GNWT 2020)
and Boulanger and Poole (2020)

The mine is predicted to
cause
no
measurable
change in the presence of
waterbirds and shorebirds
in the mine study area.

Not clearly identified.

With respect to duration, in the unlikely event
that the 3 years of closure phase monitoring
suggest mine-related impacts, we recommend
that DDMI consider extending monitoring for
the full duration of the closure phase (5 years).

See recommendations under SW4.
Please identify the proposed criteria or
prediction that is being evaluated or tested
during closure and post-closure phases.

established during operations. Surveys will occur
twice in the spring for 5 days each and will be
used to assess residual effects from the mine.
Surveys will be completed annually during
closure.
The EEM plan for wildlife indicates that wolverine
presence and distribution monitoring will occur
every 3 years for a 12- year period up to 2041
for the post-closure phase. Surveys will occur
twice in the spring for 5 days each and will be
used to assess residual effects from the mine.
Waterbird and shorebird abundance and
distribution is proposed to be monitored for the
first 3 years of the closure phase. The surveys will
occur from mid-May to mid-June every second
day and will utilize the methods established
during operational monitoring. The proposed
monitoring design is sufficient with respect to
methods and frequency.
Waterbird and shorebird abundance and
distribution monitoring is not proposed for the
post-closure phase. This is likely appropriate
given that this monitoring component was
discontinued during the operational wildlife
monitoring because the results of the data
collection indicated that the mine was having a
negligible effect on abundance and distribution of
waterbirds and shorebirds.
The EEM plan for vegetation indicates that the
VLMP will occur each year of the closure phase.
The VLMP follows methods established during
operational monitoring. With respect to wildlife,
it is not clear that wildlife foraging and habitat use
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Please confirm that the VLMP will also include
monitoring of revegetated areas on the mine
site through to 2041.
Provide a trigger that would indicate if or when
additional action must be taken to ensure that
revegetation efforts are meeting expectations
for plant species richness and abundance.

information will be collected systematically to
support quantitative comparisons of wildlife use
of the area (see Section 3.0 of this report, SW4).
The EEM plan for vegetation indicates that the
VLMP will occur every 3 or 5 years up to 2041
for the post-closure phase. Under performance
monitoring for SW4, SW5, and SW9, the
duration of vegetation monitoring on
revegetated sites was not clearly indicated, nor
do any of the objectives clearly indicate that the
success of revegetation efforts is going to be
evaluated. Information contained in the EEM
section also does not provide information on
measuring the success of revegetation efforts.
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4.0

Environmental Effects Monitoring

Environmental effects monitoring is designed to provide data that would allow DDMI to identify any
residual effects from the mine that are present during closure and post-closure phases. We have focussed
on those residual effects that specifically relate to wildlife and wildlife habitat (vegetation). Below, we
assess whether the environmental effects monitoring design is sufficient with respect to methods,
frequency, and duration for the detection of environmental effects. Information regarding objectives and
criteria for EEM and associated recommendations from our review are provided in Table 1.

4.1
4.1.1

Caribou
Closure

DDMI will undertake caribou distribution and behaviour monitoring during mine closure.
Testing of the Zone of Influence (ZOI) objective (i.e., how does the ZOI change over time in relation to
mine activity) remains mired in confusion. In the 2019 WMR, DDMI presented a reanalysis of the aerial
survey data that suggests there is no ZOI around the mine, yet in the ICRP they discuss a zone of influence
of 11 to 14 km around the mine based on Boulanger et al. (2012) which used both aerial survey and collar
data (p. 53). Based on their 2019 analysis, DDMI suggests there is no need for further collection of aerial
survey data, instead they suggest utilizing caribou collar data only to address the ZOI objective. We have
no issue with utilizing the collar data as another piece of evidence to assess the ZOI objective, but there
may be a place for further collection of aerial survey data in the future to analyze caribou distribution if
there prove to be insufficient collar data to analyze changes in the ZOI during closure and post-closure,
particularly given the Bathurst herd’s current population trajectory. The ZOI Technical Task Group
(TTG) should reconvene and provide direction regarding the collection methods and
analysis of data to examine the ZOI objective during remaining operations, closure, and
post-closure. More detail is needed on how the ZOI objective will be tested using data collected since
2012, although the ICRP does present a hypothesis that “[a]s activity during post-closure decreases, it is
expected that the ZOI will also decrease. This hypothesis will be revaluated over the next 10 years as activity
reduces.” (p. 53). Further, DDMI proposes that the analysis of caribou distribution for the closure time
period will occur in 2031 (post-closure) once collar data are available for all closure years. We
recommend analyzing data on shorter temporal intervals in order to get a better
understanding of how the ZOI changes in relation to mine activity. DDMI should indicate
whether caribou distribution monitoring during closure will also include an evaluation of
seasonal spring and autumn caribou range attributes, using collar data.
The EEM plan for wildlife indicates that caribou behaviour will be assessed annually during closure using
established group scan methods utilised during operations. Behavioural analyses assessing changes in
behaviour with distance to mine will be employed. The application of these analyses will be dependent on
the quality and amount of behavioural data that is able to be collected. Please identify the proposed
criteria or prediction that is being evaluated or tested during the closure phase.
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4.1.2

Post-Closure

Caribou distribution is proposed to be assessed 12 years post-closure (2041) to capture any temporal
changes in distribution. During operations, the frequency of the assessment of ZOI predictions was
inconsistent despite urging by EMAB to more regularly assess how the zone of influence changes with
mine activity. The assessment of the ZOI became stalled on issues related to the analytical approach for
the aerial survey data, rather than directly testing the ZOI objective to understand how the size of the
ZOI changed over time in relation to mine activity. Based on recent publications and discussions, data
collection and analytical approaches should be clearly established, and we recommend that
caribou movement be assessed over shorter time periods (e.g., every 3 years), particularly
given the current population status of the Bathurst herd. This would provide more useful
information on how a ZOI changes following mine closure which would better inform future developments
(approved or under consideration) regarding the rate at which residual impacts of development decrease
after cessation of mine operations. DDMI should indicate whether caribou distribution
monitoring post-closure will also include an evaluation of seasonal spring and autumn
caribou range attributes, using collar data.
The EEM plan for wildlife indicates that caribou behaviour monitoring will occur every 3 years for a 12year period up to 2041 for the post-closure phase. Again, data analysis will be dependent on the quality
and amount of behavioural data that is able to be collected. Given the apparent challenges in
collecting sufficient behavioural data during operations, DDMI should indicate whether they
have plans to increase the frequency of behavioural data collection should the 14-day
window, every 3 years result in an insufficient number of observations for analysis. Please
identify the proposed criteria or prediction that is being evaluated or tested during the postclosure phase.
Under performance monitoring for SW4, the duration of wildlife monitoring on revegetated sites was not
clearly indicated, nor do any of the objectives (i.e. SW4 and SW5) clearly indicate that the success of
revegetation efforts is going to be evaluated. Information contained in the EEM section also does not
provide information on measuring the success of revegetation efforts. To assess revegetation success from
a wildlife perspective. Please confirm that the caribou behaviour monitoring program will also
include monitoring of caribou use of revegetated areas on the mine site through to 2041. In
terms of adaptive management, is there a trigger in place that would indicate if or when
additional action must be taken to ensure that revegetation efforts are meeting expectations
for wildlife use?

4.2
4.2.1

Wolverine
Closure

Wolverine presence and distribution will be monitored using snow tracking methods established during
operations. Surveys will occur twice in the spring for 5 days each and will be used to assess residual effects
from the mine. Surveys will be completed annually during closure. Please identify the proposed
criteria or prediction that is being evaluated or tested during the closure phase.
Page 15

ICRP 4.1 Review

September 2020

4.2.2

Post-Closure

The EEM plan for wildlife indicates that wolverine presence and distribution monitoring will occur every
3 years for a 12- year period up to 2041 for the post-closure phase. Surveys will occur twice in the spring
for 5 days each and will be used to assess residual effects from the mine. Please identify the proposed
criteria or prediction that is being evaluated or tested during the closure phase. The
approach to the analysis of the ZOI requires revision based on input from the Government
of the Northwest Territories (GNWT 2020) and Boulanger and Poole (2020). Please identify
the proposed criteria or prediction that is being evaluated or tested during the post-closure
phase.

4.3
4.3.1

Waterbirds
Closure

Waterbird and shorebird abundance and distribution is proposed to be monitored for the first 3 years of
the closure phase. The surveys will occur from mid-May to mid-June every second day and will utilize the
methods established during operational monitoring. The proposed monitoring design is sufficient with
respect to methods and frequency. With respect to duration, in the unlikely event that the 3
years of closure phase monitoring suggest mine-related impacts, we recommend that DDMI
consider extending monitoring for the full duration of the closure phase (5 years).

4.3.2

Post-Closure

Waterbird and shorebird abundance and distribution monitoring is not proposed for the post-closure
phase. This is likely appropriate given that this monitoring component was discontinued during the
operational wildlife monitoring because the results of the data collection indicated that the mine was
having a negligible effect on abundance and distribution of waterbirds and shorebirds. The proposed
monitoring design is sufficient with respect to methods, frequency, and duration.

4.4
4.4.1

Vegetation
Closure

The EEM plan for vegetation indicates that the VLMP will occur each year of the closure phase. The VLMP
follows methods established during operational monitoring. Please identify the proposed criteria or
prediction that is being evaluated or tested during the closure phase. With respect to wildlife,
it is not clear that wildlife foraging and habitat use information will be collected systematically to support
quantitative comparisons of wildlife use of the area (see Section 3.0 of this report, SW4).
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4.4.2

Post-Closure

The EEM plan for vegetation indicates that the VLMP will occur every 3 or 5 years up to 2041 for the
post-closure phase. Under performance monitoring for SW4, SW5, and SW9, the duration of vegetation
monitoring on revegetated sites was not clearly indicated, nor do any of the objectives clearly indicate
that the success of revegetation efforts is going to be evaluated. Information contained in the EEM section
also does not provide information on measuring the success of revegetation efforts. Please identify the
proposed criteria or prediction that is being evaluated or tested during the post-closure
phase. To assess revegetation success, please confirm that the VLMP will also include monitoring
of revegetated areas on the mine site through to 2041. In terms of adaptive management, is
there a trigger in place that would indicate if or when additional action must be taken to
ensure that revegetation efforts are meeting expectations for plant species richness and
abundance?

5.0

Closure

The recommendations reported herein presents the conclusions arrived at by MSES based on our review
of the wildlife and wildlife habitat related information in the ICRP (DDMI 2019), including Appendices V
and VI, and understanding of how the WMP has evolved over time. Our views are submitted to EMAB for
its consideration of potential recommendations and actions.

6.0
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Simple Language Summary
Diavik submitted Version 4.1 of its Closure and Reclamation Plan (CRP) on December 19, 2019. The
Wek’èezhìi Land and Water Board (WLWB) is in the process of completing their conformity check with the
Water Licence and WLWB Directives following the decision on ICRP Version 4.0. In the interim, EMAB has
requested that Randy Knapp complete a technical review of the Version 4.1 ICRP.
Overall, Version 4.1 is a credible closure plan that addresses many of EMAB concerns. The details
contained in the 2700-page document are extensive. However, there remain some key issues that will
need to be addressed.
The Processed Kimberlite Containment area closure concept remains unproven. The current plan calls
for covering of the coarse PK with 1 m of waste rock and using a water cover to bury the fine PK. Although
the concept is fine, there are a number of critical issues with this plan. Firstly, the PK pond seeps and the
water balance suggests that if the seepage cannot be controlled from current levels, the pond level will
drop and the fine PK will be exposed. In addition, covering the beaches around the pond will be very
challenging because the fine PK is like quicksand and will not readily support the weight of the cover. The
conclusion to date is the current concept is not proven. The deficiencies will need to be addressed or a
new plan considered. One credible option would be to relocate the fine PK to the mine. This option
requires approval for PK disposal in the mine.
The mine has 2 waste rock piles; The South Country Waste Rock Pile (SCRP) and the North Country Waste
Rock Pile (NCRP). Diavik has not yet prepared a closure plan for the SCRP and no estimate for closure
costs for this pile have been included in the closure liability estimate. The NCRP closure plan has been
approved and provides for a waste rock and till cover. The pile will also have smoothened trails across
the pile where caribou can travel.
The primary concern with the NCRP is the long term performance of the covered pile. The cover for the
pile was designed to assure the contaminated rock in the pile would remain frozen. Modelling indicates
this can be achieved with the cover as along as the moisture content in the till remains elevated (>10%).
Monitoring to date suggests that the moisture levels are lower than expected and as such some areas of
the pile may thaw prematurely. Diavik has included a contingency to apply additional cover in the event
that monitoring indicates the cover could thaw.
The remaining concern is that modelling predicts that the cover thaw depth will essentially penetrate the
cover after 100 years. No modelling beyond 100 years has been completed. Should the temperatures
continue to rise, portions of the pile will thaw and could release contaminated drainage. The implications
and potential effect of this possibility have not been addressed. It would be helpful for everyone for Diavik
to undertake a study on the effects of ongoing climate change beyond the 100-year time frame. The
objective is to assess what the potential consequences and effect could be on Lac de Gras water quality.
It is understood that Diavik have agreed to include a Traditional Knowledge based monitoring program as
a component long term closure monitoring. This program remains to be formulated and does not appear
to have been included in the financial assurance provisions.
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1.0 Overview
Diavik submitted Version 4.1 of its Closure and Reclamation Plan (CRP) on December 19, 2019. The
Wek’èezhìi Land and Water Board (WLWB) is in the process of completing their conformity check with the
Water Licence and WLWB Directives following the decision on ICRP Version 4.0. In the interim, EMAB has
requested that Randy Knapp complete a technical review of the Version 4.1 ICRP. After Completion of
Daivik released their responses to the conformity check om May 8, 2020. The following report outlines
the scope of work and key findings from this review.

2.0 Scope of Work
The scope of work as outlined by EMAB included the following tasks:
1) Significant changes from ICRP Version 4.0 to CRP Version 4.1 and adequacy of responses to Randy
Knapp’s comments on Version 4.0.
2) Practicality and achievability of the closure plan for the five different mine components, with
particular attention to:
• Appendix X-4 NCRP Final Closure Design
• Appendix X-5 PKC Closure Design Concept
3) Adequacy and achievability of closure objectives and criteria
4) Flaws, risks, uncertainties
5) Long-term issues that could arise
6) Areas that require further research
7) Appropriateness of expected closure and reclamation costs
8) Review of Mixing Zone

3.0 Key Findings
The key findings from this review are organized by Task in the following section. Many of these tasks have
overlapping content and as such comments may be duplicated. Key findings are highlighted in Bold and
Italics.
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3.1 Changes from ICRP Version 4.0 to CRP Version 4.1
There were a number of changes to the Version 4 closure plan. The impetus for the changes were
responses to WLWB directives and updated results from research and engineering studies. Overall, Diavik
has made a credible attempt to address issues and questions raised during the review of the Version 4.0
closure plan. Details of all responses have not been reviewed except where they apply to previous
technical comments by Mr. Knapp. Of specific interest are the following items.

Conformance with WLWB Directives Appendix A- Revision #1-54 (December 17, 2018)
•

•

•

•

•

•
•

•

To assure that the WRSA is safe for caribou and other wildlife, Diavik included “till placement on
caribou ramps” to the contingency section for the NCRP. This was a specific request from EMAB.
The caribou ramps are included in the RECLAIM estimate.
Diavik has responded that if mine disposal of PK is approved, Diavik would evaluate whether fine
PK would be relocated from the PKC to the mine. No commitment for relocation of the fine PK
from the PKC was included in Version 4.1.
Diavik has effectively pushed off any decisions and responses on the design for closure of the PKC
facility until a final option is selected. This is a complex decision and includes the possibilities for
wet closure (the current concept), dry closure and/or relocation of fine PK to the mine. This aspect
remains the primary deficiency in having a proven final closure plan for the Diavik mine site.
A review of hydrocarbon degradation in sediments was completed in support of the North Inlet
Closure. This review was requested the WLWB to assess whether degradation of the
hydrocarbons in the sediment was achievable in the arctic environment. Based upon the findings
of the review, no firm conclusions can be drawn as to the potential timeline for hydrocarbons to
biodegrade to acceptable levels that would allow for breaching of the North Inlet dam.
Diavik did not provide a suitable response to the long term retention of a pond in the PKC.
Modelling to date (Appendix X-17) suggests that a pond may not be maintained even for average
precipitation conditions.
Closure criteria were a focus of comments and Diavik responses. Although not necessarily
acceptable to all, Diavik has attempted to address all comments in Appendix V.
Diavik completed a thorough trade-off study on the costs for long term treatment given this is a
potential contingency response of runoff from the site does not meet discharge limits. Costs were
estimated to be $30 to 40 million.
DDMI responded that it is committed to working with the Traditional Knowledge Panel to develop
a complimentary Traditional Knowledge-Based Monitoring Plan. (budgets do not appear to be
included).

Conformance with WLWB Directives Appendix B
•

A vegetation map showing the areas where vegetation will be implemented was request by EMAB
and others. Diavik responded by providing the old map prepared during a former closure
workshop with the TK Panel. Although this shows the potential areas for vegetation, Diavik has
still not specifically identified what areas will be vegetated. Figure 5.2.8-2 also shows the areas
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•
•

that will be vegetated. The total area is not explicitly stated but appears to be in excess of 250 ha
or more than 18% of the disturbed area. The RECLAIM estimate allows for about 11% of the
disturbed area to be vegetated but again does not identify specific locations. Diavik should show
explicitly what areas are to be revegetated.
No budget for closure of the SCRP was included in the RECLAIM estimate. The text indicates only
minor grading and would be required as the dump is being constructed with 3:1 side slopes.
Diavik has not specifically responded to EMAB 11 “Expand upon the contingency measure for
removal of the semi-fluid FPK material and explain what options would be applicable for removal
and disposal of the FPK. Diavik has deferred this and stated “Pending regulatory approval to
deposit PK in mine workings, an evaluation will be completed of the feasibility/practicality of
removing EFPK from the PKC facility and depositing in A418 and how this might benefit/impact
PKC facility closure.”

3.2 Practicality and Achievability of the Closure Plan
3.2.1 Mine (Open-pit, underground and dike areas)
The closure design for the open-pit, underground and dike areas remains essentially unchanged from the
original mine design. The plan includes:
i)
•
•
•

Open Pits
Flooding of the open pits
Implementation of fisheries habitat improvements as part of a fisheries compensation agreement
Breaching of the small sections of the dykes to allow for boat traffic and fish access once the water
quality meets acceptable criteria.
• Construction of caribou ramps
• Signage
ii)
Underground mine
• Removal of equipment and hazardous materials
• Cap or seal openings and allow the mines to flood
• Remove infrastructure
• Signage
This closure plan represents best practice. The primary risk relates to the long term water quality in the
flooded pits. Based upon all data provided, there is minimal risk that long term water quality will be
unacceptable.
Overall, the mine closure plan is rational and achievable.

3.2.2 Waste Rock Storage Areas
There are two waste rock storage areas. The SCRP and the NCRP.
i)
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The SCRP contains only Type I non acid generating rock and residual till that is not fully utilized during
reclamation. No reclamation plan for the SCRP is provided in Version 4.1. As a minimum it is expected
some contouring would be required along with vegetation of any exposed till to reduce wind and
water erosion. Diavik has indicated that details of the closure plan will be developed once they better
understand what residual waste rock and till will remain in the SCRP. Diavik should provide details
of the SCRP closure based upon their best estimate of the final quantities at closure. The RECLAIM
estimate should include an allowance for grading the pile, vegetation of the residual till stockpile
and construction of caribou access ramps.

ii)

North Country Rock Pile

The NCRP has an approved closure plan which includes grading of the side slopes to 3:1 for all Type II
and III waste rock followed by placement of 1.5 m till and 3 m of Type I waste rock. The cover is
required to assure the potentially acid generating rock remains frozen. Some Type I rock in the pile
will remain at the current angle of repose. This was request from the TK Panel to serve as potential
areas for Wolverine dens.
Thermal modelling has been completed on several occasions and includes the effects of climate
change. Sensitivity analysis has been completed and has shown that the side slopes are more
vulnerable to thawing. The moisture content of the till is the key factor in determining thaw depth. A
minimum of 10% gravimetric water content has been established to assure that melting through the
cover does not occur. The cover is currently being applied and an active monitoring program of the
cover is in place.
Figure 3 in the 2018 NCRP Completion report shows the moisture content in the 2018 QA/QC sampling
program. The results indicate that 32 of 36 moisture levels in the till were below 10%, the design
minimum to assure the thaw does not penetrate the cover. Although this does confirm that the
longer-term moisture contents in the till will remain below 10%, there is material concern as to
whether the cover will perform as designed.
The technical specifications do not include 10% moisture content as a lower limit in the QA/QC
program. Only upper limit of 25% moisture is included as a technical specification. Grain size is a
criterion as it is correlated with moisture content. The grainsize data show that at 30% fines, the cover
will not consistently maintain 10% moisture. This is confirmed by numerous tests. Based upon the
data, it is estimated that 50% or higher fines content may be more appropriate. The problem is that
the availability of till with fines content above 50% is limited and likely not available. As such, the
project appears to have set a fines content at a level that is achievable from the till/sediments being
excavated from the A21 pit rather a fines content that is required to achieve the desired moisture
content.
Diavik has concluded a contingency for upgrading the cover as part of the RECLAIM budget. This
may or may not be adequate if large areas of the till within the waste piles maintain low moisture
contents. Diavik should undertake additional thermal modelling of the slopes at moisture contents
below 10% and the assess the requirements for additional Type I waste rock cover to assure the pile
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remains frozen. Based upon the results of this analysis, Diavik should confirm that the contingency
allowance for additional Type I cover is adequate.
Long term performance of the NCRP cover beyond 100 years has not been addressed. Should the
temperatures continue to rise, portions of the pile will thaw and could release contaminated drainage
(see item iii in section 3.5 for additional comment and suggestions).

3.2.3 Processed Kimberlite Containment Facility (PKC)
The PKC stores both fine and coarse processed kimberlite from the concentrator. The coarse PK is trucked
and the fine PK is pumped. The original closure plan called for a domed dry cover. A technical review of
the dry closure plan indicated that it may not be practicable and Diavik modified the plan to one including
a dry waste rock cover on the coarse material and a water cover over the slimes (fine PK).
There are several concerns with the current proposed plan. These include:
•

•
•
•

•

The ability to retain a water cover over the fine tailings. Appendix X-17 discusses seepage losses
from the pond and concludes that the pond cannot be retained even under average climate
conditions given the current seepage rates. Golder recommended that seepage would need to
be reduced to 8-15 l/s to prevent pond dewatering. They suggested that to allow better freezing
along the seepage flow paths to control seepage, the PKC pond would need to drained for about
5 years. This would result in more rapid freezing and reduce the seepage flows. Even with these
changes, the uncertainty in future seepage flows remains high. Performance under drought
conditions would also have to be confirmed.
A plan for covering fine PK at the pond edge has not been finalized. A review of potential options
was reviewed in Appendix 18 but no definitive plans have yet to be developed.
A plan for removing fine PK from the PKC to the pit has not been developed and further
investigation or postponed until disposal of PK to the pit has been approved.
The stability of any cover applied over fine PK along the shoreline of the PK pond is in question.
Although it may be possible to apply cover using geotextiles and various filters, the PK will remain
liquefiable and subject to long term settlement. It is not clear whether the cover could withstand
the settlement or seismic activity.
Given the numerous unknown and concerns regarding the current conceptual closure plan for the
PKC, the ability to have a final closure plan in place by 2022 would appear to be in doubt.

It is concluded that adequate data are not available to confirm the current wet cover option is viable.
Given the uncertainty is the ability to retain the water cover and assure the stability of the cover, it may
be prudent to include a contingency for relocating the fine PK to the pit. This would require the approval
of mine disposal of PK. Alternatively, additional contingency should be included to allow for
implementation of the wet cover concept to address issues associated with the water balance and cover
stability.
At this time, a credible final closure plan for the PKC is not available and there is concern this may not
be available for submission of the final closure plan in 2022.
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3.2.4 North Inlet
The plan for the North Inlet is to leave the dam in place and provide a porous flow through section in the
dam to allow water to flow into and out of the North Inlet from Lac de Gras. Monitoring of the
hydrocarbon sediments will continue and should sediment quality be acceptable, the North Inlet dam
would be breached to allow small craft and fish to enter the Inlet.
A review of hydrocarbon degradation was completed and suggests there is a potential for sediment quality
to improve by the time of closure. This may be optimistic given the cold temperatures and low
degradation rate of anoxic hydrocarbon laden sediment. Given the removal of the sediment is not
practical and the current closure plan for the North Inlet would appear to be reasonable and
appropriate.

3.2.5 Mine Buildings and Infrastructure
The mine infrastructure includes roads, buildings, water treatment facilities, sedimentation ponds, fuel
storage, power plant, landfill etc. The original closure plan included:
i)
ii)
iii)

iv)

v)
vi)

vii)
viii)
ix)

removal of all equipment, buildings, pipelines, power lines and other items for resale/reuse
where practical;
removal of all hazardous materials; These would be sent off-site for disposal.
recycling of salvageable materials where practical (e.g. mine equipment, pumps, motors,
metal debris etc.). Currently some old equipment and metals and hazardous waste are being
backhauled for off-site management during the operation phase.
On-site disposal of inert waste not recycled. The mine includes an existing landfill which could
be expanded to accommodate on-site waste. Alternatively, inert waste could be buried in the
bottom of the pits. Either option would appear to be acceptable however a final disposal
location has been identified. Some members of the TK panel preferred off-site disposal but
given the high cost, carbon footprint and safety considerations, it is my opinion this would
not be justified.
Removal of waste which cannot be disposed safely in the landfill.
Burial of building foundations and concrete slabs Type I waste rock. The surface may be
scarified and seeded to encourage vegetation but no explicit plans for vegetation have been
included.
Fuel tanks will be emptied with residual fuels sent off site and the fuel tanks cleaned and
dismantled.
Hydrocarbon contaminated soils bio-remediated and disposed of on site. The remediated
soils where appropriate could be used as substrate for re-vegetation.
The roads, laydown areas, plant sites would be scarified and targeted for re-vegetation. The
airport will likely remain in place as an unregistered emergency landing strip.

The closure plan for the mine infrastructure would be considered best practice and is reasonable and
rational.
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3.3 Adequacy and Achievability of the Closure Criteria and Objectives
The closure criteria and objectives have been thoroughly vetted and Diavik has made modifications where
appropriate. The CRP includes details regarding how the long term monitoring plan will be used to confirm
closure criteria are met.
The one aspect of long term monitoring is the development of a long term monitoring program driven
by Traditional Knowledge (TK). This remains to be developed and costed.

3.4 Flaws, Risks and Uncertainties
The previous sections have identified a number of potential flaws to the closure plan. These include:
1) The ability to maintain frozen conditions within the cover of the NCRP especially on the side
slopes.
2) The ability to keep a water cover on the fine PK.
Refer to the specific sections in the report for additional details.

3.5 Long Term Issues that could Arise
The following is a discussion of potential issues that could arise.
i)

ii)

iii)

June 6 2020

Poor pit Lake water quality. Extensive modelling has been completed and the likelihood of
having poor pit lake water quality is very low. It is possible that the time required before
breaching of the dykes could be extended.
Poor seepage quality from the NCRP over the next 100 years. The NCRP contains potentially
acid generating waste rock. If portions of the cover were to thaw as the climate warms (likely
to late in the year just before the onset of winter) it is possible that oxidation could occur in
the shallow layer of unfrozen waste. Rates of oxidation would be low given temperature and
any vertical infiltration of contaminated drainage would likely refreeze before release.
Although some release of acidic drainage may be possible, it is my opinion that releases would
be small and unlikely to have a material effect on Lac de Gras water quality. If required, some
passive treatment could be applied if required.
Long term performance of the NCRP cover beyond 100 years. The modelling to date has been
completed for 100 years and potential effects beyond 100 years have not been addressed.
Should the temperatures continue to rise, portions of the pile will thaw and could release
contaminated drainage. The implications and potential effect of this possibility are not
addressed. It would be helpful for everyone for Diavik to undertake a study on the effects
of ongoing climate change beyond the 100-year time frame. The objective is to assess what
the potential consequences and effects could be on Lac de Gras water quality. This does not
need to be an exhaustive review but should provide guidance as to whether or not one should
have major concerns for conditions beyond 100 years.
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iv)
v)

Stability and potential failure of PK cover.
Ability of the PKC to maintain a flooded pond.

3.6 Areas that Require Additional Research
The primary area that requires additional research relates to the closure of the PKC. Diavik have
programs in place to assess and verify the conceptual design. Whatever the results, a final closure plan
needs to be finalized at the earliest date.

3.7 Appropriateness of the Expected Closure and Reclamation Costs
The closure and reclamation costs are well developed and reviewed externally by GNWT. The following
are potential deficiencies.
i)
ii)
iii)

iv)

Allowances for closure of the SCRP and vegetation of the residual till borrow area.
Allowance for TK long term monitoring program
Potential need for a contingency allowance for relocation of the fine PK to the mine or other
action to mitigate current issues with the water pond balance and stability of the cover
along the pond shoreline.
As discussed in Section 3.2.2, Diavik should undertake additional thermal modelling of the
slopes at moisture contents below 10% and the requirements for additional Type I waste
rock cover to assure the pile remains frozen. Based upon the results of this analysis, Diavik
should confirm that the contingency allowance for additional Type I cover is adequate.

3.8 Mixing Zones
Diavik retained Golders to undertake modelling of discharge flows and mixing of site drainage with Lac
de Gras. This data was used to calculate the distance from the discharge point in Lac de Gras where
water quality would meet the target levels for the aquatic affects benchmarks. In general, all
parameters meet these levels with less than a 20:1 dilution factor and this occurs within 500 to 1000 m
of the discharge points. The following points are not clear to the reader.
The AEMP program uses nearfield stations to monitor the potential effects of discharges on Lac de Gras
ecology. Based upon our understanding, these are the stations are well away from the mixing zones and
as such provide little information as to what is occurring near the perimeter of the mixing zone where
water quality should meet benchmarks. It is unclear how Diavik propose to identify and monitor the
actual size of the mixing zone during the most critical periods (June).
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4.0 Closure
We trust this report meets your expectations. If you would like additional details or clarification, please
contact the writer at your convenience.

Yours truly

R. A. Knapp, P. Eng. Environmental Consultant, Mining
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Executive Summary
Slater Environmental Consulting has reviewed the Closure and Reclamation Plan – Version 4.1 (CRP
4.1) for the Diavik Diamond Mine.
Overall, the CRP 4.1 has considerable improvements over the previous version. CRP 4.1 includes
substantial additional information (e.g., design appendices), which provides for a more thorough
understanding and review of the CRP. The closure objectives and criteria were revised and
improved including addition of criteria that measure closure outcomes and performance.
Nonetheless, some criteria like ‘completion of work as designed’ are still process-based. These
types of criteria do not demonstrate a closure outcome, only the achievement of a process.

The approach for terrestrial reclamation and re-vegetation should be revised to demonstrate that it
will achieve closure goals and objectives. This should include more consideration and application of
the results of re-vegetation research reported by University of Alberta (Appendix X-16).

DDMI has identified numerous uncertainties and risks for the closure design for the Processed
Kimberlite Containment (PKC) Facility. One of the uncertainties is the post-closure thermal
conditions, related to long-term seepage control. Under current operations, the PKC Facility East
Dam has wells to monitor and intercept seepage. The approved closure design does not include
long-term pumping for these wells because the design concept involves freezing the PKC Facility to
minimize seepage. However, the thermal and seepage modelling (Appendix X-17) seems to indicate
that conditions beyond 25 years post-closure could be warm enough to present similar seepage
risks as the current conditions. Further modelling is needed to understand the long-term stability of
the thermal and seepage conditions for the PKC Facility.
DDMI has outlined water treatment as a contingency to address uncertainty about seepage quality
from the PKC Facility. However, the closure cost estimate does not include costs for this
contingency. Because there is a high level of uncertainty, and the cost associated with water
treatment is high (over 30% of the current estimate of total direct costs for closure), there should
be some consideration of including a post-closure water treatment contingency amount in the
closure cost estimate.
DDMI’s ideal closure plan for the North Inlet (NI) is to fully breach the East Dam and allow fish
passage between the NI and Lac de Gras. However, DDMI expects that full reconnection may be
restricted for some period of time because of contaminated sediments in the NI. DDMI plans to
reconsider possible reconnection for up to 10 years after closure. Because sediment quality is
expected to improve over time, monitoring should continue and there should be no restriction on
the time period after which the reconnection of the NI may occur.

Now that the South Country Rock Pile (SCRP)is under construction, DDMI should provide detailed
information about closure plans that will achieve closure objectives. The current plan is conceptual
and the SCRP closure cost estimate is less than $4,000 of direct costs. The current conceptual
description of closure activities and the cost estimate of less than $4,000 for SCRP closure do not
appear sufficient to achieve the closure objectives including those related to wildlife safety and site
appearance. In August 2020 DDMI confirmed that it is working on design for closure of the SCRP
and intends to submit a design in early 2021.
Review, Diavik CRP 4.1
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DDMI has substantially improved its modelling and prediction of water quality conditions. The
updated modelling more accurately describes post-closure conditions and improves predictions of
post-closure water quality. Information provided in May 2020 provides details about the sizes of
mixing zones. A mixing zone represents the area in the lake where effluent mixes with lake water
and where concentrations of contaminants may exceed water quality objectives. DDMI predicts that
mixing zones will range in size from 100 m to 1,800 m and will cover approximately 237 hectares. 1
The size of the mixing zones shows the importance of closure measures that will reduce
contaminant release from the site.
The Closure Monitoring Plan provided with the CRP 4.1 was a significant improvement from
previously submitted closure monitoring plans. The plan provides sufficient detail to support a
review and development of recommendations. The plan proposes substantial reduction in
monitoring frequencies soon after closure for water quality, wildlife, and long-term stability. While
frequency reductions may be okay in some cases, there is not currently enough information to
determine whether the proposed frequencies will be suitable for early post-closure. Prior to
reducing the frequency of data collection, there should be confirmation that the data collected, and
to be collected, will continue to provide evidence of ongoing closure performance.

DDMI states its intention to “develop a complimentary Traditional Knowledge-Based Monitoring
Plan.” However, the CRP 4.1 contains few details on community involvement or the development of
a community-based monitoring program. To be effective, this should likely be a program designed,
developed and implemented by communities including direct involvement from Indigenous
Governments.

For comparison, the mixing zone for operations is related only to the discharge from the North Inlet
Treatment Plant and is 60 m with an area of approximately 1 ha.
Review, Diavik CRP 4.1
August 16, 2020
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Memorandum
To:

John McCullum, Environmental Monitoring Advisory Board (EMAB)

From: Bill Slater
Rasheeda Slater
Date:

August 16, 2020

Re:

Diavik Diamond Mine – Closure and Reclamation Plan, Version 4.1

1.0

Introduction

Slater Environmental Consulting (SEC) has reviewed the Closure and Reclamation Plan – Version
4.1 (CRP 4.1) for the Diavik Diamond Mine. The scope of the review was initially described in a
letter proposal dated February 26, 2020, and subsequently revised in accordance with a series of
emails dated February 27, March 11 and March 12, 2020 (re: community-based monitoring). The
scope of the review was further expanded in May 2020 to include additional materials submitted by
DDMI on May 8, 2020 to address requests from the WLWB.
The review focused on the following closure plan components:
•

•
•
•
•
•
•
•
•
•

PKC Closure Design Concept (Appendix X-5) and related appendices (X-17, X-18, X-20 and X21).
Closure criteria (Appendix V) and related information.
Reclamation Research.
North Inlet reclamation, including Appendix X-19.
Terrestrial reclamation activities, including Appendices X-13 and X-16.
Monitoring Plan (Appendix VI).
Water Modelling, including Appendices X-9, X-10, X-11 and X-12.
North and South WRSA closure plans, including the final closure design for the NCRP
(Appendix X-4).
Closure planning schedule and closure liability estimates.
Community-based monitoring.

The results of the review were compiled in a memo dated June 25, 2020 (superseding memos dated
March 31, 2020 and May 13, 2020). In July 2020, DDMI provided responses to the comments in the
June 24, 2020 memo and SEC met with representatives of DDMI and EMAB on August 10, 2020 to
discuss the responses. This memo compiles the results from all phases of the review and considers
the DDMI responses and August 10, 2020 discussions. It supersedes previous review memos dated
March 31, 2020, May 13, 2020 and June 25, 2020.

2.0

Overall CRP 4.1 Improvements

CRP 4.1 includes substantial additional information (e.g., design appendices) that was not provided
as part of CRP Version 4.0. Some of this is new information and some is older information that has
been provided as supporting information. The inclusion of supporting information is a substantial
improvement that provides for a more thorough understanding and review of the CRP. CRP 4.1 also
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include a comprehensive update of the water modelling, with the modelling now based on a
conceptual site model that is consistent with the expected post-closure conditions. This modelling
update adds much-needed analysis to support closure planning and prediction of future conditions.
Furthermore, CRP 4.1 includes a much more comprehensive post-closure monitoring plan that
provides a detailed description of expected monitoring that will be used to evaluate performance of
the closure project.
3.0

Closure Objectives and Criteria

DDMI has made substantial revisions to the closure criteria in CRP 4.1, including revisions intended
to address previous comments from EMAB. The revisions are generally positive improvements. In
many cases, the revisions have provided criteria that are more focused on closure outcomes and
performance rather than process and procedure. For example, several criteria now consider what
an implemented design achieves, rather than just whether the design was implemented as planned.
For many objectives and criteria where performance over time is relevant, DDMI has added
temporal components to the criteria and performance evaluation. For surface water quality, DDMI
has addressed a major shortfall of previous numerical criteria by considering a conceptual site
model that is consistent with expected closure and post-closure conditions, rather than relying on
modelling for the operations phase.

DDMI defines three distinct types of criteria:
•
•

•

Performance Criteria that provide a clear, measurable limit for success or failure of a
closure measure.
Measurement Criteria that can be used to trigger further evaluation or investigation. These
criteria do not provide a threshold for success or failure, but they do specify performance
conditions that are different from expectations, and warrant concern and investigation.
Design Criteria that are used as a basis for design, for example factors of safety for slope
stability or design storms.

For non-numerical criteria, DDMI states that it was unable to identify additional Performance
Criteria and the revisions have been limited to identification of Measurement Criteria. This appears
to be a practical approach for some criteria.
DDMI argues that Design Criteria, as DDMI defines them, have no role as closure criteria because
they cannot be meaningfully measured following construction. Nonetheless, DDMI continues to
include conformance with designs as closure criteria in some cases. Conformance with designs can
only be effective as a closure criterion if it is accompanied by clear characterization of what the
design is intended to achieve, and mechanisms to measure achievement. DDMI has refined many of
the conformance-with-design types of criteria to include more clarity about the expected
performance of the design, but others may require further work.

Where DDMI specifies numerical criteria related to environmental contamination (e.g., water
quality, sediment quality) it consistently includes an alternative approach: “or the result of a
detailed Risk Assessment.” If approved as proposed, this broad statement leaves substantial
uncertainty about what the criteria may be in the future. It appears to leave DDMI with flexibility to
refine the numerical criteria based on a risk assessment that it may carry out, including if the
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currently specified criteria prove too challenging or expensive to achieve. Constraints on the
conditions in which a risk assessment approach could be applied, how a risk assessment must be
conducted, engagement with other parties, or how results would be approved are not addressed.
The alternative of a detailed risk assessment should be removed from all criteria where it is
currently included. This would not preclude DDMI from taking such an approach, but it would
require a further application/approval process before it could proceed.

CRP 4.1 includes a much more detailed description of post-closure monitoring (Appendix VI) that
describes how DDMI will monitor and evaluate achievement of closure objectives and criteria. The
details in the monitoring plan provide supporting information about how DDMI interprets closure
objectives and criteria. Detailed comments on the monitoring plan are provided in Section 13.0 of
this review.
Table 1 provides some specific comments about the Closure Objectives and Closure Criteria
provided in CRP 4.1 and Appendix V.
Table 1: Specific Comments on Closure Objectives and Criteria2
Objective
SW4: Dust levels do
not affect palatability
of vegetation to
wildlife.

Criterion
SW4-1: Monitoring
evidence of postclosure wildlife use
of the area

Comments
The criterion does not provide any description of the
extent or type of wildlife use that should be expected and
would be considered acceptable.

SW5: Re-vegetation
targeted to priority
areas.

n/a

As noted in previous reviews, the objective does not
describe a desired closure outcome. Instead, it is solely
process related – that re-vegetation effort should take
place in areas that someone sets as priorities. This
process-based objective leads to similarly process-related
criteria, for example “native seed applied at a density to be
determined during design.” Applying seed does not
demonstrate a closure outcome – only the achievement of
the seeding process.

During discussions in August 2020, DDMI committed to
address the comment by revising the criterion to make it
more measurable. DDMI's proposal to replace "wildlife"
with "caribou" and modify CRP 4.1, Section 3.1.7.1 to
describe 5 years of observation of caribou grazing as an
indicator of success provides suitable resolution.

The implications of the stated objective also extend to
DDMI’s approach to closure contingencies. Section 5.2.8.9
of CRP 4.1 identifies methods to address unsuccessful revegetation, but DDMI states that it “would prefer to not
have to repeat the re-vegetation effort as a contingency if
initial efforts prove unsuccessful.”

Some objectives and criteria in table are paraphrased from DDMI versions. Refer to CRP 4.1 Appendix V for
full text of objectives and criteria.
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Table 1: Specific Comments on Closure Objectives and Criteria2
Objective

SW6: Ground surface
designed to drain
naturally….

Criterion

SW6-1:
Confirmation that
the works have been
carried out in
accordance with the
design.
SW6-2: Five
successive annual
inspections with no
obstructions or
erosion …

SW9: Landscape
features (topography
and vegetation)
match aesthetics and
natural conditions of
the surrounding
natural area.

Review, Diavik CRP 4.1

SW9-1:
Confirmation that
the works have been
carried out in
accordance with the
design.

Comments
The objective should be revised to define an expected revegetation/land reclamation outcome. This would form
the basis for appropriate refined criteria, closure
measures, and contingencies.

The MVLWB closure planning guidance cited in CRP 4.1
Section 2.2 provides valuable input about establishment of
objectives related to re-vegetation, stating that selection of
reclamation objectives should consider characteristics of
the surrounding landscape, ecological productivity,
expected end land use, and community values, among
other things. Based on this guidance, a revised closure
objective for re-vegetation should require establishment
of vegetation cover and communities that are consistent
with surrounding lands and which, in the long-term, will
have ecological productivity similar to surrounding lands.
This type of objective assumes that end land use for East
Island would be similar to the land use that existing premining, focused on the area providing an ongoing
contribution to the local ecology, supporting traditional
and subsitence land uses, and restoring/maintaining local
users' trust about the safety of the land.

The criterion does not provide any information about the
intent of the design so it is not clear what a final inspection
is supposed to evaluate.

Major channel-altering flow events are infrequent. As
such, monitoring for a period of five years will not be
sufficient to evaluate channel performance for events
larger than those which occur within that five-year period.
The criterion should define the expectation for channel
performance in extreme events and monitoring should be
revised to include monitoring after extreme events
regardless of whether they occur in the first five years post
closure.
The criterion does not provide any information about the
intent of the design so it is not clear what a final inspection
is supposed to evaluate.
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Table 1: Specific Comments on Closure Objectives and Criteria2
Objective

Criterion
SW9-2: Continue to
conform to design,
and there are no
visible buildings,
equipment, residual
construction waste
or other non-local
materials on site.

Comments
The criterion does not provide any information about the
intent of the design so it is not clear what a final inspection
is supposed to evaluate.

M1: Water quality in
the flooded pit and
dike area that is
similar to Lac de Gras
or, at a minimum,
protective of aquatic
life.

M1-1: AEMP
Benchmark within
the top 40 m of
water column …

As stated in previous review comments, the objective
establishes a hierarchy of preferred water quality
conditions, with a preference for water quality similar to
Lac de Gras. The criterion defaults to protection of aquatic
life without further consideration of the preferred nondegradation condition. It should be revised to more
accurately address the objective through priority
consideration of the preferred non-degradation condition.

M3: Enhanced lakewide fish habitat to
off-set fish habitat lost
during operations.

M3-1 and M3-2: re
compliance with
Fisheries
Authorization

W2: Rock and till pile
features (shape and
appearance) that
match aesthetics of
the natural area
W3: Contaminated
soils and waste
disposal areas that
cannot contaminate
land and water

Review, Diavik CRP 4.1

W2-1 and W2-2:
Conformance with
design

W3-1: Thermal
monitoring
demonstrates that
sources are

Focus of criterion appears to be on presence of foreign
materials, while the objective specifically identifies
topography and vegetation. Criteria need to address
expected performance for topography and vegetation.

Topographic characteristics are addressed more directly
in Section 3.3.4.2 of the post-closure monitoring program
(Appendix VI), specifically for waste rock storage areas.
However, these characteristics are not addressed in the
site-wide closure criteria related to aesthetics.

During discussions in August 2020, DDMI proposed
addition of a criterion (M1-3) that addresses similarity of
surface pit lake water and LDG water post-breach. This is
an appropriate approach for addressing the comment.

The criteria do not describe expected mine closure
outcomes. Instead, they describe a regulatory outcome.
These regulatory criteria may achieve the desired closure
outcome, but they leave that decision to the Department of
Fisheries and Oceans.

The criterion does not provide any information about the
intent of the design so it is not clear what a final inspection
is supposed to evaluate.
Shape and appearance characteristics are addressed more
directly in Section 3.3.4.2 of the post-closure monitoring
program (Appendix VI). It would be beneficial for the
closure criteria to refer to the same characteristics.
The criterion is substantially improved by focusing on
conditions that demonstrate containment at the potential
source.
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Table 1: Specific Comments on Closure Objectives and Criteria2
Objective

W4: Surface thermal
active zone does not
cause seepage/runoff
that exceeds water
quality criteria

4.0

Criterion
contained in frozen
zone.

W4-1: Type III
waste rock remains
frozen or
seepage/runoff
water quality that
does not exceed
water quality
criteria

Comments

Objective W4 is a valuable addition to the closure
objectives for waste rock, because it addresses chemical
stability of the waste rock facilities. However, the
objective specifically focuses on seepage and runoff from
areas that are part of the active zone – e.g., Type I waste
rock in covers. It would be preferable for it to address
seepage/runoff more broadly for the waste rock, similar to
what W3 does for contaminated soils and waste. The
criterion W4-1 addresses appropriate indicators (i.e.,
thermal conditions and water quality), but should be
revised to require achievement of both, not one or the
other. Measurement of thermal conditions will be an early
indicator of performance failures affecting Type III rock,
while measurement of water quality indicates issues
arising from the active layer. Water quality also provides a
direct measure of performance for Type III rock, but will
be a delayed indicator.

Terrestrial Reclamation

The site wide approach for terrestrial reclamation and re-vegetation may not be effective in
achieving the closure goals and objectives. It also does not appear to fully consider and apply the
results of re-vegetation research reported by University of Alberta (Appendix X-16). The WLWB
should require DDMI to update its terrestrial reclamation and re-vegetation plans and approaches
to more effectively address closure goals and objectives, and to incorporate results of re-vegetation
research programs.
CRP 4.1 proposes the following terrestrial reclamation measures:
•

•
•
•

North Country Rock Pile (NCRP): Regrading of Type III rock areas and cover with 1.5 m of
till overlain by 3 m of waste rock. Leave benched profile (localized regrading only for
access/egress) for Type I rock areas. No re-vegetation on either Type I or Type III rock
areas.
South Country Rock Pile (SCRP): Leave benched profile. No cover. No re-vegetation.
Processed Kimberlite Containment (PKC) Facility: Rock cover over most areas, except
remaining pond area. No re-vegetation.
Mine Infrastructure Area: Scarify surfaces. Re-vegetation with native grasses for roads,
airstrip and laydown areas, excluding where fuel has been stored.

With these approaches, active re-vegetation efforts are limited to roads, airstrip and laydown areas.
The NCRP and PKC Facility will have rock covers, with rock that will likely include some fine
materials due to handling and grading activities. According to the University of Alberta report, fine
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materials will help to hold moisture and support soil development. The surface of the SCRP will be
material delivered as-mined from the A21 mine and likely quite coarse. Water retention
characteristics of this material may not support effective natural re-vegetation and soil
development. Appendix X-16 notes that mining disturbances “could take hundreds to thousands of
years to recover naturally due to harsh environmental conditions.” This statement likely applies to
areas with no reclamation activities, but also to areas with rock covers.

The proposed approaches for terrestrial reclamation appear unlikely to achieve closure objective
SW 9: Landscape features (topography and vegetation) that match aesthetics and natural conditions
of the surrounding natural area. The proposal to leave the benched profile for the SCRP is not
consistent with topography of the surrounding area. Large blocks that are barren of vegetation
(e.g., NCRP, SCRP, PKCF) are not consistent with vegetation characteristics in the surrounding area.
As a result, the proposed terrestrial reclamation measures seem unlikely to achieve the closure
objective.

CRP 4.1 Appendix X-16, “Diamond Mine Reclamation in the Northwest Territories, Soil and Native
Plant Community Development” (University of Alberta, 2018), describes the results of several years
of research at Diavik about soil development and re-vegetation. Part VI of the report provides
recommendations for successful re-vegetation, and future research. The recommendations for revegetation “are focused on providing ecologically and economically effective approaches to building
anthroposolic soils with physical and chemical properties that facilitate development of a diverse and
self-sustaining native plant community that meets the needs of wildlife and local communities, similar
to undisturbed ecosystems.” Some key recommendations relevant to the re-vegetation approaches
proposed by DDMI include:
•

•

•

•

•

Crushed rock with organic amendments consistently results in high seedling emergence and
growth, moss and lichen establishment, and plant species richness.
Increasing the amount of fine material in crushed rock can improve water and nutrient
retention and result in greater long-term re-vegetation success. This can be achieved by
increased crushing during processing; removal of large rocks while still maintaining some
for the benefits of micro topographic variation; or, mixing with finer substrates such as
sediment.
Addition of organic amendments, especially salvaged soil and sewage, provides important
nutrient additions and improvements to substrate structure resulting in greater plant
response. The combined benefit of nutrients and organic matter make these amendments
most effective. Without addition of these two amendments, there was negligible organic
matter present in reclamation treatments.
Rapid plant establishment and growth are critical factors in northern environments where
the growing season is short and wind and water erosion of seed and seedlings may be high.
Natural recovery of disturbed sites using crushed rock, sediment and processed kimberlite
will not occur in a reasonable time period and assisted revegetation is required.
Natural colonization is enhanced with the use of salvaged soil as an amendment, however,
abundance and diversity of natural colonizers is low even after ten years and key plants and
lichen are absent.
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•

Revegetation methods proposed in this research could be applied to small areas distributed
across a reclamation site to produce patches of vegetation islands from which plants can
spread to adjacent unvegetated areas. This would maximize benefits of limited plant
material and organic amendments.

The University of Alberta research appears to confirm that crushed rock is an appropriate substrate
for reclamation purposes, and that it will support re-vegetation. As a result, the research appears to
support the DDMI decision to use waste rock as cover and vegetation substrate material. With the
exception of substrate selection however, the terrestrial reclamation extent and approaches
described in CRP 4.1 do not appear to consider and apply the results of the University of Alberta
research program and report.

For areas subject to revegetation (roads, airstrip, laydown areas), DDMI proposes scarifying
surfaces and applying native grass seed. It argues that additional “efforts and cost to supplement the
substrate and/or plant shrubs were not viewed as providing sufficient additional closure benefits.”
The University of Alberta research indicates that re-vegetation success and performance on
crushed rock improves with amendments that add nutrients and organic matter. The conclusions
of the University of Alberta report do not support DDMI’s approach and rationale. Instead, the
results indicate that amendments provide substantial benefits in re-vegetation success. Given the
limited local availability and high costs of imported amendments, the report provides
recommendations for how to make the most efficient use of amendment materials (e.g., revegetation islands). The DDMI proposal does not provide any details about who concluded that
amendments “were not viewed as providing sufficient … benefits” or the rationale for the conclusion.
It also does not provide any explanation about the rationale for rejecting the University of Alberta
recommendations about the efficient use of amendment materials.
For the PKC Facility and waste rock storage areas, DDMI proposes to rely on natural re-vegetation.
The University of Alberta research indicates that this approach is unlikely, in a reasonable
timeframe, to result in reclamation outcomes that provide effective ecological services or meet
aesthetic objectives and expectations.

The WLWB should require DDMI to update its terrestrial reclamation and re-vegetation plans (e.g.,
North and South Waste Rock Storage Areas, and PKC Facility) and approaches to more effectively
address closure goals and objectives (for example, SW5 including revisions to address comments,
and SW9), and to incorporate results of re-vegetation research programs.

5.0

Processed Kimberlite Containment Facility Closure Design Concept

There are numerous uncertainties and associated potential risks outlined for the current closure
design for the PKC Facility. Due to these uncertainties, DDMI recognizes that further analysis and
field trials are necessary to support the engineering design process. Most of the analyses that have
been completed were included as Appendices in the CRP V4.1. The existing and planned analyses
should continue to be updated as the design process progresses.
PKC Facility Water Balance

A site water balance was completed and provided in Appendix X-9. The balance included estimates
of water quantities in the PKC Facility drainage basins. The water balance should be updated as
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seepage rates and routes are further understood. Additionally, the PKC Facility Thermal Modelling
and Seepage Analysis (Appendix X-17) references a report prepared for DDMI by Golder Associates
Ltd. titled Closure Water Balance Model Seepage Assessment of the PKC Facility. To aid in
understanding the results of the thermal modelling and seepage assessment, DDMI should provide
this report.
Long-Term Seepage Control

One of the uncertainties of the PKC Facility closure design identified by DDMI is the “post-closure
thermal conditions, particularly as they relate to long-term seepage control”. The Processed
Kimberlite Containment Facility Plan Version 4 outlines, in Section 2.2.7, that seepage from the PKC
Facility caused the downstream faces of the PKC Facility Dams to freeze to a depth that did not thaw
in the summer. It was further identified that a network of rockfill structures used to support
pipelines and spigots within the PKC Facility were acting as seepage conduits between the PKC
Facility Pond and the Dams. Seepage was then impounded in the dam embankments behind an ice
dam of an unknown integrity, which could potentially affect the structural stability of the dam.
Figure 1, copied from DDMI’s Seepage Survey 2014 Annual Report, is a diagram of the seepage
pathways in the dam when sections of the downstream face are frozen. The upper diagram shows
seepage flowing over the frozen ice dam, and through the downstream face of the dam, when the
saturation level in the dam is at or above the height of the ice dam. The lower diagram shows how
pumping out water from behind the frozen ice dam lowers the saturation level to prevent seepage
from overflowing the frozen ice dam.
Seepage impoundment behind a frozen ice dam could lead to saturation of dam material at higher
elevations than accounted for in the design, including potential saturation of materials in the
downstream face of the dam. Higher saturation elevations could lead to seepage on the dam face.
Saturation of dam materials can affect stability of the dam because saturated materials have lower
strengths. Seepage on the face of the dam can also lead to stability concerns.

In current operations, strategic adjustment of fine processed kimberlite (FPK) deposition
successfully reduced the seepage entering the rockfill structures within the PKC Facility. In order
to monitor and intercept seepage moving towards the dams and remove seepage impounded in the
dam embankments, interception and upstream depressurization wells were installed.

The currently approved closure design does not include long-term pumping for these interception
and depressurization wells. Such pumping would likely be contrary to Closure Goal 8: “Final site
conditions that do not require a continuous presence of Mine staff.” Furthermore, the Guidelines for
Closure and Reclamation of Advanced Mineral Exploration and Mine sites in the Northwest Territories
(MVLWB 2013) states that “The Mine should make all practical efforts to ensure that any component
that remains after closure does not require long-term active care and maintenance.”

Review, Diavik CRP 4.1

Page 9

August 16, 2020

Slater Environmental

Figure 1. Impacts of pumping on seepage overtopping PKC embankment downstream ice
dams (Source: DDMI Seepage Survey 2014 Annual Report)
The currently approved closure design concept involves freezing the FPK beach areas to prevent
seepage. However, due to the uncertainty related to rockfill structures acting as seepage conduits,
Golder Associates Ltd. completed PKC Facility Thermal Modelling and Seepage Analysis (Appendix X17) for the South Barge Road and the PKC Facility East Dam. Coupled Thermal and Seepage Analysis
modelling was completed for a 25-year period modeled in two stages. The first stage considered the
first five years, where the PKC pond is to be removed by pumping to facilitate freezing of the FPK. In
the second stage, beginning after five years, the model considered cessation of pumping and reestablishment of the pond. The modelling predicts that after the first five years, during which the
PKC pond was removed, the FPK beaches would be largely frozen and the elevation of saturation in
the dam embankments would be low (Figure 19, Appendix X-17). The trend is similar by Year 15,
but the depth of freezing in the FPK beaches is predicted to decrease. By Year 25, the modelling
predicts a substantial reduction in the depth of freezing for the FPK beaches, with an associated rise
in the elevation of saturation in the dam embankments. Furthermore, the model predicts that the
downstream face of the dam would still be frozen, with temperatures getting colder towards the toe
(Figure 20, Appendix X-17) and more of the dam embankment at or near zero degrees in
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comparison to Year 15 and earlier. There are no modelling results for the coupled thermal and
seepage analysis beyond Year 25.

DDMI is currently actively pumping to prevent seepage from impounding in the dam embankments
because the downstream faces are frozen. The trend predicted in the Coupled Thermal and Seepage
Analysis completed by Golder Associates Ltd. seems to indicate that beyond Year 25, a similar
situation could arise. The modelling predicts trends of warming from Year 15 to Year 25, including
in the dam embankments. However, temperatures are predicted to remain below zero and
relatively stable at the toe of the East PKC Facility Dam.

DDMI should complete further modelling to understand how trends may continue in the future.
Predictions should address a time period long enough to reach stable thermal/seepage conditions.
Additionally, contingency plans should be developed to address the possibility for increased and rerouted seepage quantity. The existing contingencies, outlined in Section 5.2.6.9 of the CRP V 4.1, are
largely focused on seepage quality, versus the potential for seepage to affect containment integrity.

During discussions in August 2020, DDMI indicated that it intends to include analysis to address the
comment as part of the PKC Closure Design Report that it expects to submit by early 2021 as part of
the 2020 Annual Clsoure Progress Report. This is an appropriate approach for addressing the
issue.
Cover Options Analysis

SEC is pleased to see that a dry cover option is being researched and considered in the ongoing
cover design planning. Construction of a dry cover will reduce concerns related to shoreline
stability and wildlife access to unstable extra fine processed kimberlite (EFPK) and FPK. DDMI
recognizes in CRP 4.1 Section 5.2.6.6 that completing a comprehensive options analysis is necessary
to determine which is more suitable, a wet or dry cover. To complete the analysis, DDMI states that
both wet and dry cover closure designs will be brought to similar and adequate level of detail. As
thermal and seepage modelling has been completed for the wet cover closure design, we expect and
encourage that similar modelling be completed for the dry cover closure design to address
concerns about ice damming at the toe of containment dams. Without modelling, the thermal and
seepage impacts for the dry cover option are unclear. DDMI also outlined that field trials will be
required to determine the constructability of a dry cover. To complete field trials, DDMI outlines
that FPK deposition must be complete and site dewatering started. If regulatory approval is
obtained, SEC encourages DDMI to the deposit of PK into mine workings, especially if it will allow
for field trials, cover design, and options analysis to commence prior to the end of commercial
operations in 2025.
6.0

North Inlet Reclamation

In Section 5.2.7.3.6 of the CRP V 4.1 DDMI states that the preferred closure design for the North
Inlet (NI) is to excavate a section of the NI east dam and replace it with run of mine rock. The
proposed dam breach would be 30 m wide and 2-3m deep, and would allow for hydrologic
connection; but no fish passage.

DDMI recognizes that the ideal closure plan for the NI is still to fully breach the East Dam and allow
fish passage. However, full reconnection is currently restricted due to potential effects of
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hydrocarbon contaminated NI sediments on aquatic life. One of the key factors in the selection of
the preferred closure design was the results of a literature review completed by Golder Associates
Ltd., included as Appendix X-19. The review outlined that bioremediation of hydrocarbons is
achievable, but rates may be inconsistent as hydrocarbon reducing bacteria populations and sludge
deposition rates vary across the NI. Nonetheless, a 50% reduction in PHCs within 10 years is
conservatively estimated to occur without further intervention. Such a reduction would bring the
hydrocarbon concentrations below 2008 CCME Guidelines for Ecological Soil Contact – Plant and
Terrestrial Invertebrates for two of six sediment samples collected by Golder in the NI in April 2019.
Based on the suitability of the NI for in-situ bioremediation, the preferred closure design allows for
time for bioremediation to occur.

As bioremediation is a natural process subject to variability, the final sediment quality remains the
main uncertainty in closure design for the NI. In recognizing the uncertainty, DDMI outlines that full
reconnection of the NI could occur as a contingency plan to the preferred design; if sediment quality
improves over the next 10 years.

EMAB has previously recommended that the NI should be left as long as possible to allow for
natural bioremediation processes to occur prior to allowing fish passage to the NI. Based on the
conclusions of the literature review (Appendix X-19), full reconnection of the NI should continue to
be considered beyond 10 years even if the sediment quality is not acceptable for reconnection at
that time. The sediment quality in the NI should continue to be monitored beyond closure and if
conditions continue to improve and eventually reach appropriate conditions, the run of mine rock
in the dike breach should be removed to allow for fish passage. There should be no restriction on
the time period after which the reconnection may occur. Such action would reduce the permanent
loss of fish habitat while ensuring such habitat does not have harmful contaminant levels.
7.0

Waste Rock Piles

South Country Rock Pile
DDMI proposes that closure of the SCRP will focus on physical stability and wildlife access. It
proposes that details of the closure requirements will be developed once it has a better
understanding of the materials that will be present in the SCRP at the end of mining. As such, DDMI
has not provided any detailed information about closure for the SCRP. However, some level of
detail is required in order to effectively estimate the closure liability that will accumulate as the
SCRP is constructed.

The lack of a detailed quantification of the till and waste rock materials present in the SCRP at
closure should not constrain the ability to proceed with closure planning for this facility. CRP 4.1
proposes that closure activities will be limited to “localized re-sloping to construct an access/egress
wildlife ramp.” This appears to be the only activity itemized for estimating liability, with the total
direct costs for closure of the SCRP estimated as less than $4,000. DDMI’s proposed closure plan
will leave the SCRP as a permanent landscape feature. The design primarily entails angle of repose
slopes with periodic benches incorporated so that the overall slopes meet requirements for longterm physical stability. The surface of the SCRP will not receive any measures to support revegetation, leaving a barren rock surface that will likely remain for many decades to centuries,
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possibly permanently. For the most part, the SCRP will have a permanent landscape appearance
that is similar to that during mining.

As described in Section 4.0 of this memo, the proposed closure plan for the SCRP does not appear
sufficient to achieve several of the closure objectives, for example:
•

•

•

W2 – waste rock and till pile features (shape and appearance) that match aesthetics of the
surrounding natural area, and SW9 – Landscape features (topography and vegetation) that
match aesthetics and natural conditions of the surrounding natural area. While the waste
rock pile will necessarily be a permanent elevated feature on the landscape, there are
measures that could be taken to improve compliance with the objective. For example, regrading and measures to promote and support re-vegetation.
SW10 – Safe passage and use for caribou and other wildlife. The proposed wildlife
access/egress ramp addresses safe passage for a small portion of the facility, but the
remaining angle of repose slopes that will be a major feature of the post-closure facility may
continue to pose hazards for wildlife passage and use.
SW11 – Mine areas are physically stable and safe for use by people and wildlife. Extensive
angle of repose slopes will leave legacy hazards on the site.

In addition to the issue of achieving closure objectives, leaving un-reclaimed waste rock dumps as a
permanent landscape feature does not meet current best practice for mining reclamation.

Given that the SCRP is now under construction, the closure planning should progress so that there
is a good understanding of closure requirements. The planning should consider how the closure
will address achievement of closure objectives, including those related to aesthetics and safety.

During discussions in August 2020, DDMI indicated that it intends to provide a SCRP Closure Design
in early 2021 as part of the 2020 Annual Closure Progress Report. This is an appropriate approach
for addressing the comment.
North Country Rock Pile

CRP 4.1 includes three versions of the NCRP Final Closure Design: a March 2017 version as
Appendix X-4, and two versions (September 2017 and February 2018) submitted as part of the
2017 and 2018 Reclamation Completion Reports in Appendices VII-1 and VII-2. It is unclear why
the detailed design appendix (X-4) provided is an outdated version, and not the most up-to-date
version.

The Reclamation Completion Reports provided in Appendices VII-1 and VII-2 describe NCRP
reclamation work completed in 2017 and 2018, including re-sloping and till placement in some
areas of Type III rock. Based on these reports, we can assume that till remained exposed through
the winter of 2018/19. The stability analysis for the cover (NCRP Closure Design, Section 4.1.4)
identifies potential for slippage of the till layer under these circumstances, and notes the potential
need for maintenance work to re-establish suitable till conditions before any placement of the rock
cover. The 2019 Reclamation Completion Report submitted in June 2020 does not specifically
address conditions of exposed till that was placed in 2018, or work that may have been completed
in 2019 to rectify any deficiencies in that till. DDMI should provide the details of the conditions of
exposed till placed in 2018 and any work that may have been completed to address deficiencies.
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Similar to the SCRP, DDMI proposes that areas of the NCRP where rock is classified as Type I will
not be re-sloped (e.g., NCRP Closure Design, Section 2.2) and will remain as long-term landscape
features of barren rock with angle of repose slopes. The comments provided in relation to the SCRP
are also relevant for the Type I areas of the NCRP.
8.0

On-site Disposal

CRP Section 5.2.8.3.4 addresses disposal of various materials during decommissioning. It proposes
disposal of inert materials in an on-site landfill, which is consistent with current practice at the site.
Permanent on-site storage/disposal of inert materials has already been approved, though it is
contrary to the Comprehensive Study Report statement that “the approved A&R Plan will not allow
burial of buildings, machinery and equipment on the mine site.”

CRP Section 5.2.8.3.4 also proposes permanent on-site disposal of hydrocarbon contaminated soils
as part of site decommissioning, an approach that has not currently been approved. Prior to
burying hydrocarbon contaminated soils, DDMI proposes to make best efforts to reduce
hydrocarbon levels in the soils through active landfarming. Nonetheless, there is uncertainty about
effectiveness of landfarming in climate conditions experienced at Diavik. While DDMI proposes a
landfarming target based on Canada-Wide Standards for agriculture, it does not commit to
achieving the target. Instead, it proposes that hydrocarbon contaminated soils would only be
transported off-site based on Canada-Wide Standards management limits related to potential for
formation of mobile free phase hydrocarbons (i.e., mobile hydrocarbons that could be a source of
further contamination).

The "Ekati Diamond Mine, Environmental Agreement and Water Licence Annual Report 2019"
(Dominion Diamond Mines, 2020) describes a successful program at the Ekati Diamond Mine to test
hydrocarbon contaminated soil remediation.
“Dominion conducted a Landfarm Bioremediation Pilot Project that included a trial run in
partnership with Delta Remediation. In June 2018, the initial trial included 1,000 m3 of
hydrocarbon impacted materials being treated with a Biologix solution to attempt to meet
CCME Agricultural Guidelines. Biologix is a consortium of naturally occurring microbes
selected for their ability to degrade a wide range of organic chemicals, and specifically
formulated for the remediation of petroleum and toxic organics. The overall benefit of
bioaugmentation is the selective addition of beneficial microbes appropriate for the site
conditions to reduce the risk and uncertainty that are associated with other stimulatory
approaches to bioremediation.

Soil sampling was undertaken prior to and after the bioremediation process. By September
2019, the Biologix treatment had proved to reduce all petroleum hydrocarbon fractions. By
September 2019 F1, F2, and F4 fractions were all able to meet CCME Agricultural Surface Soil
Guidelines. F3 fractions were also proven to degrade with ranges of contamination ranging
from 3120-8070 mg/kg before treatment and 1630-1880 mg/kg by September of 2019. In this
timeframe, the microbes effectively degraded all fractions to the point that the entire trial
windrow passed CCME Agricultural Subsoil Guidelines. This level of degradation meant that
the entire trial windrow was able to be removed from the landfarm facility without the need to
haul offsite.
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Following the success of the Landfarm Bioremediation Pilot Project, 1,000 m3 of previously
hydrocarbon impacted soil has been removed from the landfarm facility and was utilized as
material to cap landfill Waste below 1.5 m from the surface.” (Dominion Diamond Mines,
2020)

Dominion's work indicates that landfarming is a practical method for remediation of hydrocarbon
contaminated soils in climatic conditions like those at Diavik.

For disposal of both inert materials and hydrocarbon contaminated soils, CRP 4.1 states that
communities preferred off-site disposal of materials. However, DDMI concludes that the cost to
transport the material off-site is not warranted. It estimates that the cost for collecting,
transporting and disposing of hydrocarbon contaminated soil off-site would be $548.75/m3 of
which $506.25/m3 would be for transportation.

The on-site disposal of inert materials and remediated hydrocarbon contaminated soils is common
practice for mine sites, even in areas where removal of materials from sites it much less challenging
and costly than it is for Diavik. However, on-site disposal of hydrocarbon contaminated soils
generally requires confirmation of remediation success by comparing with appropriate
remediation guidelines. The application and achievement of targets for landfarming of
hydrocarbon contaminated soils warrants further consideration for soils that would remain on site.
9.0

Progressive Reclamation

CRP 4.1 Section 6 describes progressive reclamation. While the plan identifies several potential
progressive reclamation activities (e.g., construction of fish habitat, deposit of FPK and CPK to
create closure landscape), there are few details about the plans and in most cases no schedule.
There are significant advantages of completing these activities during operations, but the time to
conduct the activities is limited. To improve the effectiveness of progressive reclamation, WLWB
should establish requirements in the licence for DDMI to provide details about planning and
scheduling progressive reclamation activities.
10.0

Community Based Monitoring

In the introduction of the Post-Closure Monitoring Plan (CRP 4.1 Appendix VI), DDMI states its
intention to “develop a complimentary Traditional Knowledge-Based Monitoring Plan. These
discussions have advanced with the Traditional Knowledge Panel and specific monitoring approaches
are being recommended.” CRP 4.1 and Appendix VI do not contain any details about the communitybased monitoring or how it will be designed or implemented.

However, DDMI does identify some mechanisms for involving communities and traditional
knowledge experts in the science-based monitoring program. For example, Appendix VI refers to
“community support as part of the wildlife monitoring program” (Section 3.1.7.1) and states that
“communities will be included in the monitoring activities, to contribute local and Traditional
Knowledge about predation and site features” (Section 3.1.7.2). Closure criterion M3-3 requires
Traditional Knowledge verification of acceptable pit lake conditions before breaching of dikes;
though there are no details about how monitoring or decision-making related to this criterion
would be done. Appendix VI also confirms DDMI’s intentions that “Indigenous communities will
remain involved in the design, review, and implementation of the AEMP” (Section 4.1.4.2) and to
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“provide an opportunity for community input and participation in designing and carrying out the
AEMP, and to provide training and development opportunities for communities” (Section 4.1.5.1).

An effective community-based monitoring program will be an important contributor to
understanding the performance and supporting the success of the closure and reclamation phase of
the Diavik project. The success of the reclamation project relies on both measurement of physical
outcomes and people’s interpretation of performance and post-closure conditions. A science-based
monitoring program focuses primarily on measurement of physical outcomes, while a communitybased monitoring program contributes to both types of success metrics.
The approaches currently described in CRP 4.1 and Appendix VI focus on considering Traditional
Knowledge in the design and implementation of the science-based monitoring programs, primarily
relying on input from the Traditional Knowledge Panel. These are important mechanisms for
considering and incorporating Traditional Knowledge in the monitoring activities.

Nonetheless, a more comprehensive community-based monitoring program should also be
developed. To be effective, this should likely be a program designed, developed and implemented
by communities. The community representatives on the Traditional Knowledge Panel would likely
contribute to the development and implementation of the program, but much broader community
involvement would be needed, especially from Indigenous Governments who should likely take the
lead and engage their communities in appropriate ways according to their government and cultural
practices. Overall, community-based monitoring should track appropriate Indigenous Knowledge
indicators that consider rights, culture, community well-being and other factors as they relate to
communities’ interpretations of reclamation and closure outcomes. Indigenous communities and
DDMI will need to resolve how community-based monitoring will contribute to evaluation of
achievement of Closure Objectives and Criteria, and post-closure performance and response
decision-making. During discussions in August 2020, DDMI acknowledged the need and priority for
advancing TK-based closure monitoring in CRP V4.1 and is proceeding with this work starting with
the Processed Kimberlite to Mine Workings Project. This is a reasonable approach for addressing
the comment.
With respect to the Aquatic Effects Monitoring Program, DDMI recognizes that it cannot design
Traditional Knowledge monitoring programs. However, it indicates that it would still lead the
initiative: “it is clearly DDMI’s responsibility to lead this initiative, it would be inappropriate for DDMI
to design the TEK monitoring programs; the designs must come from the knowledge holders”
(Appendix VI, Section 4.1.4.2). While DDMI should have a leadership role in terms of funding and
support, the leadership with respect to content and implementation of community-based
monitoring should be assigned to Indigenous governments.

11.0

Water Modelling

DDMI has made substantial progress in modelling post-closure water quality conditions and effects.
It has developed a model that provides a more realistic basis for predicting future water quality
conditions with overall objectives to understand:
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1. Temporal and spatial variability of water quality across Lac de Gras as a result of surface
discharges from the Site and flow exchange between the pit lakes and Lac de Gras during the
post-closure period.
2. Cumulative effects on Lac de Gras as a result of discharges from all operations potentially
affecting water quality of Lac de Gras during post-closure. (Appendix X-12, Section 1.0)

Appendices X-9 (Site Water Balance), X-10 (Site Runoff Water Quality), X-11 (Geochemical Loading
Calculations) and X-12 (Hydrodynamic and Water Quality Modelling of Lac de Gras) describe
various model components and provide some predictions. Application of model results to the
development of water quality closure criteria is described in Attachment 1 of Appendix V
(Derivation of Surface Runoff Closure Criteria). The overall model framework is now based on a
conceptual site model that is more reflective of expected post-closure conditions. For example, the
model is now based on runoff, including mine-affected water, flowing to Lac de Gras from various
catchments on East Island.
This section provides comments on the updated modelling.
Mixing Zones

In the documentation provided, the water modelling has been used for two primary purposes: (1)
to develop proposed water quality closure criteria that would apply for discharge of site runoff, and
(2) to predict post-closure water quality at a series of locations in Lac de Gras, mostly locations that
are current mid-field Aquatic Effects Monitoring Program (AEMP) stations.

A December 2018 WLWB directive requested that DDMI “follow the steps required by the Mixing
Zone Guidelines and provide evidence to demonstrate the smallest practicable mixing zone.” A mixing
zone represents the area in the lake where effluent mixes with ambient water and where
concentrations of contaminants may exceed water quality objectives. In 2017, the MVLWB and
GNWT released Guidelines for Effluent Mixing Zones intended to improve clarity and consistency
regarding establishment and regulation of mixing zones. In response to a WLWB request, DDMI
provided a May 2020 memo, “Rationale for Proposed Runoff Mixing Zones During Closure” (Golder,
May 2020), that describes how the proposed mixing zones meet the criteria and principles defined
in the Guidelines.

Attachment 1 in Appendix V describes DDMI’s consideration of mixing zones in developing
proposed water quality closure criteria. For each parameter and catchment DDMI calculated the
Dilution Factor (the ratio of ambient water to effluent) necessary to achieve Aquatic Effects
Benchmarks (from the AEMP). For each parameter, DDMI selected the highest Dilution Factor from
all of the catchments, and used this value and specific discharge location to calculate a proposed
water quality closure criterion that would apply to all catchments for the specific parameter. These
appear to be reasonable initial steps for establishing water quality closure criteria and evaluating
the size of mixing zones. Dilution of effluent will occur over some area of the lake, and higher
Dilution Factors will require greater areas. The May 2020 Golder memo provides information
about the size of predicted mixing zones, focusing on the parameter(s) that require the largest
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mixing zone at each runoff location. Table 2 in the memo predicts mixing zones 3 that range from
100 m (e.g., Catchment F, a small catchment of mostly undisturbed land near A21 pit) to 1800 m
(i.e., Catchment E21 that includes runoff from the PKC Facility and SCRP). The largest mixing zones
occur for catchments that include greater areas of mine development and disturbance, and where
discharges occur into narrow inlets with poor mixing in the lake.

The effects assessment (e.g., CRP 4.1 Section 5.2.5.2) considers mixing zones that may extend for
500 to 1000 m from runoff locations, and asserts that the overall total mixing zone area represents
a small portion of Lac de Gras. The May 2020 Golder memo provides rationales about achievement
of criteria for mixing zones as specified in the Mixing Zone Guidelines. In general, the memo
provides the following rationales for the proposed mixing zones:
•

•
•
•
•

The combined area and volume of mixing zones is small in comparison to Lac de Gras as a
whole.
Measures beyond those proposed in CRP 4.1 (e.g., active or passive water treatment) are
not practical.
Habitat in the mixing zones is not critical habitat.
Conditions in the mixing zones will not be acutely toxic to aquatic organisms.
Dilution is not required for parameters that could bioaccumulate (e.g., mercury and lead)
because runoff water is expected to meet Aquatic Effect Benchmarks at the discharge
locations.

The total area of Lac de Gras predicted to fall within mixing zones is approximately 237 ha. While
this is a small portion of Lac de Gras, it still represents a large area that could experience water
quality conditions that exceed the Aquatic Effect Benchmarks for some periods of time. The size of
the mixing zones illustrates the importance of source control measures that are part of CRP 4.1
(e.g., covers on waste rock, measures to minimize seepage from PKC Facility) as these are the
measures that will help to minimize the size of mixing zones. Each stage of planning, design and
implementation of closure should continue to explore practical refinements that will reduce
contaminant loading from mine-related sources.
Range of Potential Conditions

The modelling and results presented in CRP 4.1 aim to predict and characterize expected water
quality conditions in runoff and Lac de Gras, generally relying on a representation of the central
tendency of conditions (e.g., average, mean) for various input parameters and representation of
results. Nonetheless, water quality will vary over time and the concentrations in both runoff and
Lac de Gras will be affected by various factors including weather, geochemical oxidation rates,
water levels, etc. Weather variability will lead to water quality that is worse or better than average
conditions in some time periods. Uncertainty about source terms may lead to greater or lesser
loading than expected. The modelling approach described in Appendix X-12 incorporates a climate
record that includes both wet and dry conditions, but the results presented do not describe the
The mixing zone size is given as the largest distance from the discharge to the location in the lake where
concentrations of parameters of concern are predicted to meet Aquatic Effects Benchmarks at least 99% of
the time.
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range of predicted outcomes over the model period. The CRP would benefit from modelling and
interpretation that considers and presents the range of possible outcomes, especially the possibility
for more adverse outcomes than currently identified.
Considerations for Future Model Refinements

With the exception of the comments provided above, the level of detail of the modelling and results
appears to support the current stage of closure plan development. However, the current modelling
relies on many simplifying assumptions and interpretations that should be addressed for future
model refinements as closure planning progresses towards development and implementation of a
final plan. There are also several areas in which CRP 4.1 does not provide details to support
interpretations that are provided. Areas for consideration in future modelling include the
following:
•

•

•

•

•

•

The water balance model relies on a single runoff coefficient (0.45 applied to all rainfall and
snowmelt inputs, based on a program at Ekati) for all areas of the site including undisturbed
areas, waste rock, PK and other surfaces. In the model, this coefficient accounts for
evapotranspiration, groundwater infiltration and seepage. There is variability in runoff
coefficient for various materials and surfaces. At the least, a sensitivity analysis may be
warranted to evaluate whether the simplifying assumption has any substantial influence on
the size of mixing zones or the water quality closure criteria.
Water balance modelling assumes that the NCRP drainage follows pre-development
patterns. Since the NCRP is designed to be a permanently frozen facility, the drainage
patterns should be driven by post-closure topography.
Appendix X-10 would benefit from some additional details about the calculation of some
source terms. For example:
o The method used to incorporate contributions from natural catchments refers to
baseline monitoring, but no information is provided about how the baseline data
were interpreted for use in the modelling. It would be beneficial if the data and
summaries that supported the assumptions were also provided in an appendix.
o The source term for till is assumed to be the same as A21 waste rock, which is likely
conservative, but no information is provided to support the assumption. For waste
rock and PK, Appendix X-10 refers to Appendix X-11 which does contain additional
details.
Section 4.2 of Appendix X-10 states an assumption that geochemical data obtained through
field testing, and surface water baseline data “adequately and conservatively represent the
input sources and will continue to do so in the future.” While the testing and data may
provide representative inputs, the representation of conservative conditions may require
modelling that considers more adverse scenarios.
Water quality constituents in natural runoff with concentrations measured as less than
analytical detection limit were assumed to have concentrations of zero. This is not a
conservative assumption for water quality modelling and evaluation.
Appendix X-11 summarizes the methods used for calculating scaling factors used in
development of source terms for waste rock. Scaling factors were applied for particle size
(test work materials vs. full-scale waste rock materials) and temperature. The actual
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•

•

•

•

•

•

•

•

scaling factors calculated should be identified in each case, including the data and
information used to calculate them (as appendices).
Section 3.2 of Appendix X-11 describes calculations for adjusting loading rates from A21
humidity cells based on ratios between humidity cell and field experiment results for Type
1 waste rock. The calculation relies on results from weeks 43-80 of humidity cells for Type
1 rock, likely because this is a time period similar to that available for humidity cells for A21
rock. However, the humidity cells for Type 1 rock actually ran for a much longer period
(more than 200 weeks). Appendix X-11 does not include humidity cell results that would
support review of whether the period chosen provides an appropriate representation of the
overall test results. Future work should include additional detail including test results as
appendices.
In general, the proposed methods and source terms described in Appendix X-11 should be
supported by appendices that provide the data and data summaries used to make the
calculations. For example, estimates of source terms for some materials (e.g., FPK and
Coarse PK) rely on the geometric mean of data collected from field experiments run over a
period of years. The data are not provided for these experiments, so it is not possible to
evaluate the suitability of relying on geometric means.
The Hydrodynamic Model for Lac de Gras (Appendix X-12) does not include the pits.
Instead, the modelling relies on separate integration of pit inputs that are developed
through separate models. This seems like a practical approach because it allows model
predictions for conditions both with and without post-closure pit connection to Lac de Gras.
Section 2.0, Methods, in Appendix X-12 describes the approach for modelling related to
A418 Pit, but does not address how the inputs are developed for A21 and A154 Pits.
Additional information should be provided about development of inputs for these pits.
The hydrodynamic model runs predictions for a post-closure period of 10 years – 2028 to
2038. It would be useful to understand the rationale for this relatively short duration of
modelling.
Some of the meteorological inputs required to drive the hydrodynamic model are currently
based on estimates or model defaults. Verification of these conditions and inputs would be
beneficial in future modelling efforts.
Section 2.2.3.2 of Appendix X-12 states that the meteorological record used for modelling
includes both wet and dry years. It would be useful to understand how severe these wet
and dry years are – e.g., estimated return periods.
The hydrodynamic model assumes that water temperatures of inflows to Lac de Gras are
the same as the air temperature. This is likely not an accurate assumption and it would be
beneficial to collect data to support more accurate temperature inputs for lake modelling,
especially since temperature likely has a substantial influence on lake mixing
characteristics.
Section 2.2.3.4 of Appendix X-12 states the assumption that contaminant mass remains in
the ice when ice is formed. This is likely to not be the case, but the influence on under-ice
water quality is likely fairly small in a deep lake. However, Section 2.2.3.5 states that
constituent concentrations in ice are assumed to be zero for calculation of water quality –
referring to inputs to the water quality model from ice melt. It is not clear whether the two
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•

12.0

sections are referring to the same ice sources. If they are, then the model should be revised
so that the load assigned to the ice during ice formation is returned to the water when the
ice melts.
The hydrodynamic model calibration was conducted based on Total Dissolved Solids (TDS),
which is not a measured parameter in the data set. Instead, TDS is estimated based on
measured specific conductivity. It may be beneficial to consider calibration using a
parameter that is directly measured, but which is also stable in the receiving environment.
Closure Costs and Liability

This section provides several comments related to DDMI’s estimate of closure costs.

In the introduction to the closure cost estimate (Appendix VII) DDMI argues that 5% contingency is
adequate for the NCRP because detailed engineering is complete and some construction work is
underway. This type of cost contingency is intended to address uncertainty in the cost estimates,
not related to unexpected challenges with construction or future performance. As such, it is a
contingency that would be expected to be expended. While these types of contingencies for
construction projects are sometimes as low as 5%, such values would usually be associated with
designs for facilities and activities with little uncertainty, working with materials and sites that
have little variability. This level of certainty is generally not the case with earthworks projects like
the NCRP closure where the site and materials have a range of natural variability. As such, SEC
agrees with the interpretation of the GNWT that a higher contingency is likely warranted.

As noted in the comments about the SCRP closure concepts in Section 7.0 of this memo, the current
closure cost estimate includes less than $4,000 of direct costs for reclamation of the SCRP. This is
unlikely to be sufficient to complete activities that would be necessary to achieve closure objectives
for this facility. More detailed planning should progress for the SCRP to support a more realistic
estimate of closure costs. During discussions in August 2020, DDMI indicated that it intends to
provide a SCRP Closure Design in early 2021 as part of the 2020 Annual Closure Progress Report.
This update should include a revised closure liability estimate.

CRP 4.1 Section 4.4.6.1 refers to temporary stockpiling of ore at several locations at the site. DDMI
asserts that this material will all be processed before plant operations end, and therefore no costs
are identified for addressing this stockpiled material in the event of unplanned closure. Mining
companies consider ore stockpiles as assets and therefore tend not to identify liabilities associated
with them. However, experiences at mine sites that cease operations unexpectedly indicates that
ore stockpiles are almost always part of the remaining site liability. The closure of stockpiles
should be included in the cost estimate.

The Annotated Reclaim Estimate provided in May 2020 includes a Water Treatment sheet that
estimates costs for treatment of 2.1 million m3 of water. The sheets for Tailings, Water
Management and Rock Piles indicate that water treatment costs for these components are
addressed in the Water Treatment sheet. However, the total volume of water treatment for the
three specific components is over 2.5 million m3. The Water Treatment sheet identifies the 2.5
million m3, but indicates that the costs are addressed in the separate Tailings, Water Management
and Rock Piles sheets. DDMI should provide additional information about the expected treatment
volumes and how these costs are accounted for.
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CRP 4.1 Section 5.2.6.9 cites a “high level of uncertainty around the acceptability of seepage and
outlet post-closure water quality/quantity” for the PKC and identifies water treatment as a
contingency option. Similarly, Section 5.2.5.2 identifies water treatment as a contingency for
unacceptable runoff from waste rock facilities. Appendices X-14 and X-15 provide evaluations and
cost estimates for passive and active water treatment options. DDMI concludes that passive
treatment is not practical for the site, and proposes that active treatment would be applied as a
contingency measure for achieving closure water quality objectives and criteria. The trade-off
analysis in Appendix X-15 recommends treatment using lime precipitation with organosulphide
polishing, with an estimated net present value cost of approximately $34 million.

DDMI’s cost estimate does not include any costs for this water treatment contingency. This is a
different type of contingency than the contingency costs included as indirect costs in the Reclaim
model, for example, the one discussed above in relation to the NCRP. This contingency is for
addressing uncertainty about performance of the proposed closure plan – in this case, addressing
water quality that is more adverse than currently predicted and planned for. Because future
performance is not known, there is uncertainty about whether the cost will be incurred.
Nonetheless, DDMI identifies a high level of uncertainty related to some factors (e.g., PKC runoff and
seepage quality) that may influence the need for contingency treatment.
Based on this high level of uncertainty, and the scale of the cost associated with the contingency
measure (over 30% of the current estimate of total direct costs for closure), there should be some
consideration of including a post-closure water treatment contingency amount in the closure cost
estimate. The amount should consider the balance of risks for the potential future requirements.
With no amount included for this activity, the risk rests entirely with the public, while inclusion of
the whole amount would place the risk primarily (except for cost uncertainty) with DDMI.

13.0

Post-Closure Monitoring

The Closure Monitoring Plan developed by DDMI in December of 2019 is a significant improvement
from the previous monitoring plan submitted with the CRP 4.0. We were pleased with the additions
of aspects such as a section dedicated to Site-Wide Monitoring and plans to develop baseline results
at the end of closure for comparison in the post-closure period. Further, the addition of water
quality monitoring at undisturbed drainage outlets for comparison across East Island and stating
that the overseeing professional engineer will have the authority to require specific actions or
additional monitoring if they see fit, is encouraging.

The monitoring plan is split into two sections, Performance Monitoring and Environmental Effects
Monitoring. In the Performance Monitoring section, the Monitoring Activity column in the initial
Overview tables consistently did not include a complete list of the monitoring activities listed in the
further closure and post-closure sections. For the sake of consistency, the Monitoring Activity
columns should be updated to provide a complete list of the proposed monitoring activities. During
discussions in August 2020, DDMI committed to considering this request when making future
updates to this Appendix. This is an appropriate approach for addressing the concern.

Water quality monitoring through the operational Surveillance Network Program (SNP), along with
the proposed closure monitoring will contribute to ensuring the existence of robust water quality
data set. However, the proposed schedule for post-closure water quality monitoring leaves cause
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for concern. The proposed schedule for post-closure water quality monitoring across the SNP
includes significant reduction in monitoring frequency within the first 1-5 years. Although the
described approaches may be acceptable in some cases, it may result in inadequate understanding
of water quality due to insufficient data. The post-closure monitoring frequency should only be
reduced once the water quality data set is sufficient to characterize expected seasonal variability
and demonstrate overall stability. Further, frequency of sampling should not be reduced to
compromise the statistical confidence with which the dataset can be used to confirm that
conditions continue to achieve closure criteria. In summary, rather than set a duration for the
maintenance of monitoring frequency, reductions should be based on the stability of site conditions
as demonstrated by a statistically robust historical dataset and allow for a statistically robust
dataset into the future. During discussions in August 2020, DDMI agreed that post closure water
quality monitoring frequency and locations will be adaptively managed based on both water quality
and quantity results, and that changes would require regulatory approval. This is an appropriate
approach to address the comment.
Further concern related to the post-closure SNP program relates to the following statement from
Section 3.1.4.1: “… if monitoring of a current SNP station establishes that flow is continually less than
50 m3/day for two consecutive monitoring years, the SNP station will become inactive.” Because
many of these SNP stations are sole representatives of the discharge for a specific drainage area, if
they are removed there will no longer be a measure of water quality discharged from that drainage
area. Therefore, rather than set a duration for the maintenance of monitoring, reductions should be
based on the stability of site conditions as demonstrated by a statistically robust historical dataset
and demonstrate there is no future need for further monitoring. Decisions about whether to
discontinue monitoring should also consider the extent of mine affected areas within a catchment.

Section 3.2.2.1 outlines how DDMI interpreted the limits for water withdrawal from Lac de Gras
defined by the Department of Fisheries and Oceans (DFO) Framework for Assessing the Ecological
Flow Requirements to Support Fisheries in Canada. According the DFO, the withdrawal restrictions
are as follows:
•

“Cumulative flow alterations <10% in amplitude of the (actual) instantaneous flow in the river
relative to a natural flow regime”

•

“Cumulative flow alterations that result in instantaneous flows <30% of the mean annual
discharge”

DDMI’s interpretation of these restrictions does not appear to fully reflect the constraints
prescribed by DFO. The first DFO restriction appears to limit withdrawal or discharge to less than
10 % of the natural flow in the stream/river at any point in time. DDMI’s interpretation considers
the flow weekly, rather than at any point in time. The second DFO restriction appears to prohibit
withdrawals that would cause instantaneous flow to fall below 30% of the mean annual
stream/river flow. DDMI interprets this restriction on the basis of withdrawals on an annual basis
rather than instantaneous. The interpretation of these withdrawal restrictions should be clarified
prior to final selection of back-filing rates from Lac de Gras to the pits. During discussions in August
2020 DDMI acknowledged the concerns about interpretation of DFO requirements. It is clarifying
DFO's requirements and committed to include revised requirements in the design of back-fill plans
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for the pits. DDMI also committed to revise Appendix VI as appropriate to align the monitoring
program with clarified DFO requirements. This is an appropriate approach to address the concern.

Section 3.5.2 of the Closure Monitoring Plan outlines that closure and post-closure monitoring of
the North Inlet is proposed only at station SNP 1645-13. To collect water quality data that is
representative of the water quality throughout the NI, monitoring should occur at more than one
station. Additionally, if water quality in the NI is deemed unacceptable for a full reconnection at
closure, water quality monitoring should continue to determine if there is potential for full
reconnection into post-closure.

Section 3.6.2.3 states that groundwater quality monitoring at the bulk fuel storage location is
intended to be discontinued at post-closure; when the bulk fuel storage is discontinued. However, if
spills have been identified in the area, particularly during closure, considerations regarding
continued groundwater monitoring at the decommissioned bulk fuel storage should be made.
During discussions in August 2020, DDMI stated that it will consider additional options if significant
hydrocarbon contamination is found at closure, though it also noted that there are challenges
associated with groundwater monitoring and interpretation in permafrost environments. A caseby-case approach is appropriate for addressing the comment.

Section 5.2.6.6. of CRP V4.1 outlines there is uncertainty related to the quality and quantity of
seepage from the PKC Facility during closure and post-closure. Section 3.4.3.3 of Closure
Monitoring Plan suggests the wells used to measure PKC seepage will be decommissioned prior to
post-closure. If uncertainty related to the PKC seepage is on-going through closure, these seepage
wells should remain operational to facilitate continued monitoring of the seepage quality and
quantity through the East Dam of the PKC. During discussions in August 2020 DDMI confirmed that
requirements for PKC seepage quality and quantity monitoring will be determined as part of the
PKC closure design. This is an appropriate approach for addressing the issue.
The post-closure monitoring for various structures, including the PKC Facility Dams and NCRP, is
proposed to conclude in specific years. Monitoring the stability of structures, such as dams, is
critical to continually meeting closure objectives P2 and P3. For structures whose stability is
necessary for long-term performance, appropriate considerations need to be made to ensure
monitoring of continues for the lifetime of these structures. During discussions in August 2020
DDMI confirmed that requirements for geotechnical monitoring of PKC dams and other facilities
will be determined as part of the PKC closure design. This is an appropriate approach for
addressing the issue.

To assist with the design of the closure WRSA and Till Areas landscape, DDMI is developing
numerical topographic characteristics for pre-disturbance site conditions and undisturbed lands
within 10km of the site (Appendix VI, Section 3.3.4.20. These characteristics will be used to
numerically validate the selected landscape design. The WRSA and Till Areas are the only areas
where CRP 4.1 proposes use of these characteristics in closure landscape design. Unfortunately,
during discussions in August 2020 DDMI stated that the reference to development of numerical
topographic characteristics was included in the Closure Monitoring Plan (Appendix VI) in error. As
noted in comments above, the landscape and aesthetics criteria for the site require more definition.
DDMI should proceed with development of numerical topographic characteristics and use these to
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define more effective criteria for landscape and aesthetics objectives for side-wide and specific
components.

Additionally, post-closure monitoring of Landscape and Aesthetics of the WRSA and Till Areas is
proposed to last only five years. The monitoring should continue beyond five years, as changes in
the landscape beyond the five-year period could result in non-conformance with the closure
objectives. In particular, as the climate changes, the NCRP may not remain frozen, which would
cause changes in the landscape. Such changes would likely occur beyond five years post-closure.
During discussions in August 2020 DDMI stated that the duration of monitoring for landscape and
aesthetics would be addressed through revisions to the geotechnical monitoring program. This is
an appropriate approach for addressing the comment.

The proposed post-closure monitoring for spillways and other structures that facilitate drainage of
runoff into Lac de Gras is defined as annual visual ground surface surveys and inspections by a
professional engineer once every 5 years. These structures that conduct runoff are susceptible to
changes due to erosion or obstructions under the stress of extreme weather events. Therefore,
requirements for additional visual inspections following extreme weather events should be
included in the post-closure monitoring plan. This was also raised in Section 3.0 of this report in
regards to Closure Criteria SW-6.

The current operational dustfall monitoring includes continuous annual total suspended particulate
(TSP) monitoring. However, under the assumption that combustion and fugitive dust emissions are
expected to be lower during closure implementation, it is stated in Section 3.1.2.2 that closure
monitoring will not include continuous TSP measurement. Fugitive dust emissions are likely to
continue at least through the active closure phase, for example associated with traffic and
earthworks activities (e.g., cover construction, re-grading). TSP monitoring should continue
through any periods when mine or mine closure activities may continue to mobilize dust.

Section 3.0 of this memo describes concerns related to closure criteria for re-vegetation including
that closure objectives should be revised to define the expected re-vegetation/land reclamation
outcome. As a result, the current monitoring activities are not defined to measure vegetation
performance. The monitoring activities would need to be adjusted if the closure objectives are
changed to define the expected outcome. Further, for any closure criteria or objectives that are
adjusted through the revision of the CRP, the associated monitoring activities should be reviewed to
ensure they continue to monitor the revised closure criteria. During discussions in August 2020
DDMI agreed with the principle that monitoring activities are directly linked to closure criteria that
are in turn driven by closure objectives, but asserted that it does not intend to revise the closure
objectives for re-vegetation.
In order to meet the SW8-1 and SW10-1 closure criteria, annual wildlife monitoring is proposed for
five consecutive years at post-closure. SW8-1 addresses regular or systemic predation of caribou
and SW10-1 focuses on harm related to a specific mine features year over year. The proposed five
years is not long enough to determine whether or not there is systemic predation of caribou on the
mine site. Especially if, in the first few years, caribou continue to habitually avoid the mine site
despite the lack of on-going operations. Additionally, monitoring once annually does not provide
enough information to assess potential for harm related to seasonal changes on the mine site. Prior
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to reducing the frequency or ceasing of data collection, there should be confirmation that the data
collected is sufficient to provide insight into meeting the closure criteria. The schedule of postclosure monitoring should be based on ensuring there is sufficient data to support such evidence.
During discussions in August 2020 DDMI acknowledged that results of monitoring may lead to
changes in frequency or duration of monitoring, but asserted that this would require regulatory
approval.

Community involvement through Wildlife Monitoring Program is listed as a monitoring activity
related to both SW8-1 and SW10-1. However, Section 4 of Post-Closure and Reporting states that
the measurement endpoints of the Wildlife Monitoring Plan (WMP) will not be directly assessed
against the closure criteria. If the results of the WMP are not directly assessed against the closure
criteria, then the community is not necessarily directly involved in the processes used for assessing
the closure criteria. Clear mechanisms for involving community in assessing the closure criteria
related to wildlife should be outlined. During discussions in August 2020 DDMI advised that the
TK-based monitoring program will be developed with the assistance of the TK Panel, Indigenous
Communities and EMAB, and that the linkage to closure criteria will necessitate involvement with
monitoring as well. This is an appropriate approach for addressing the comment.
The closure objective M3 “Enhanced lake-wide fish habitat to offset fish habitat temporarily lost
during operations” has three criteria. Closure criteria M3-3 is “Traditional Knowledge verification of
acceptable conditions prior to any dike breaching.” Section 3.2.4.4 Comparison of Closure Criteria
does not include information for comparison related to criteria M3-3. Further information should
be provided regarding how M3-3 will be undertaken and assessed. During discussions in August
2020 DDMI stated that it continues to engage with EMAB regarding planned approach to
developing reconnection closure criteria by building on the recommendations provided by the TK
Panel. DDMI proposed that criteria will be initially developed for the Processed Kimberlite to Mine
Workings Project, however it anticipates the same criteria may also be applicable to closure of pit
areas without processed kimberlite. DDMI plans to incorporate descriptions of monitoring
activities and criteria in a future update to Appendix VI. This is an appropriate approach for
addressing the comment.

The AEMP near-field closure (NFC) locations are intended to detect effects associated with the mine
water drainage outlet locations. Water quality represents a measurement endpoint identified as
valuable for early warning monitoring of potential effects related to the mine. The results of the
AEMP water quality monitoring will be compared to the AEMP Effects Benchmarks and AEMP
Action Levels. To ensure that the NFC locations are representative of how discharge off the mine
site is impacting Lac de Gras water quality, the NFC locations should be located at the edge of the
mixing zones for each location. Further, the AEMP water sampling schedule during closure and
post-closure indicates reduced frequency at specific time intervals. Rather than set a duration for
the maintenance of monitoring frequency, reductions should be based on the stability of site
conditions as demonstrated by a statistically robust historical dataset and allow for a statistically
robust dataset into the future. During discussions in August 2020 DDMI clarified its view that
monitoring of the mixing zone would likely be more appropriate as an SNP rather than AEMP
location as is currently implemented during operations. DDMI acknowledged that this monitoring
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detail will need to be further developed in a future revision to Appendix VI subject to approval of a
regulatory mixing zone. This is an appropriate approach for addressing the comment
14.0

Reclamation Research

This section provides comments on the proposed reclamation research plans as described in CRP
4.1 Appendix VIII.

As Traditional Knowledge studies related to wildlife and vegetation were completed in 2011 and
2014, respectively, updates should be carried out at post-closure. TK study updates should include
TK related to the impacts observed related to the mining activity to provide additional
understanding of the baseline at the beginning of post-closure. During discussions in August 2020
DDMI stated that it does not plan any additional TK "studies" but confirmed that it is committed to
developing and implementing TK-based closure monitoring programs to assist with the evaluation
of closure performance. Depending on the scope of TK-based monitoring programs, this is likely an
appropriate approach for addressing the comment.
Item 1.3.1 of the Reclamation Research Tracking Table states that the DDMI Closure Visualization
Tool has been completed. However, in Table 1 of VIII-2 Research Area 1, the visualization tool is
proposed for development in 2021. Further clarification on the current status of the visualization
tool is needed.

Item 6.1.6 of the Research Status Tracking Table states that procedures for site-wide re-vegetation
have been completed. However, these procedures have been presented in the CRP 4.1, but have not
been approved. Given the concerns related to the re-vegetation procedures as described in Section
4.0 of this memo, further research may be necessary. During discussions in August 2020, DDMI
confirmed that a field trial may be helpful. This type of research would be beneficial for confirming
effectiveness of proposed re-vegetation activities.

CRP 4.1 Section 5.2.6.6 describes a range of uncertainties related to the design, and construction of
a dry cover for the FPK and EFPK in the PKC Facility. DDMI proposes field trials and other activities
to develop a better understanding about the feasibility of a dry cover. The feasibility and methods
for a dry cover on the FPK and EFPK should be addressed in a research plan that would conclude
with a recommendation for either wet or dry cover. During discussions in August 2020 DDMI
confirmed that it anticipates conducting field trials to verify construction methods and rates once it
has selected a closure approach. This type of research would be beneficial along with any ongoing
proposed research to support decision making about the wet versus dry cover approach.

If approval is granted for disposal of PK in pits, a research plan should also be developed for
excavation/removal of EFPK and FPK from the PKC Facility for placement into storage in pits.
During discussions in August 2020 DDMI confirmed that it anticipates conducting field trials to
verify construction methods and rates once is has selected a preferred design. This type of research
would be beneficial to support planning and design for relocation of EFPK and FPK.
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15.0

Closing

If you have any questions about the review comments or recommendations, we would be happy to
discuss them with you. Thank you for the opportunity to continue working with the EMAB on this
project.
Sincerely,

Bill Slater and Rasheeda Slater
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Summary
Slater Environmental Consulting (SEC) reviewed the “2019 Reclamation Completion Report, Waste
Rock Storage Area – North Country Rock Pile” (the “RCR”) for the Diavik Diamond Mine. The RCR
reports on reclamation activities completed at the North Country Rock Pile (NCRP). The
reclamation activities have included re-grading of the rock pile, and placement of cover material
that includes till and a small amount of rockfill. DDMI has also installed instrumentation for
monitoring conditions and performance of the cover, and performance of the waste rock facility.

The RCR and its appendices identify a number of instances where till did not meet design
requirements for grain size (some material was too fine) and moisture content. Till that is too fine
may affect the physical stability of the cover. Till with low moisture content will reduce the ability
of the cover to keep the Type III rock frozen in the long-term. Some additional explanation is
needed about how these deficiencies have been addressed.

DDMI has requested a reduction of its security bond to account for the reclamation work completed
at the NCRP. Some reduction is warranted because a portion of the liability has been addressed by
the work. However, the liability reduction is not equal to the proportion of the re-grading and
cover placement that has been completed because there is uncertainty about how the reclamation
work will perform. It will take time to figure out how effective will the work will be for achieving
the closure objectives and criteria. The WLWB has previously identified uncertainty about till
moisture content and climate change. Also, the WLWB has not approved the closure criteria for the
NCRP, the landscape design and re-vegetation approaches, or plans for Type I rock areas. These
will all influence the adequacy of the completed closure activities and could lead to additional costs.
All of these uncertainties should be considered when deciding about reduction of security.
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Memorandum
To:

John McCullum, Environmental Monitoring Advisory Board (EMAB)

From: Bill Slater
Date:

September 7, 2020

Re:

Diavik Diamond Mine
North Country Rock Pile 2019 Reclamation Completion Report

Slater Environmental Consulting (SEC) reviewed the “2019 Reclamation Completion Report, Waste
Rock Storage Area – North Country Rock Pile” for the Diavik Diamond Mine. The report accompanies
a request from Diavik Diamond Mines (2012) Inc. (DDMI) for return of security associated with the
work completed.

The Wek’èezhìi Land and Water Board (WLWB) conditionally approved the Closure and
Reclamation Plan (CRP) for the North Country Rock Pile (NCRP) in January 2018, thereby allowing
DDMI to proceed with reclamation activities. The reclamation plan for the NCRP entails re-grading
of the rock surface on Type II/III rock areas and placement of cover composed of till and rockfill
(clean Type I or A21 rock). Reclamation activities completed to date include re-grading, till
placement, and a small amount of rockfill placement. DDMI has also installed instrumentation for
monitoring conditions and performance of the cover, and performance of the waste rock facility.

The Reclamation Completion Report (RCR) and its appendices (i.e., Quality Assurance Inspection
Reports, Quality Control data) identify a number of instances where material and placement did not
meet design specifications.

There were many quality control till samples that did not meet the design gradation specification,
with most being finer than specified. Finer materials would hold more moisture, potentially
improving thermal performance, but also could have adverse effects on physical stability of the
cover. While the RCR identifies the deficiencies, it does not specifically describe how all of these
were or will be addressed.

The June 4-10, 2019 quality assurance field report notes several of the samples that failed to meet
specifications, and Golder recommends “re-testing gradation after placement is completed,
considering sampling 0.5 m below the till surface, and documentation of oversize content.” It is
unclear whether this was completed for all areas where off-spec material was used, or if it was only
addressed through Golder’s quality assurance sampling at a limited number of locations. According
to the quality assurance field report from October 15-17, 2019, Golder conducted shear strength
testing on a single quality assurance sample from Region 28 with off-spec material (placed in July
2019) and concluded that the material had a shear strength higher than that used in the stability
analysis to support design. It is unclear whether this single test is relevant to all areas with off-spec
material used in construction. Some additional explanation about how the material that did not
meet the gradation specification has been addressed or considered would be beneficial.
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In addition, Section 3.1 of the RCR states that DDMI did not meet the minimum testing frequency for
quality control of at least one sample per 50m X 50m area. The report notes that additional
sampling is planned. This should be confirmed in the 2020 report.
DDMI installed Time Domain Reflectometers (TDRs) to measure moisture content in till materials.
Initial results indicate that the moisture content in till materials is often less than 10%. The
thermal analysis for the cover concluded that moisture content of approximately 10% would be
required to maintain frozen conditions in Type III rock in the long-term. DDMI has indicated that
thermal performance could be maintained even with lower till moisture by using a thicker rock
cover, but this would entail additional cost if it is needed. If moisture content is less than that used
in modelling, additional analysis should be completed to evaluate long-term performance and the
cover design and liability estimate should be revised to address revised till conditions.

In its January 2018 directive on the CRP for the NCRP, the WLWB required estimates of holdbacks
for uncertainty related to till moisture content and climate change predictions. DDMI provided
estimates in April 2018 and these were distributed for public comment. The estimates relied on
multiplying the cost consequence of the potential failure mechanisms by DDMI’s estimates of their
likelihood. In September 2018, the WLWB withheld approval of the proposed holdbacks, primarily
based on comments from the GNWT. GNWT expressed concern about the methodology and noted
the need for further review and discussion. Notably, GNWT identified the need for different
approaches for the two uncertainties – till moisture and climate change predictions. GNWT opined
that the full amount of security may be required for the till moisture uncertainty because of its
short-term nature and high likelihood, while an amount adjusted for likelihood or net-present value
may be more appropriate for the uncertainty related to climate change predictions.

The July 23, 2020 notice that GNWT and DDMI have reached consensus about closure liability does
not indicate that there have been any revisions to the proposed holdbacks. As a result, GNWT
appears to have accepted the holdback as calculated by DDMI (included in the Post-Closure
Monitoring and Maintenance sheet of the Reclaim estimate), despite the earlier concerns. Given the
initial data for moisture content of till materials, the security should likely be adjusted in the shortterm to include costs for a thicker rock cover, until such time as the design can be updated to
incorporate consideration of lower moisture contents in the till.
DDMI has requested a reduction of security that is based on a direct calculation of the proportion of
re-grading, till placement and rockfill placement as compared to the expected volumes for each
activity. The proportional reduction is applied to the estimates of direct costs for reclamation, and
therefore also applies for most of the indirect costs that are calculated as percentages of direct
costs. In addition, DDMI is requesting a substantial reduction in the contingency amount for the
NCRP because it proposes to change the contingency amount from 15% to 5% of direct costs,
resulting in a reduction in liability estimate more than $4.6 million. The proposal to reduce the
contingency rate is addressed in SEC’s comments on the Interim Reclamation and Closure Plan
(ICRP) Version 4.1. GNWT previously expressed concern about the DDMI proposal for 5%
contingency. As noted in the WLWB September 2018 directive, GNWT acknowledged that
reduction to 10% would be reasonable once approval has been granted for the final design and
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closure criteria. However, GNWT appears to have accepted the reduction to 5% as part of the
consensus but there is no explanation for the change in perspective.

In all cases, the current estimates of expected volumes for re-grading, till placement and rockfill
placement are smaller than the volumes identified in the February 2018 “Diavik Diamond Mine
North Country Rock Pile Closure Design”. As a result, the estimates of proportions of work
completed are higher than they would be if the current status was compared to the design
estimates. The documentation provided does not provide any details about the basis for the
current estimates. Nonetheless, the differences are minor and would not have a substantial impact
on estimates of outstanding liability.

The proportional approach to reduction of liability inherently assumes that the work performs as
expected as soon as it is completed. However, the performance is to be measured against closure
objectives, based on achievement of closure criteria. As a result, there is some remaining
uncertainty about whether the liability estimate should be reduced proportionally for any of the
activities that have been completed. The WLWB approved the CRP for the NCRP as an interim plan,
not a final plan, stating in its January 2018 directive that many elements of the plan are “not
consistent with the expectations for a final plan” including “final landscape, vegetation, and closure
criteria.” The Board concluded that these issues should be addressed during the review of the ICRP
Version 4. SEC’s August 2020 review memo about ICRP V4.1 provides comments about the
adequacy of objectives, criteria and closure plans with respect to both landscape design and
vegetation. Until these issues are resolved, there is potential for additional costs related to regrading and placement of cover material (i.e., till and rockfill). There are currently no costs for revegetation on the NCRP because no re-vegetation is planned. If changes to objectives, criteria or
closure plans lead to re-vegetation for any parts of the facility, costs are not currently identified.
The liability estimate and security should consider costs associated with final requirements for
landscape and vegetation.
In addition, the CRP and liability estimates for the NCRP currently do not include costs for
reclamation measures for Type I rock areas. The WLWB’s September 2018 directive did not
approve the closure plan for Type I rock areas. Reclamation for these areas still needs to be
considered and should be addressed in the liability estimate and security.

If you have any questions about the review comments or recommendations, I would be happy to
discuss them with you. Thank you for the opportunity to continue working with the EMAB on this
project.
Sincerely,

Bill Slater
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DDMI TK Panel Recommendations and Response Tracking - Wildlife Monitoring & Management
NUMBER
REFERENCE
RECOMMENDATION

CONTEXT

TK VALUE/CONCEPT

DDMI RESPONSE

Distinct values/concepts that are
contained in Tr aditional
Knowledge and can help to guide
decision process

DDMI ACTION ITEMS

Actions should be as specific as
possible, relating the issues raised in
Responses should be as specific as possible, relating the
the "recommendation"; where
issues raised in the "recommendation".
possible, a timeframe may be
included.

Assigned by DDMI Be as specific as you think is appropriate; for
unless otherwise
example a section or page of the document, a
indicated in report recommendation #, general comment, etc.

Recommendations should be as specific as possible and explain
an action that you believe is necessary; supporting information
or rationale should be explained in the "context" column.

Context should contain all the information needed to
understand the rationale for the accompanying
recommendation.

1.1

A Way of Life, 25 Oct 2012, pg. 19

During July/August, a regular training session should be planned
for Diavik staff in ways of properly respecting caribou and other
animals

Cross-cultural learning is important when there are two Respect
ways of knowing wildlife. Scientists and Environment
Reciprocity
staff have a different way of doing work and
Traditional Laws
understanding wildlife compared to that of TK holders.
Respect for wildlife by TK holders means following the
traditional laws that govern the relationship between
humans and individual species. A successful monitoring
program requires good communication and this can be
challenging in a cross-cultural setting. Strong
relationships and a special effort to understand the
differences are key to success.

1.2

A Way of Life, 25 Oct 2012, pg. 19, 25

When elders are brought to site for staff training exercises, youth The youth are living in a changing and complex world
Stewardship
delegates should also be involved
now. They have skills that the Elders don’t, and they can Intergenerational
help in the future. Everywhere that the Elders are called Social
upon to share knowledge or observe changes, the youth
should be with them to both learn and share. Teaching
stewardship is the reponsibility of each generation of
elders.

Due to the nature of remote field work, seating capacity When possible, invite Elders and
may be limited. Adding a youth component to this
Youth to participate in Diavik
program limits Elder participation but has generally
activities.
been supported by the communities.

1.3

A Way of Life, 25 Oct 2012, pg. 19

The TK-Science camp at the mine site is an important place for
developing skills and capacity in cross-cultural caribou
monitoring

1.4

A Way of Life, 25 Oct 2012, pg. 19

Elders feel that they can be creative in collaborating
Reciprocity
with Diavik in a cross-cultural setting that includes
observations and knowledge exchanges at the TK/IQ
Camp.
The TK-Science camp (known as the CBM Camp) should be
In keeping with traditional laws governing relatioship
Traditional laws
moved to a location north of Diavik on Lac du Sauvage. The setup with caribou, the camp should be closer to the caribou
must be in the Aboriginal way, not in a square, so that it’s not
migration route in order to develop skills and capacity in
threatening to the caribou.
cross-cultural caribou monitoring. Aboriginal camps on
the land have a specific way of being set up, and this
should be respected for the set-up of the TK/IQ camp.

Recommendation is outside the scope of the Caribou
N/A
Behavioural Monitoring SoP. Such opportunities may be
considered for future camps, depending upon the focus
of the camp.
The camp site has been established in consultation with N/A
community members under a land use permit with the
WLWB and will not be relocated. The footprint of
buildings and other infrastructure will not be changed
significantly, in order to reduce further impacts on the
environment.

1.5

A Way of Life, 25 Oct 2012, pg. 19

Monitoring results should be reported back to the communities
on a consistent basis.

Participants expressed frustration at the lack of
Reciprocity
communication (and involvement) with community
members relating to caribou monitoring at the mine site
to date.

Diavik prepares annual wildlife monitoring reports and
an Environmental Agreement (EA) summary report.
Additionally, EMAB produces an annual report that
summarizes findings and recommendations. Wildlife
monitoring updates are also included in annual
presentations to communities. Diavik welcomes any
further recommendations on how best to ensure that
this information reaches individual community
members.

Continue to distribute annual reports
(which include executive summaries)
to community organizations and visit
communities as available.
Investigate and request feedback on
more appropriate methods for
communication of monitoring
programs & results.

1.6

A Way of Life, 25 Oct 2012, pg. 19

It will be valuable to “check nets” and synthesize what’s already
been done by Diavik to incorporate TK/IQ into its processes, and
document/share lessons learned from these experiences in order
to avoid repeating work already done.

Participants felt that they are often repeating
themselves (to same and different companies) about
many of these topics/concerns. A sign of being
respected is 'being heard'; so to have to continually
repeat themselves, TK holders feel disrespected. There
is value in reviewing what Diavik has done to
incorporate TK/IQ into their work.

Unclear if recommendation is addressed to the TK/IQ
Panel or Diavik. Diavik is open to sharing information
about current and upcoming TK/IQ plans and programs
with the Panel for their review. Literature reviews have
also been done to determine TK/IQ use for closure
planning and vegetation.

Confirm if the recommendation is to
Diavik or to TK Panel
members/facilitators.

1.7

A Way of Life, 25 Oct 2012, pg. 20

Use pictures and/or other visual tools as part of the form for
caribou behavioral scans.

Visual representation of the different behaviours of
Reciprocity
caribou is likely more accurate and would be helpful for
people conducting the scans, especially new hires.
People see things through a cultural lens and may
interpret what is seen differently.

An effort to take photos displaying various caribou
behaviours was undertaken during the 2012 and 2013
monitoring seasons.

DDMI staff are evaluating
opportunities to incorporate visual
tools into the SoP.

1.8

A Way of Life, 25 Oct 2012, pg. 20

TK holders should be hired on a seasonal basis (i.e. spring
A TK holder on staff would be helpful in conducting
Reciprocity
through summer) to work with Diavik staff in caribou monitoring. cross-cultural training and monitoring considerations.
Tradition requires TK holders to report their
observations to each other and to discuss interpretation
of those observations.

Most caribou monitoring is completed from August October. DDMI brings Elders to site to participate in
these monitoring programs each year.

Investigate options for transitioning
caribou behaviour monitoring to
communities, while continuing to
include Elders in current monitoring
programs.

Respect

Diavik staff and community assitants participating in the
monitoring program undergo onsite and field training
prior to initiation of the program. In addition standard
operating procedures are revisited in the field
throughout the process. In 2012 and 2013, Diavik
invited community Elders and youth to particpate in the
monitoring program to observe staff performance and
evaluate procedures. Minor changes were suggested
and are currently being reviewed.

Involve community members in
caribou monitoring and share
knowledge of different practices
relating to wildlife.

DDMI TK Panel Recommendations and Response Tracking - Wildlife Monitoring & Management
NUMBER
REFERENCE
RECOMMENDATION
CONTEXT
TK VALUE/CONCEPT
1.9
A Way of Life, 25 Oct 2012, pg. 20
Community meetings are a good way to gather more information This can be a means of extending traditional monitoring Reciprocity
on how caribou are doing
practices to include scientists. Both parties are able to
share their observations on caribou in a face-to-face
meeting. Such an approach provides a good opportunity
for community members to learn about what is
happening at the mine in relation to caribou. And mine
employees have a chance to learn what the
communities are seeing in their areas.

DDMI RESPONSE
DDMI ACTION ITEMS
Recommendation is outside the scope of the Caribou
N/A
Behavioural Monitoring SoP. Diavik hosts annual
community meetings that include discussions on caribou
and other wildlife. Diavik has also coordinated and
participated in many wildlife forums to discuss caribou
health and management with numerous stakeholders.

1.10

A Way of Life, 25 Oct 2012, pg. 20

Caribou observation logs can also be used by community
members when they are on the land

TK holders adapt and are willing to use new tools to
Social
carry out their stewardship responsibilities. Harvesters
in the community may find the Diavik forms useful, and
it may be helpful information for ENR.

Recommendation is outside the scope of the Caribou
N/A
Behavioural Monitoring SoP. Diavik can supply the field
sheets to communities, if requested.

1.11

A Way of Life, 25 Oct 2012, pg. 20

Include more behaviors in the list for observation

Participants felt that there were other common
behaviours not captured in the list. Community
members are more familiar with different caribou
behaviours and could help to expand the list and
capture more detailed information. The intricate TK
about caribou and caribou behaviour is required to
inform good decisions. For example, caribou that are
scared will often put their nose in the air, sometimes
jump and then gallop fast; they are threatened because
they do not know what is going on.

Elders from the YKDFN, NSMA and Tlicho participated in Consider changes to SoP based on
caribou behavior surveys in the fall of 2012 and 2013.
feedback from community members.
One additional behavior has been recommended so far:
curious (approached).

1.12

A Way of Life, 25 Oct 2012, pg. 20; Closure
Include more categories for herd composition and behaviour;
Reclamation & Landscape History Interim Report, 19- involve two individuals nominated by the TK Panel to assist with
22 February 2013, pg.6
updating the SOP.

Community members see caribou herds differently than Reciprocity
scientists. For example, there are leaders and followers
within a herd. Participants felt this would be helpful
information to record because the relationship between
herd members is important to understand in making
decisions to reduce impacts on caribou.

Elders from the YKDFN, NSMA and Tlicho participated in
caribou behavior surveys in the fall of 2012 and 2013.
No additional categories have been recommended to
date.

Plans to review suggestions and
improve the information in these
categories is being considered by
Diavik.

1.13

A Way of Life, 25 Oct 2012, pg. 20

Utilize Aboriginal terms/concepts as identifiers

Participants expressed that there are Aboriginal terms
Symbolism
that capture caribou activity or behaviour, perhaps more
accurately than English terminology for them. Specific
terms and concepts contain unique understandings
important in governing the way we treat or 'manage'
caribou. Specific terms and concepts contain unique
understandings important in governing the way we treat
or 'manage' caribou Addition of such terms to the data
form may be helpful for community members
participating in surveys.

This may be beneficial in the future, if caribou
behavioural monitoring were to transition to
communities.

N/A

1.14

A Way of Life, 25 Oct 2012, pg. 20

Injured animals should be sent to ENR for assessment

It would be helpful to have as much information as
possible about injured or dead caribou, so that
community members are made aware of the cause. TK
holders may have other ideas about how to safeguard
caribou in the future.

Stewardship
Capturing knowledge

Recommendation is outside the scope of the Caribou
N/A
Behavioural Monitoring SoP. Diavik has a specific policy
and procedures in place for reporting and handling of
injured or deceased wildlife, and this involves ENR.

1.15

A Way of Life, 25 Oct 2012, pg. 20

Scientists and TK holders analyze dead caribou together

It would be helpful to have as much information as
Stewardship
possible about injured or dead caribou, so that
Recording knowledge
community members are made aware of the cause, can Reciprocity
share information and learn the way that government
analyzes caribou carcasses. TK holders and scientists
can exchange ideas on causes and ways to prevent
future deaths.

Recommendation is outside the scope of the Caribou
N/A
Behavioural Monitoring SoP. Diavik has a specific policy
and procedures in place for reporting and handling of
injured or deceased wildlife. Diavik staff do not analyze
dead caribou themselves; it is done by ENR.

1.16

A Way of Life, 25 Oct 2012, pg. 20-23

Four key areas for monitoring:
1. Behaviours
2. Herd composition
3. Caribou health
4. Environmental conditions

These were identified as the key concerns of community Stewardship
members that are all factors considered in the
traditional monitoring system; they should be monitored
by Diavik. Indicators or signs of herd condition were
identified within each of these areas.

Many of the indicators recommended that relate to herd N/A
composition, health and environment are more
appropriate to be studied by government at a regional
level. Behaviours and local conditions are included in
the current SoP.

Reciprocity

DDMI TK Panel Recommendations and Response Tracking - Wildlife Monitoring & Management
NUMBER
REFERENCE
RECOMMENDATION
4.1.1
Checking Nets, 23-25 Oct 2012, pg.8;
The TK/IQ Panel should develop a report that more fully
Closure/Reclamation and Landscape History Interim represents our knowledge and practice for maintaining the wellbeing of the caribou. TK assumes that all who live on the land of
Report, 23-25 October 2012, pg.8
the caribou have stewardship responsibilities and must take
these responsibilities seriously.

7.3

7.5

7.8

Re-vegetation Report, TK Panel Session #7, 14-18
August 2014

Re-vegetation Report, TK Panel Session #7, 14-18
August 2014

Re-vegetation Report, TK Panel Session #7, 14-18
August 2014

DDMI RESPONSE
Recommendation is to the TK/IQ Panel, however Diavik
does not view this as within the mandate of the Panel.
The Panel could recommend considerations for planning
and observing caribou well-being in relation to the
development of closure plans & post-closure monitoring
programs.

DDMI ACTION ITEMS
A future Panel session to discuss
closure monitoring is expected and
caribou will be a part of that
discussion.

Use traditional techniques (e.g. flags, trees) to keep caribou away Caribou will find their old migration routes, but they
Stewardship
from areas that are unsafe (both near and far from site).
also make their own trails that change over time. Some
participants recognized that it is important to try to
encourage caribou away from harmful areas far before
they reach the mine site/East Island. Others felt that it
would be impossible to prevent animals from coming to
the mine site area. Consideration for guiding caribou on
the mainland or around the island is a possible topic for
future discussions.

DDMI proposes to hold a TK Panel session in the spring
2016 to discuss wildlife monitoring and management at
closure. Further discussions to advance this concept
would be well suited to this meeting.

Confirm TK Panel support for a 2016
spring session on wildlife monitoring
and management at closure.
If supported, DDMI to plan session
for April/May 2016.

Create safe passage for caribou over the rock pile and through
the site following their old migration routes on the north and
south east sides (refer to map developed during session).

Panel members felt that it was not necessary to plan too Stewardship
much for the animals safe passage, as caribou will
Seasonality
ultimately go where they want and will find the ramp,
road or easy way. Preference was to align the path with
the old migration route and to keep the slope similar to
that of the test pile - as natural as possible. There are
some big rocks at the bottom of the rock pile that would
need to be covered. It was seen as important to think
about the slope in the winter too - how wind will deposit
snow - not just when it is snow free. The berms on top
of the rock pile were viewed as a barrier to caribou
movement, so it would be preferred to remove them
and also to remove the berm around the top of the pile.

This is very similar feedback to what community
members said at a 2009 workshop relating to caribou at
closure. Current closure plans, most notably for the
rock pile, generally support this recommendation and
the underlying reasons for the recommendation.

DDMI to consider design features
that support this recommendation
during the next major update to the
ICRP (2016).

Inuksuit are used to mark caribou crossings (nalluit) in Stewardship
Inuit culture. Other cultures use different techniques as Recording knowledge
well - e.g. flags, trees. More discussion on traditional
and modern methods that can be used to prevent or
deter animal presence in certain areas of concern may
be useful. For example, some Panel members felt that a
fence would be beneficial, while others felt it may be
harmful and hard to maintain over time.

DDMI proposes to hold a TK Panel session in the spring
2016 to discuss wildlife monitoring and management at
closure. Further discussions to advance this concept
would be well suited to this meeting.

Confirm TK Panel support for a 2016
spring session on wildlife monitoring
and management at closure.
If supported, DDMI to plan session
for April/May 2016.

Many Elders felt that community youth, in particular,
may have some good or new ideas on ways to improve
caribou numbers, health, spirit, etc that are facing the
population. They felt that a contest may encourage
people to submit their ideas for consideration.

Diavik views this suggestion as better suited for
communities themselves to undertake and then share
relevant results with various stakeholders.

Allow more time for the TK Panel to discuss options for keeping
animals away from certain areas (e.g. fencing).

CONTEXT
Many planning and monitoring gaps exist in relation to
caribou and Diavik that have yet to be addressed, such
as: Aboriginal monitoring approach (harvest camp),
stewardship (traditional caribou laws), movement &
cumulative impacts (monitor migration with youth),
behaviour and herd composition (response to
environmental influences, not just to mining).
Preference is to monitor the herds when they are
moving, north of Diavik.

TK VALUE/CONCEPT
Stewardship

9.5

Focus on Caribou, TK Panel Session #9, 13-16 May
2016

Sponsor or co-sponsor a contest to gather ideas from
communities on how to help the caribou get strong.

Intergenerational
Stewardship

9.10

Focus on Caribou, TK Panel Session #9, 13-16 May
2016

Work with Ekati on developing monitoring plans for caribou after Community members care for the caribou as a herd and Reciprocity
2025.
across a vast landscape that is all connected. It can
Stewardship
therefore be difficult to differentiate monitoring
requirements as being specific to one company. The
synergies and benefits of working together, as was done
in the past among Aboriginal communities, is viewed as
a preferred approach as compared with independent
monitoring initiatives.

COMPLETE

COMPLETE

COMPLETE

COMPLETE

N/A

As recommended by the Panel, site-specific monitoring N/A
to confirm that the caribou are safe on and around the
Diavik site in a post-closure landscape is priority. Diavik
would consider exploring opportunities with other
stakeholders to evaluate a potentially more regional
approach to such monitoring, but are unable to commit
to such an approach at this time. Diavik understands the
desire to determine how and who will coordinate future
monitoring on a regional basis and we are open to such
discussions as closure planning progresses.

DDMI TK Panel Recommendations and Response Tracking - Wildlife Monitoring & Management
NUMBER
REFERENCE
RECOMMENDATION
9.14
Focus on Caribou, TK Panel Session #9, 13-16 May
Focus monitoring on wildlife health and safety and possible
2016
impacts of other mines in the Lac de Gras area.

CONTEXT
Panel members recognized that the health and safety of
caribou in the area of the closed mine was of utmost
importance and were interested in ensuring that postclosure monitoring programs focused on these
concerns. Additionally, it was recognized that other
mines may start up in the Lac de Gras area, in addition
to Ekati, so possible cumulative impacts to caribou
should also be considered as part of the monitoring
program.

TK VALUE/CONCEPT
Stewardship
Safety
Experiential learning

DDMI RESPONSE
Diavik agrees that monitoring to confirm that caribou
are safe on and around the site in a post-closure
landscape is most important. Diavik has supported
regional initiatives focused on possible cumulative
impacts to caribou through their own monitoring
programs and providing financial assistance and in-kind
support to GNWT research and monitoring programs
over the years, including the geofencing collars. DDMI is
committed to on-going wildlife monitoring through the
closure phase, both from scientific and Traditional
Knowledge perspectives.

DDMI ACTION ITEMS
Diavik's post-closure wildlife
monitoring programs to include
methods to monitor animals safety
when moving on and around the
Diavik site, from both scientific and
Traditional Knowledge perspectives.

DDMI TK Panel Recommendations and Response Tracking - Wildlife Monitoring & Management
NUMBER
REFERENCE
RECOMMENDATION
9.18
Focus on Caribou, TK Panel Session #9, 13-16 May
Focus monitoring to determine if steps taken/closure and
2016
reclamation actions are working the way they were intended,
through the following measures:
- Slopes for safe passage of wildlife, boulders for keeping wildlife
out of areas, the use of
natural water filtering systems, the use of video cameras to
detect wildlife presence, the
testing of water from the North Inlet and PKC area,
understanding ecosystem dynamics and
the linkages between components, cumulative effects
- Include plant growth, plants dying, fur & antler condition, and
presence/absence of injuries
or spots on the side of caribou as some of the indicators of
caribou well-being
- Caribou presence identified on cameras, collars, and sightings
would trigger monitoring
- Other animals can be indicators that the land is not healthy (e.g.
smaller rodents, birds, fish
can tell of change happening in larger animals like caribou, bears,
etc.)

CONTEXT
TK Panel members worked hard to develop a list of
measures that should be considered as part of a caribou
monitoring program for closure. It was clear that
scientific studies were important and appreciated, but
that traditional knowledge should also contribute to the
ways in which wildlife are monitored after closure.
Elders and youth alike were interested in the
possibilities of monitoring using technology such as
wildlife cameras and collars.

TK VALUE/CONCEPT
Stewardship
Seasonality
Experiential learning
Intergenerational
Safety

DDMI RESPONSE
DDMI is grateful for the Panel's work to identify
measures and indicators that can potentially be
incorporated into a wildlife monitoring program for
closure, most notably those based on TK. Any such
programs and plans are also shared through the WLWB
regulatory review process for closure planning, which
includes the opportunity for community organizations to
provide their comments. DDMI encourages the TK Panel
to work together to develop a site-specific Traditional
Knowledge monitoring program for the Diavik mine.

DDMI ACTION ITEMS
DDMI and the TK Panel to evaluate
and consider these
recommendations when developing
closure monitoring programs for
wildlife.

9.19

Focus on Caribou, TK Panel Session #9, 13-16 May
2016

Ensure that all communities are involved in choosing where to
establish locations for wildlife cameras, etc. Build on the
locations and concepts identified by the TK Panel (i.e. refer to
map). Train community members to operate monitoring
technologies. Start using cameras now and continue to 2030.

Panel members felt that cameras placed in certain areas Stewardship
could be an effective and efficient way to monitor
Intergenerational
wildlife on and around the Diavik site, both during
Social
operations and at closure. Panel members themselves
identified numerous areas where cameras could
potentially be deployed but also noted the importance
of involving community members in selecting
appropriate locations. It was recognized that cameras
may be best on a seasonal basis, due to challenges to
keep them running in the cold; it was seen as most
important that they be operational during the caribou
migrations. They noted that community members would
be interested in learning how to operate these types of
monitoring technologies and that Diavik could start
using cameras now.

Diavik has been using wildlife cameras for specific
programs/purposes for the past few years, mostly on a
seasonal or as-needed basis. Diavik is interested in
exploring possible uses for technology in closure
monitoring, provided that it is effective and economical.
DDMI would seek the Panel's input to confirm locations
for use.

DDMI to evaluate and consider this
recommendation when developing
closure monitoring programs for
wildlife.

9.20

Focus on Caribou, TK Panel Session #9, 13-16 May
2016

Check to see if Ekati has a camera at the caribou crossing at the
Narrows; if not, Diavik should install one there.

TK Panel members noted that this is a very important
Stewardship
area that has historically been used by caribou migrating
south from the calving grounds. Establishing a camera in
this area was seen as a good way to determine the
number of animals using the crossing and provide a
visual of the condition of the animals. This was viewed
as particularly important with the development of
Ekati's Jay pipe.

Diavik has confirmed with DDEC that they operate a
wildlife camera at the Narrows.

COMPLETE

10.9

Watching/Monitoring and the WRSA-SCRP, Session
#10, 14-18 September 2017

Diavik must return East Island to a caribou-friendly state (as
defined by the TK Panel and Elders), other than those areas
identified as ‘no-go’ zones. Caribou pathways should follow
caribou corridors identified through traditional knowledge.

Panel members have repeatedly said that planning for
Stewardship
safe caribou movement will also ensure the health of
Respect
other animals. The safe passage of caribou is paramount Traditional Laws
to this consideration. The Panel prefers that traditional
caribou corridors be followed in areas where wildlife
pathways are planned for closure.

Where infrastructure or land formations (e.g. rock pile)
are placed in areas with traditional caribou trails, DDMI
will work with the TK Panel and communities to identify
preferred routing for trails at closure, as was done for
the WRSA-NCRP. In other areas, such as roads and
laydowns, Diavik plans to scarify/ rough up the surface
but otherwise leave them as passable for wildlife.

Continue to work with the TK Panel
and communities in planning caribou
pathways and 'no-go zones' at
closure, e.g. WRSA-SCRP.

DDMI TK Panel Recommendations and Response Tracking - Landscape & Vegetation (may include references to wildlife/wildlife habitat)
RECOMMENDATION

CONTEXT

TK VALUE/ CONCEPT

DDMI RESPONSE

DDMI ACTION ITEMS

Distinct values/c oncepts
that are contained in
Traditional Knowledge and
can help to guide decision
process

Responses should be as specific as possible, relating the issues raised in Actions should be as specific as possible,
the "recommendation".
relating the issues raised in the
"recommendation"; where possible, a
timeframe may be included.

NUMBER

REFERENCE

Assigned by DDMI
unless otherwise
indicated in report

Be as specific as you think is appropriate; for example a Recommendations should be as specific as possible and
Context should contain all the information needed to understand the
section or page of the document, a recommendation #, explain an action that you believe is necessary; supporting rationale for the accompanying recommendation.
information or rationale should be explained in the
general comment, etc.
"context" column.

1.0

A Way of Life, 25 October 2012, pg. 9

Ensure that any caribou trails are clean and clear of
debris.

TK provides insights into caribou needs. Caribou are really sensitive Respect
about their feet and knowledge passed down over generations tells Safety
that it is important to make sure that any areas where caribou travel
are clean so that their feet are well taken care of. From Renewing Our
Landscape: Caribou feet are really soft so they prefer to travel on
sand and eskers, and sometimes hills. Sand is really important. Soft
sand can be used to cover jagged rock at water crossings so that
caribou can get into and out of the water safely.

Additional information on what is considered 'clean' is needed in
Diavik plans to begin a toxicological study
order for Diavik to implement such a recommendation when
on PK material in 2015.
designing caribou trails for post-closure use. e.g. TK Panel members
have discussed the possibility of using fine PK as sand along wildlife
access areas (Session 6), but Diavik would need to evaluate the
properties of PK in relation to animal health before determining if its
use is suitable for caribou trails.

1.17

A Way of Life, 25 October 2012, pg. 17

A monitoring program that includes (western) science
and TK/IQ is the most practical and preferred approach.

Provide an opportunity to continue practicing and integrating
Reciprocity
different ways of knowing and learning from each other. The mine's Trust
presence makes it necessary to develop cross-cultural ways of
Shared learning
learning and sharing knowledge. Need to be creative in collaborating
with Diavik. A successful program requires good communication and
strong relationships.

The TK/IQ Panel is Diavik's preferred method to consider and develop
closure monitoring options that incorporate science and TK/IQ. Work
to develop trust and communication protocols with the Panel and
communities is a part of this approach.

Revise the document "Working Together"
(previously created by the Panel under
EMAB) to reflect the relationship of Diavik
administering the Panel.

1.18

A Way of Life, 25 October 2012, pg. 24

Work with Aboriginal knowledge holders to investigate
and experiment with the possible use of deflection zones
(e.g. 20 miles away from the mine and another closer to
the mine), based on knowledge of migration routes that
may help to guide caribou movements away from the
mine.

Humans do not control nature, but must take steps to provide for
Respect
caribou needs when nature has been disrupted. There is no way that Stewardship
Reciprocity
you can keep an animal out of its migrating route. Its either going
north or south, and they follow different routes. They will go over
anything in their path. Traditionally, spruce and other markers such
as inuksuit have been used to direct caribou to certain areas. These
could be used to try and reduce risks and stress on animals. If they
are in a straight line, caribou will follow them and they won't go
inbetween the markers, even if there is a large gap. From Renewing
Our Landscape: East Island is a shelter for young and injured caribou;
they get to it by swimming along the channel (on the north side of
the island). South of the lake is jagged rock where caribou could get
injured. The east side of the lake is better; there is a sandbar, muskeg
and rocks and its good for caribou migration.

Current mine activity levels appear to be sufficient to deter caribou
from visiting East Island. Methods such as this may be effective as
the mine transitions to closure and post-closure, depending on
wildlife use preferences identified for mine site areas by community
members.

Work with communities, regulators and
potentially other industry representatives to
determine wildlife use preferences for the
area of the mine after closure.

1.19

A Way of Life, 25 Oct 2012, pg. 25; Closure
Ensure that TK/IQ knowledge that has been shared in the Early work that was done for Diavik’s Environmental Impact
Reclamation & Landscape History Interim Report, 19- past is incorporated into future planning, specifically in Statement and other planning processes included knowledge about
22 February 2013, pg.6
relation to caribou and vegetation.
caribou that should be reviewed and used. Include a review of Elder
site visits and best practices from the Golder Associates literature
review.

Diavik is interested in incorporating historical information on caribou
and other areas of the environment from the companies documents,
as well as external sources such as the West Kitikmeot Slave Study
and community TK archives, particularly with respect to mine closure
planning. The literature review that was completed by Golder
Associates was a first step in identifying the type of information that
is available to the public.

DDMI plans to review historical information
for the LDG area in relation to caribou use
and movement. Literature review of TK
relating to plants in the Lac de Gras area
was completed in October 2014.

2.5

Renewing Our Landscape, 7 December 2012, pg. 35

Land, water and air are the three key areas of concern for Aboriginal Seasonality
people. TK monitoring seasons are: winter for hare, foxes, wolverine,
etc; spring for caribou; summer for fish and water; fall for berries in
muskeg and plants.

Diavik is interested in further exploring ideas for closure monitoring
with communities. Seasonality should be accounted for in these
discussions.

Plan for a discussion on environmental
monitoring at closure with the TK Panel.

3.4

Renewing Our Landscape, 7 December 2012,
Leave the airstrip intact with one or two small buildings
Appendix D, pg.14; Closure Reclamation & Landscape nearby; do not revegetate it.
History Interim Report, 19-22 February 2013, pg.5

Excellent infrastructure for the north as an emergency landing strip
for aircraft. A small building can provide emergency shelter, or
shelter for those using the area for hunting or fishing.

Reciprocity
Safety

Maintenance and liability issues are the key challenges with leaving
the airstrip and/or a small building after closure. Diavik would be
open to Transport Canada or another party acquiring this airstrip.
Alternatively, Diavik would consider leaving the airstrip intact (no
reclamation, no on-going maintenance/liability), were this to be
preferred by communities & approved by the Board.

Review such considerations prior to
finalizing this aspect of the closure plan.

4.1.2

Checking Nets, 23-25 October 2012, pg.18;
Closure/Reclamation and Landscape History Interim
Report, 23-25 October 2012, pg.8

Key concerns in relation to this recommendation are whether Diavik Respect
is doing what they said they would do, and community members are Reciprocity
concerned with repeating themselves over the years without seeing
any results from their suggestions. Community members feel that
Diavik needs to demonstrate their use of TK, in respect to the Elders.

DDMI had a report prepared by Golder Associates titled "Literature
Review of Traditional Knowledge Related to the Resource Sector July 2011". Beyond this, DDMI does not feel that it is necessary to
produce a separate report that documents where TK/IQ has been
incorporated into its past processes. Many of these initiatives were
established during the early years of the mine and it would be
difficult to effectively represent the knowledge and provide lessons
learned.

Looking forward, DDMI plans to use this
response tracking system to document use
of TK/IQ recommendations from the Panel.
Past TK/IQ projects will be reviewed as
necessary for individual topic discussions,
e.g. re-vegetation.

Seasonality of monitoring must be taken into
consideration when planning for post-closure
monitoring.

Diavik should carry out and make public a review of its
use of TK/IQ in its environmental plans and programs.
This review should document the successes and lessons
learned from TK/IQ studies, and what changes or
improvements in adaptive management can be
attributed to TK/IQ.

Recording knowledge
Respect

DDMI TK Panel Recommendations and Response Tracking - Landscape & Vegetation (may include references to wildlife/wildlife habitat)
NUMBER

REFERENCE

RECOMMENDATION

CONTEXT

5.4

Closure Reclamation & Landscape History Interim
Report, 19-22 February 2013, pg.5

Smooth slopes on the sides of roads and the airstrip so
that they are less steep, and remove large boulders from
these areas. Scarify engineered surfaces such as the
camp areas, plant site, roads and laydowns. Revegetate
to support biodiversity.

Consider revegetating the sides of the airstrip and roads so that they Respect
can filter runoff, but avoid revegetating the surfaces. Keep all roads Safety
to the pits and airstrip in tact to allow access for monitoring. Sides of
old roads and the airstrip should be made less steep and revegetated
to filter runoff. They should be relatively smooth and free of
boulders so that wildlife can move over the areas safely.

5.5

Closure Reclamation & Landscape History Interim
Report, 19-22 February 2013, pg.5

Remove equipment, unused buildings, pipes, toxic
Panel members refer to traditional practices of always leaving a clean Stewardship
materials and non-biodegradable items from the island. campsite and respecting the land for your use. Buildings, equipment Reciprocity
and materials no longer needed should be redistributed to Aboriginal
communities if requested.

An approved landfill exists at Diavik (within the rock pile) and will
continue to be used for non-hazardous waste materials. Hazardous
materials are backhauled off site on the winter road. An evaluation
of building or equipment condition would need to be conducted in
advance of providing any materials to communities; if the materials
were deemed suitable, Diavik would be interested in communities
acquiring such items.

7.1

Re-vegetation Report, TK Panel Session #7, 14-18
August 2014

Do not disturb new areas and protect natural vegetation
areas that exist on the Island (with the exception of
planned development areas for A21, the rock pile for A21
and any future closure work that involves covering
natural vegetation in order to flatten slopes for safe
wildlife passage).

DDMI understands and respects community interests in protecting
DDMI to consider design features that
areas of natural vegetation that remain on the mine site property
support this recommendation during the
while recognizing where it may be beneficial to lose some natural
next major update to the ICRP (2016).
areas in order to promote the safe passage of wildlife through the
mine property. The Panel has provided clear guidance on where and
when it is appropriate to cover natural vegetation and this aligns well
with DDMI's closure plan.

Panel members were able to visit areas of natural vegetation and
most were happy with how these looked, and recognized the
importance of preserving these, where possible. Comments: "I was
looking for dust on berries and willows, but I saw that they were
pretty clean; seeing it first hand helps." "The berries and leaves in
the undisturbed areas look the same as before." "I feel peaceful and
good after going out on site; I saw a fox and wolf and ground
squirrels." " There were caribou trails at the south side of the airstrip;
it looks good. Its good to see the land looks healthy." Panel members
also recognized that it is important to balance preservation of natural
vegetation with making sure that wildlife can pass through the site
safely. For example, participants felt it more important to widen the
base of any future rockpile associated with the A21 development, in
order for the pile to be lower and less steep for wildlife movement.

TK VALUE/ CONCEPT

Stewardship
Natural condition
Experiential learning
Respect

DDMI RESPONSE

DDMI ACTION ITEMS

The current closure plan supports this recommendation and includes N/A
contouring of roads, restoration of drainage, surface scarification and
revegetation. Some travel routes will be planned, connecting key
areas of the old mine footprint for human and wildlife travel.

Determine salvage options for mine site
materials on a case-by-case basis.

DDMI TK Panel Recommendations and Response Tracking - Landscape & Vegetation (may include references to wildlife/wildlife habitat)
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DDMI ACTION ITEMS

7.2

Re-vegetation Report, TK Panel Session #7, 14-18
August 2014

Study vegetation east and north of the Island to
understand good caribou habitat.

Participants felt that tundra vegetation is very powerful; like there is Experiential learning
something underneath that is helping it. They noted the importance Natural condition
of moisture for growth. Many participants felt that the environment
is powerful, that nature will heal itself and that vegetation at the
mine site will grow again on its own. Others felt that what has
happened on East Island is not natural, so it cannot be left to Nature
alone to heal; Nature needs help in this case. Still others noted that
climate change will result in differences; e.g. willows are taller now at
places where Panel members used to camp and different species are
coming to the north (which Elders predicted in the past). Some
participants thought that vegetation on the East Island is different
from the mainland (and that this could be from human activity,
introduced species or climate change).

TK VALUE/ CONCEPT

Since 2010, DDMI has incorporated a TK component to the lichen
study that is conducted on East Island and the mainland. The main
focus of the TK component of this study is to identify plants and
habitat areas that are used by caribou in various locations on the
tundra, up to 40 km (25 mi) away from the mine. This study is done
every 3 years and is next planned for 2016.

DDMI to review questions posed to
community members in the lichen TK study
with the TK Panel and determine if any
changes are needed to reflect the Panel's
recommendation.

7.4

Re-vegetation Report, TK Panel Session #7, 14-18
August 2014

Test both natural vegetation and seeded plants (revegetation plots) for toxicity.

Vegetation itself was not seen as a concern; the worry is about
hazards and concerns for caribou if they eat the plants. Panel
members want to be sure that vegetation on the mine site is safe to
eat and similar to that farther away on the mainland. Many
participants noted that wildlife smell food before they eat it; they
may roam around but not eat. Caribou are smart and this is is an
indication that they know when plants are not healthy for them.

This is planned as part of the re-vegetation study being conducted
Communicate results of plant toxicity
with the University of Alberta (U of A). Field samples to test for plant testing to Panel once obtained.
toxicity were planned for summer 2015, but the amount of plant
material available to sample was too low. U of A plans to conduct
greenhouse studies using the same materials and native plants to
test for toxicity in the short term, as they can grow plants quicker
under controlled conditions. They will then wait until the plants in
the plots at the mine are large enough to sample and test as well, so
that we have results from both the lab and field.

7.6

Re-vegetation Report, TK Panel Session #7, 14-18
August 2014

Use fine crushed rock on passage-ways to protect the
feet of the caribou (similar to what is on the sides of the
airstrip right now – August 2014).

Participants noted that caribou are the most important species to
Respect
look after and that they must be respected. From 1.0 (above):
Caribou are really sensitive about their feet and knowledge passed
down over generations tells that it is important to make sure that any
areas where caribou travel are clean so that their feet are well taken
care of.

7.9

Re-vegetation Report, TK Panel Session #7, 14-18
August 2014

Create slopes on the sides of roads similar to that on the All Panel members showed a clear preference for road reclamation
test pile to support safe travel for animals, and use
that included a relatively flat top with downward sloping sides at a
crushed rock (like at the airstrip) on the surface.
low angle. The material preferred for use in reclaiming such areas is
crushed gravel. It was recognized that natural revegetation may be
lost by pushing out the sides of roads in order to ease the slope, but
this was seen as an overall positive because it allowed safe passage
for wildlife.

7.10

Re-vegetation Report, TK Panel Session #7, 14-18
August 2014

Transplant a variety of natural ‘tundra mats’ and
The re-vegetation plots were visited and Panel members found it
Natural condition
compare them to seeded test plots; this will help natural interesting to see the different plants that were growing there (e.g
Seasonality
recovery by maintaining the biodiversity of the area.
grasses) when compared to the tundra beside the plots. Many also
felt that there seemed to be little vegetation given that it had been
10 years. Researchers explained that growing grass allows the soil to
build (nutrients, moisture, etc.) and is the first phase in helping other
natural tundra plants to then establish. Panel members felt that
there could be benefit in taking natural 'tundra mats' from areas
being impacted by mine development (e.g. future A21 rock pile area)
and re-planting them in re-vegetation areas.

Diavik initially planned to try this approach in the re-vegetation plots N/A
established in 2004. However, this approach requires access to an
area planned to be distrubed (to take "tundra mats") while at the
same time having areas available that require re-vegetation. This
situation has not been identified. Currently DDMI does not see an
opportunity for this approach.

7.11

Re-vegetation Report, TK Panel Session #7, 14-18
August 2014

Use the natural tundra mat to guide plant selection to
ensure natural balance.

Similar to recommendation 7.2, it is seen as beneficial to "learn from Natural condition
Nature's quilt" and study the plants that grow together in various
Seasonality
areas.

The focus for re-vegetation studies to date is to utilize native plants
from 'nature's quilt'. The goal for re-vegetation is to establish
primary growth (such as grasses) that help to grow soil nutrients,
which then allows plants from the surrounding tundra to move in
and establish. In this way, Diavik helps to promote growth while
allowing for natural processes and plants to occur over time.

7.12

Re-vegetation Report, TK Panel Session #7, 14-18
August 2014

When using fertilizers, use natural local fertilizers like
droppings from local animals. The question of treated
human sewage needs to be revisited.

Participants noted how caribou droppings have often resulted in
Natural condition
better plant growth at traditional camp sites or other areas of the
tundra. It was felt that use of such natural fertilizers may be
beneficial in the re-vegetation work that Diavik will be doing.
Participants were not sure how they felt about using treated human
sewage as a fertilizer - a product that is readily available on site and
has been used with some success in the re-vegetation test plots.
Panel members would like to learn more about what is in the treated
sewage before deciding on whether this is an acceptable fertilizer.

Diavik is interested in using treated human sewage waste as fertilizer, N/A
given that it is available on site and considered safe to use from a
health perspective. The plan is only to use this material as fertlizer
during the first couple of years after closure, as it promotes plant
growth in the early stages of use and then loses its effectiveness over
time. Local animal droppings would only be considered long-term,
natural fertilizer and its use would not be a planned activity.

Reciprocity
Natural condition
Respect

Respect
Experiential learning

Diavik will evaluate options for crush size on caribou passage ways. A DDMI to consider design features that
very fine crush, such as that at the airstrip, may not be possible.
support this recommendation during the
However, participants noted that the test pile slope material was also next major update to the ICRP (2016).
considered safe for passage. DDMI will use the surface of the test pile
slope to guide final surface material design for caribou passage ways.

The Panel's preferred design for roads at closure is supported.
Preference for top surface is to be similar to test piles rather than
placing additional crushed gravel.

DDMI to consider design features that
support this recommendation during the
next major update to the ICRP (2016).

N/A

DDMI TK Panel Recommendations and Response Tracking - Landscape & Vegetation (may include references to wildlife/wildlife habitat)
NUMBER

REFERENCE

RECOMMENDATION

DDMI RESPONSE

DDMI ACTION ITEMS

7.15

Re-vegetation Report, TK Panel Session #7, 14-18
August 2014

The re-vegetation maps developed in this session are not Participants worked hard to classify various areas of the site in terms Intergenerational
yet complete and more time needs to be spent
of zones for which they would prefer to 1) deter wildlife use, 2)
Stewardship
discussing and finalizing these.
encourage plant growth or 3) engineer areas of safe passage or use
Recording knowledge
for wildlife. The map developed by the women during a break out
session was the most supported approach to date, but Panel
members felt that this requires more discussion at both the Panel
and the community levels.

Diavik is grateful for the maps developed at this session and views
these as a useful tool for discussions with community members,
community organizations, regulators and the TK Panel.

DDMI to use these maps as a basis for
community engagement in relation to revegetation and wildlife use around the mine
site at closure.

7.16

Re-vegetation Report, TK Panel Session #7, 14-18
August 2014

The TK Panel would like to use maps that show the TK of
traditional caribou migration routes as the basis for
evaluating the “big picture” and identifying areas for
sloping (modification) on East Island at closure.

Panel members recognized that it would be helpful to have access to Recording knowledge
some of the early work produced prior to mine development that
Respect
Natural condition
identified the traditional trails used by caribou and identified by
Elders during the Environmental Assessment. Participants felt that it
would be useful to compile that information onto a map that could
then be marked up to show the 3 types of zones to be considered for
animal use of the mine area after closure ( deter wildlife use,
encourage plant growth or engineer areas of safe passage or use for
wildlife).

DDMI proposes to hold a TK Panel session in the spring of 2016 to
discuss wildlife monitoring and management at closure. Further
discussions to advance this concept would be well suited to this
meeting.

Confirm TK Panel support for a 2016 spring
session on wildlife monitoring and
management at closure.
If supported, DDMI to plan session for
April/May 2016 and provide maps and TK
shared on caribou trails during the
Environmental Assessment.

8.1

Reefs & Monitoring Water Report, TK Panel Session
#8, 2-4 December 2015

Maintain current TK camp site until at least 2018

Community members prefer a more traditional approach to spending
time on the land. The connection to the land that can be felt at the
camp is stronger than what people experience at the mine site, given
all the rules and limited ability to be outside. The connection to the
land supports each AEMP TK Study participant and lends to a feeling
of family and a willingness to share knowledge, which contributes to
the success of the program.

Respect
Stewardship
Recording knowledge
Experiential learning

DDMI understands and respects community members' desire to
Renew land lease for the TK Camp property
continue to hold the AEMP TK Study at the TK camp site. DDMI
and budget to use the property for the 2018
agrees that the camp provides a more authentic experience and
AEMP TK Study.
results in better information being shared. The current lease for the
TK Camp area expires in May 2017. DDMI plans to renew the lease
and currently supports holding the 2018 AEMP TK Study at the camp.
DDMI would then re-evaluate plans for the TK camp after the 2018
session.

8.2

Reefs & Monitoring Water Report, TK Panel Session
#8, 2-4 December 2015

Consider options to donate camp facilities to people
traveling to LdG after the mine closes.

TK Panel members are very interested in continuing to monitor the
water and fish in the Lac de Gras area after the mine is closed.
Leaving the camp in place would provide them with a base from
which to do this. Communities would appreciate the camp facilities
and supplies being "sold" ($1) or donated to a community
organization or coordinating body that would oversee such work.
Alternatively, if it is not possible to keep the camp intact, Daivik
should consider leaving a tent frame in place for travellers that may
need emergency shelter.

Experiential learning
Reciprocity
Safety

DDMI prefers not to leave the camp facilities in their current location, Evaluate options to sell or donate TK camp
as the preference is to close the camp, reclaim the land and
equipment to communities after the camp is
relinquish the lease. DDMI would consider 'selling' or donating the dismantled.
camp equipment to community organizations or a coordinating
body, pending legal review, for their own use. The mine site itself is
only a short distance away and is likely to have one or two buildings
left behind after closure that could be used for emergency shelter.

10.10

Watching/Monitoring and the WRSA-SCRP, Session
#10, 14-18 September 2017

Consider alternative uses for A21 material:
- Cover the Processed Kimberlite Containment (PKC) area
after removing slimes.
- Assuming the slimes are gone, slope the south face/wall
between the NCRP and the north end of the PKC to allow
for caribou movement.
- Extend the west end of the NCRP and slope it for
caribou.
- Cover areas that may have been contaminated after
clean-up like the hydro-carbon containment area.
- Smooth edges of roads, airport and building areas

The Panel applies their traditional approach of respecting everything Stewardship
nature provides and being resourceful. The 'waste' rock supplied by Traditional Laws
mining activities in A21 should be used wherever possible, rather
than simply being discarded into a pile on the tundra. In the Panel's
view, if closure plans for the PKC area change (e.g. dry vs. pond), the
suggestions relating to access to this area may also change.

CONTEXT

TK VALUE/ CONCEPT

Diavik is planning to use A21 material for closure, including some of
the items identified by the Panel. Details for each area have yet to be
finalized, and we commit to continue updating and discussing this
with the Panel as closure plans progress.

Continue discussions with the TK Panel and
communities relating to closure plans for
various areas of the mine, recognizing that
these may change as plans evolve.

DDMI TK Panel Recommendations and Response Tracking - North Country Rock Pile (NCRP)
NUMBER

REFERENCE

RECOMMENDATION

Assigned by
DDMI unless
otherwise
indicated in
report

Be as specific as you think is
appropriate; for example a section or
page of the document, a
recommendation #, general
comment, etc.

Recommendations should be as specific as possible
Context should contain all the information needed to
and explain an action that you believe is necessary;
understand the rationale for the accompanying
supporting information or rationale should be
recommendation.
explained in the "context" column.

2.2

Renewing Our Landscape, 7
December 2012, pg. 22

Do not allow water to pool on top of the rock pile

2.3

Renewing Our Landscape, 7
December 2012, pg. 23

Have a 'moat' around the rock pile as a way of
Relates back to the concern of water quality coming off/out Stewardship
being able to contain and monitor the water that is of the pile. Eskers have cold water flowing out of them
coming out of the pile.
because of the permafrost within the esker. The same is
likely to happen with the rock pile as permafrost builds up
within the pile over the years.

2.6

Renewing Our Landscape, 7
Some revegetation should be planned for the rock
December 2012, pg. 45; Appendix D, pile. Consider use of good, black soil from the
pg. 8
tundra or other eskers in the area. Plant native
shrubs such as dwarf birch and willow in the soil
near the bottom and allow the remainder to
revegetate naturally.

Respect for the land includes respecting natural systems Respect
there is a reason for each plant being there. Introduced
Stewardship
species can be harmful and quickly take over; preference is
to use naturally occurring plants. Using soil from elsewhere
may be acceptable because the Diavik island is a traditional
place for caribou to roam and is a good feeding/resting area;
another option is to use till from A21. Revegetation will take
time but it is the right thing to do. Consider visiting old
archaeological sites or other esker sites to view re/growth;
exposure will dictate what grows where (shade, leeward,
side, top).

The current closure plan does not account for revegetation
on the rock pile. Harvesting soils from outside the mine
footprint is not being considered. Re-vegetation priority for
DDMi is still plant site, laydowns and roads.

3.1

Renewing Our Landscape, 7
December 2012, Appendix D, pg.6;
Closure Reclamation & Landscape
History Interim Report, 19-22
February 2013, pg.4

Simulate an esker when considering the final
shape of the rock pile.

Traditional stewardship means leaving things as natural as
Stewardship
possible. Make it look as natural as possible by imitating the
effects of glaciers and prevailing easterly winds on the
surrounding landscape. This includes sloping the top edges
so they are rounded, sloping the sides so they are less steep
(similar to the test pile) and have varying levels of steepness.
Place rock from the pile back into the pit. The top should be
flat with berms removed so that caribou can walk safely as
there would be fewer places for predators to hide; they may
want to use the hill to get away from bugs. Big boulders
should be removed, particularly at the bottom of the pile
and on the north slope, as wildlife will likely get injured
trying to walk over them. The north side should be the most
gradual slope, as this will be the area for wildlife and people
to access the top.

Simulating a large esker is a preferred approach to reN/A
shaping the rock pile. Closure plans do not include placing
rock back in the pit. Diavik anticipates that re-shaping efforts
would eliminate the need for large boulders to be removed.

3.2

Renewing Our Landscape, 7
December 2012, Appendix D, pg.7;
Closure Reclamation & Landscape
History Interim Report, 19-22
February 2013, pg.5

Safe wildlife access needs to be considered for all
seasons when designing the final shape of the rock
pile. There needs to be soft material in areas
where caribou will be; consider the use of PK
material for animal paths.

Prevailing winter winds (NE) will result in a smooth snow
Seasonality
cover that drops straight down on the lee side of the pile so Stewardship
need to consider TK/IQ in relation to snow drifts. In summer, Respect
caribou will go on top of the pile to avoid flies; consider
having something for them to eat up there. In fall, caribou
will swim across to the island from the northwest, following
their old migration path; consider having a caribou ramp
across the pile that connects with this access point. Use
waste rock to slope the pile and consider an esker 8 miles NE
of Diavik as an example. Refer to comment 1.0, Landscape
for further information on suitable materials for caribou
feet.

A caribou 'ramp' (safe access on, off and across the pile) for Diavik plans to begin a toxicological study
the rock pile is included in the current version of the closure on PK material in 2015.
plan. Additional ideas on design options to provide safe
access for wildlife are being discussed with communities,
along with technical considerations for design and
performance. Diavik would need to evaluate the properties
of PK in relation to animal health before determining if its
use is suitable for caribou trails.

CONTEXT

TK VALUE/ CONCEPT

DDMI RESPONSE

Distinct values/ concepts
that are contained in
Traditional Knowledge and
can help to guide decision
process

Actions should be as specific as possible,
Responses should be as specific as possible, relating the issues relating the issues raised in the
raised in the "recommendation".
"recommendation"; where possible, a
timeframe may be included.

Once a small pool of water forms, it gets bigger and becomes Stewardship
a lake that attracts animals. Animals then start to use it.
Because the Panel is concerned with the quality of water
within or flowing from the pile, there is concern for the
health of caribou and other wildlife.

Diavik is not planning to have a water pond on top of the
rock pile at closure.

DDMI ACTION ITEMS

N/A

The existing collection ponds surrounding the rock pile serve N/A
this purpose and current plans have the ponds remaining
until adequate water quality has been demonstrated.

N/A

DDMI TK Panel Recommendations and Response Tracking - North Country Rock Pile (NCRP)
NUMBER

REFERENCE

RECOMMENDATION

DDMI RESPONSE

DDMI ACTION ITEMS

3.3

Renewing Our Landscape, 7
December 2012, Appendix D, pg.12
& 13

Channel water flow to prevent contaminants from Consider using geotextile to line drainage channels
Stewardship
reaching Lac de Gras.
downstream of the pile and revegetate these areas. Snow
Reciprocity
drifts and areas of accumulation need to be considered
when planning for drainage. The lake water needs to remain
healthy as the people of Kugluktuk live downstream.

Closure plans for the mine consider the use of drainage
paths that allow additional time for water to travel over the
tundra before reaching Lac de Gras. Diavik's closure goals
include land and water that is physically and chemically
stable and safe for people, wildlife and aquatic life.

N/A

5.1

Closure Reclamation & Landscape
History Interim Report, 19-22
February 2013, pg.4

Preference is to lower the height of the rock pile.
However, if that is not possible, keep the rock pile
height as low as possible while ensuring that
contaminants within the Type II and III rock areas
are contained.

The rock pile has reached its maximum height and matches N/A
what was originally permitted for the mine, though capping
materials will result in a slightly higher final elevation.
Diavik's primary closure goal is to contain Type II and III rock
and ensure that water quality from the rock pile seepage is
safe for wildlife and humans.

5.2

Closure Reclamation & Landscape
History Interim Report, 19-22
February 2013, pg.4

Cap the rock pile with the best materials for
Many Panel members believe that nature needs a helping
Nature is self-healing
biodiversity based on TK and science, using nearby hand; it will heal itself, but conditions to allow re-growth
Stewardship
hills as a reference.
need to be created. Everyone recognizes that things grow
slowly in the north, but that over time the area should heal.
Panel members desire to see the land as close as possible to
how it looked before is the main factor in guiding
recommendations. While it is acknowledged that the area
will never be the same again, efforts to reclaim areas in a
way that resemble natural features is preferred.

Material availability will be an important aspect of closure
Investigate areas that have naturally
planning. Diavik's preference is to use materials available at revegetated around the mine site;
the mine site, without having to disturb other areas. Mine
evaluate species and substrates.
rock and till will be the materials available in greatest supply
and these are currently being considered for use in capping
the rock pile.

5.3

Closure Reclamation & Landscape
History Interim Report, 19-22
February 2013, pg.5

Experiment with different types of wetlands for
filtering water that collects at the base of the rock
pile.

Wetland drainage has been effective in this area in the past Determine preferred drainage pathways,
and that is what is currently planned for managing water
and possibly associated plant life, that
from the rock pile.
would result in water that is safe for
humans and wildlife.

EMAB-2

Environmental Monitoring Advisory
Board TK/IQ Panel
Recommendations from February
2013, Letter from EMAB, 8 Oct 2013,
pg.2

EMAB recommends that Diavik incorporate into its TK/IQ Panel members have highlighted considerations for
ICRP research the following question: Will
snow accumulation in relation to prevailing winds, but have
vegetation on the waste rock pile increase snow
not discussed this in relation to vegetation on the pile.
trap, which will increase run off and increase the
chance of leaching?

Stewardship

Not supported as current closure plans for the rock pile do
not include revegetation.

EMAB-3

Environmental Monitoring Advisory
Board TK/IQ Panel
Recommendations from February
2013, Letter from EMAB, 8 Oct 2013,
pg.2

EMAB recommends that Diavik shape rock piles in Supports discussions of the TK/IQ Panel preferences of
a way that directs freshet runoff away from Lac De wetland treatment and diverting water away from Lac de
Gras through natural wetlands in order to naturally Gras for as great a distance as possible.
filter the runoff.

Nature is self-healing
Stewardship

Diavik supports this approach wherever possible but notes N/A
that runoff and seepage will eventually reach Lac de Gras.
Suggest re-wording to: "...direct freshet runoff and seepage
away from Lac de Gras and through seepage wetlands for
as long a distance as possible …" Diavik has also applied this
recommendation to the proposed PKC closure option.

CONTEXT

TK VALUE/ CONCEPT

The biggest concern that Panel members have is chemicals Stewardship
seeping from the pile into the lake or being injested by
Respect
wildlife drinking the water. While the pile is considered an
eyesore and Panel members would like to see it smaller
(lower) on account of wildlife concerns, participants also
recognize that it is most important for the pile to function
well in containing chemicals from entering the environment.

Traditionally, people tried different things to solve problems Stewardship
and TK holders want to be involved in any new experiments.
This method should be combined with current or alternate
purification system(s) to treat remaining contaminants.
There are opportunities for Aboriginal people to be trained
to do this type of monitoring. Panel members recognize that
it is not ideal to have a water treatment plant on site forever
and that more natural treatment options, similar to many
used in communities, are preferred in the long term.

N/A

DDMI TK Panel Recommendations and Response Tracking - North Country Rock Pile (NCRP)
NUMBER

REFERENCE

RECOMMENDATION

DDMI RESPONSE

DDMI ACTION ITEMS

7.9

Re-vegetation Report, TK Panel
Session #7, 14-18 August 2014

Create slopes on the rock pile similar to that on the Panel members felt that it was not necessary to plan too
Stewardship
test pile to support safe travel for animals.
much for the animals safe passage, as caribou will ultimately Seasonality
go where they want and will find the ramp, road or easy
way. Preference was to align the path with the old migration
route and to keep the slope similar to that of the test pile - as
natural as possible. Boulder size and angles were also a
concern. Panel members noticed some big, sharp rocks at
the bottom of the north country rock pile that would need
to be covered. It was seen as important to think about the
slope in the winter too - how wind will deposit snow - not
just when it is snow free. The berms on top of the rock pile
were viewed as a barrier to caribou movement, so it would
be preferred to remove them and also to remove the berm
around the top of the pile.

This is very similar feedback to what community members
said at a 2009 workshop relating to caribou at closure.
Current closure plans, most notably for the rock pile,
generally support this recommendation and the underlying
reasons for the recommendation.

DDMI to consider design features that
support this recommendation during the
next major update to the ICRP (2016).

8.30

Reefs & Monitoring Water Report,
TK Panel Session #8, 2-4 December
2015

Ensure long term scientific monitoring of NCRP to
determine if it remains frozen and stable.

The NCRP has been identified as one of the main concerns of Stewardship
Panel members who feel that climate change may affect its Intergenerational
integrity and release contaminated water into the
Seasonality
environment. As such, Panel members want to make sure
that pile remains frozen in the core, as it was designed to be.

Many stakeholders are interested in the performance and
integrity of the rock pile. As such, long-term monitoring
plans would be incorporated into the development of the
post-closure monitoring program.

Outline post-closure monitoring plans
for the mine site, most notably those
specific to the NCRP.

9.1

Focus on Caribou, TK Panel Session
#9, 13-16 May 2016

Re-vegetate the base of the NCRP around the
ponds.

While some members of the TK Panel initially hoped that the Stewardship
NCRP would be re-vegetated, others preferred to let nature Nature is self-healing
take its course and heal itself over time. After much
discussion, Panel members concluded that it would be
beneficial to focus re-vegetation efforts to the areas where
ponds are located at the base of the NCRP. This would help
to both naturally filter water coming in to or flowing out of
the ponds, as well as to possibly help the pile re-vegetate
naturally over time.

Diavik has not yet finalized the closure plans for the ponds at Update the TK Panel once Diavik has has
the base of the NCRP, but the TK Panel's recommendation
determined a preferred closure plan for
for these areas will be considered when developing these
the ponds at the base of the NCRP.
plans.

9.2

Focus on Caribou, TK Panel Session
#9, 13-16 May 2016

A limited number of large boulders (e.g. 3-4)
should be placed on top of the NCRP to provide
some shade for caribou, create habitat for small
mammals and encourage natural re-vegetation

Panel members felt that a small number of large boulders
could be beneficial for caribou, without harming the
chemical stability of the pile. Many members think that
caribou will go up the pile, primarily to get away from bugs,
so it would be good to have some shade for them. If there
were only a small number, it would be unlikely that they
would be used by predators, but they could create habitat
for smaller mammals as well as help with natural revegetation by sheltering seeds and water/snow to
encourage growth.

Stewardship
Seasonality
Natural Condition

While there are no current plans to incorporate a small
N/A
number of large boulders on top of the NCRP, Diavik would
consider adding these if communities identified a need for
these as a result of observations from a TK monitoring
program, or discussions with Elders once the final landscape
of the NCRP can be observed. The Final Closure Plan for the
NCRP also identifies this option for future consideration.

9.3

Focus on Caribou, TK Panel Session
#9, 13-16 May 2016

Study the wind and snow accumulation on caribou
ramps/trails as well as the top of the NCRP before
finishing/finalizing the sloping and grading of the
NCRP.

The Panel wants to be sure that the caribou/wildlife pathway
that was located along a route recommended by community
members will allow safe access throughout the year,
including during spring conditions when the caribou are
heading north. It would be beneficial to study the wind and
snow accumulation along the pathways to determine if the
conditions are safe for caribou or other wildlife passage in all
seasons. If this is done before the pile is completely finished,
the Panel feels that Diavik should be able to fix any grading
or sloping issues that communities may identify.

Stewardship
Intergenerational
Seasonality
Safety

Diavik appreciates this suggestion and hopes that the TK
Panel incorporates this monitoring into a site-specific,
Traditional Knowledge wildlife monitoring program for the
Diavik mine.

Support the process for the Panel to
develop a TK Monitoring Program for the
mine site.

9.4

Focus on Caribou, TK Panel Session
#9, 13-16 May 2016

Ensure a gradual slope on the top of the NCRP so
that there is a slight dome down the centre.

Panel members wanted to ensure that any water or snow
that may fall or collect on the top of the pile would naturally
drain off of the pile. This would minimize the amount of
water that could seep into the pile. The Panel considers this
another way to make sure that there is long-term protection
for the land and water. Once there are no more people at
the site, the water and snow must be able to drain safely off
the pile.

Stewardship
Intergenerational
Seasonality
Safety

Diavik appreciates this suggestion. The Final Closure Plan
and design for the North Country Rock Pile includes this
feature.

COMPLETE

CONTEXT

TK VALUE/ CONCEPT

DDMI TK Panel Recommendations and Response Tracking - North Country Rock Pile (NCRP)
NUMBER

REFERENCE

10.1

Watching/Monitoring and the WRSA- Avoid disturbing new areas (e.g. tundra) with A21
SCRP, Session #10, 14-18 September material at the SCRP as much as possible. The
2017
proposed SCRP area is part of a major caribou
migration and feeding corridor and should not be
disturbed.

The TK Panel recognizes the importance of the SCRP area to Stewardship
caribou and would prefer that this area not be developed.
Safety
However, recognizing that the SCRP location has already
been approved and established, they are interested in
minimizing the size (footprint and height) of the SCRP.

Diavik shares the opinion of the Panel and prefers to utilize COMPLETE
A21 material for other purposes (i.e. NCRP closure cover),
thereby reducing the overall size of the SCRP. Diavik has now
obtained regulatory and financial approvals to proceed with
constructing the NCRP cover. This will begin in spring 2018,
and A21 rock and till will be used for the cover. Other
opportunities for the use of A21 materials for closure will
continue to be evaluated as the CRP progresses.

10.2

Watching/Monitoring and the WRSA- If this area must to be used, minimize the size (i.e.
SCRP, Session #10, 14-18 September volume/amount) and height of the SCRP and slope
2017
all sides like an esker so that animals can easily
walk over it. We recommend the slope should be
at 3:1.

The TK Panel has evaluated the covered test pile and
observed the re-sloping efforts undertaken on the NCRP.
The 3:1 slope on these structures has been supported for
the safe movement of wildlife and the Panel is interested in
applying that same design to the SCRP at closure.

Stewardship
Safety

While the SCRP is being constructed, side slopes will be at
the angle of repose. As noted above, Diavik's preference is
to minimize the size of the pile, however current closure
plans do not provide for re-sloping the entire pile, as no
closure cover is necessary for the SCRP. A wildlife pathway
has been planned, and that would be re-sloped (3:1) and
smoothed to facilitate safe movement across the pile.

N/A

10.3

Watching/Monitoring and the WRSA- If the SCRP is large, designated pathways become
SCRP, Session #10, 14-18 September more important and must follow caribou routes
2017
known through TK.

Recognizing that there is a possibility that the SCRP could
include all the rock from A21 (i.e., if the NCRP cover is not
approved) and that the sides of the SCRP may not be resloped, the Panel notes that designated wildlife pathways
would be very important, and that they must be safe and
utilize known caribou routes across the pile.

Stewardship
Safety

Diavik has currently planned for pathways over and across
the SCRP at closure. We will work with the TK Panel and/or
other community contacts as required to finalize their
location prior to closure.

Work with the TK Panel and communities
to confirm the recommended route for a
wildlife pathway on the SCRP at closure.

10.4

Watching/Monitoring and the WRSA- We recommend that rock from A21 that could go
SCRP, Session #10, 14-18 September to SCRP be used to cover the NCRP.
2017

The Panel applies their traditional approach of respecting
Stewardship
everything nature provides to mine closure planning. The
Traditional Laws
'waste' rock supplied by mining activities in A21 should be
used wherever possible, rather than simply being discarded
into a pile on the tundra.

10.5

Watching/Monitoring and the WRSA- Drain the pond that would be covered by the SCRP The Panel understands that the pond under the proposed Stewardship
SCRP, Session #10, 14-18 September before using the proposed area.
SCRP is non-fish bearing and prefers to have this drained
2017
prior to filling it with rock. There were two reasons for this:
one was to prevent that water flowing over the tundra to Lac
de Gras and the second was to allow more room for rock to
fill the area, because it would be covered anyway.

Diavik notes that this was not originally planned for the pond COMPLETE
identified. This was a very helpful observation and
recommendation that was completed during the fall of 2017.

10.6

Watching/Monitoring and the WRSA- Have all SCRP water tested (both science and TK)
SCRP, Session #10, 14-18 September before releasing into Lac De Gras.
2017

Diavik continues to work with the TK Panel to identify more
specific locations for closure and post-closure monitoring
and we agree that the drainage channel from the SCRP is
important to sample. DDMI plans to establish a monitoring
station in this location.

Plan for a water quality monitoring
station for SCRP runoff at closure.

10.7

Watching/Monitoring and the WRSA- Use natural filtration methods in areas where
SCRP, Session #10, 14-18 September water will run off the SCRP on site.
2017

There are no plans for infrastructure in the area
downstream of the SCRP where drainage water would flow
at closure. As such, the water will flow over native tundra
allowing natural filtration to occur before reaching Lac de
Gras. While it is not a particularly long drainage path, it will
exist.
Diavik has now obtained the necessary approvals to be able
to use A21 rock to cover the NCRP. We are also evaluating
other options for using A21 rock for reclamation material as
closure planning for the site continues. This would help to
reduce the overall size of the SCRP. Diavik is planning for a
wildlife pathway across the SCRP, with reduced slope angles
that we anticipate to be at 3:1. However, the remainder of
the pile is not currently planned to be re-sloped. The reason
for this is that there is no need for a cover on the SCRP as it
contains no T3 rock.

Continue to identify areas where runoff
water from the mine can travel across
the tundra at closure, prior to entering
Lac de Gras.

10.8

RECOMMENDATION

CONTEXT

TK VALUE/ CONCEPT

As noted in past TK Panel sessions, Panel members see value Stewardship
in both scientific and TK monitoring of water on East Island Safety
at closure. Water that would flow from the mine area to Lac
de Gras should be tested at closure, similar to what is done
during operations.

As noted in past TK Panel sessions, nature has the ability to
heal and natural filtration to treat runoff water (e.g. rain,
snow melt) at closure is encouraged. Runoff water from the
site should be routed to travel across the tundra and
naturally undergo some filtration before entering Lac de
Gras.
Watching/Monitoring and the WRSA- Diavik must plan for the same values, principles
The TK Panel has evaluated the covered test pile and
SCRP, Session #10, 14-18 September and goals held by the TK Panel for the NCRP, to the observed the re-sloping efforts undertaken on the NCRP.
2017
SCRP (e.g. maintain low height, 3:1 slope for
The 3:1 slope on these structures has been supported for
caribou).
the safe movement of wildlife and the Panel is interested in
applying that same design to the SCRP at closure.

Stewardship
Traditional Laws
Natural Condition
Nature is self-healing

Stewardship
Safety

DDMI RESPONSE

DDMI ACTION ITEMS

Diavik is in agreement with the TK Panel and was awaiting
COMPLETE
approval on the NCRP cover from the WLWB at the time of
Session 10. DDMI has since received the necessary approvals
for the cover and plans to begin progressive reclamation of
the NCRP, that includes using rock from A21 that would
otherwise go to the SCRP, in the spring of 2018.

Work with the TK Panel and communities
to confirm the recommended route and
design for a wildlife pathway on the SCRP
at closure.

DDMI TK Panel Recommendations and Response Tracking - Processed Kimberlite Containment (PKC) Area
NUMBER
REFERENCE
RECOMMENDATION
CONTEXT
Assigned by
Be as specific as you think is
Recommendations should be as specific as
Context should contain all the information needed
possible and explain an action that you
DDMI unless appropriate; for example a section or
to understand the rationale for the accompanying
believe is necessary; supporting information
otherwise
page of the document, a
recommendation.
indicated in
recommendation #, general comment, or rationale should be explained in the
"context" column.
report
etc.
6.1
Processed Kimberlite Containment
Cover PKC area with a combination of natural Concern was expressed that the dark colour of both
Interim Report, 24-28 October 2013, pg. sand and soil to ensure that the PKC is not over- the coarse PK and the liner would attract more sun
heating the area (and melting permafrost) and (heat) that would result in permafrost melt. There
5
to support natural re-vegetation
was also a desire to see the area revegetated as
Panel members expect that caribou and other
wildlife will attempt to access the area after closure.

TK VALUE/CONCEPT
Distinct values/concepts
that are contained in
Traditional Knowledge and
can help to guide decision
process
Stewardship
Respect

DDMI RESPONSE
Responses should be as specific as possible, relating
the issues raised in the "recommendation".

DDMI ACTION ITEMS
Actions should be as specific as possible,
relating the issues raised in the
"recommendation"; where possible, a
timeframe may be included.

The revised closure plan discussed in the October
Determine relative importance of overall
2013 TK Panel session was approved by the WLWB in function compared to specific material use
May 2014. The current plan includes a rock cover
with communities.
that would be lighter in colour and serve the same
purpose as the sand and soil cover proposed by the
TK/IQ Panel. The rock cover required to contain the
Processed Kimberlite and protect it against wind &
water could limit opportunities for revegetation.

6.2

Processed Kimberlite Containment
If there were eskers within the PKC area,
A key goal expressed by the TK Panel was to return
Interim Report, 24-28 October 2013, pg. reclaim these to their original state or as close the landscape to a more natural state.
5
as possible

Natural condition

Need to consider technical requirements that would
provide stability of the dam structure after closure.
This is likely to limit the ability to re-design the PKC
area with features such as an esker.

N/A

6.3

Processed Kimberlite Containment
Re-vegetate the PKC area according to baseline A key goal expressed by the TK Panel was to return
Interim Report, 24-28 October 2013, pg. traditional knowledge and science
the landscape to a more natural state. Panel
5
members thought that vegetation may help to
stabilize the ground.

Natural condition
Nature is self-healing

The current closure plan does not include
revegetation of the PKC area. It is unlikely that
vegetation would help to stabilize the ground in this
area given the substrate, cover materials and
permafrost development, and also in consideration of
the limited root systems of sub-arctic plants. Lichen
development on rock/ boulders may develop over
time.

In consultation with communities, conduct
further research and advance the plan for
the PKC closure concept approved by the
WLWB in May 2014.

6.4

Processed Kimberlite Containment
Create wildlife habitat and stabilize ground
Interim Report, 24-28 October 2013, pg. with transplanted willow
5

TK/IQ Panel members first leaned toward deterring Natural condition
animals from using this area after closure, but the
Panel came to realize through their discussions that
caribou and other wildlife will attempt to access the
area after closure. For this reason, the vision of the
Panel for this area shifted to recreating habitat
similar to what was present before the mine was
constructed. A key concern that Diavik noted was
the instability of the fine PK 'flatlands' or 'beaches'
that are contained inside the PKC dam.

The current closure plan does not include
revegetation of the PKC area. It is unlikely that
vegetation would help to stabilize the ground in this
area. Diavik would need to explore possible options
and their associated risks if revegetation of the PKC
was to be considered.

In consultation with communities, conduct
further research and advance the plan for
the PKC closure concept approved by the
WLWB in May 2014.

6.5

Processed Kimberlite Containment
Create marshy areas with moss, lichen and
Interim Report, 24-28 October 2013, pg. berries
5

This type of vegetation would provide a food source
and safe travelways for animals. It would also
resemble what the area looked like before the mine
was built.

The main focus in closing the PKC is to direct PKC
N/A
seepage and/or runoff water to marshy areas on the
tundra that have moss cover and allow for natural
filtration. It is currently preferred to keep the
flatland area within the PKC dams dry and sloped
toward a planned pond. This would help to stabilize
the PK underneath the cover material.

Natural condition

DDMI TK Panel Recommendations and Response Tracking - Processed Kimberlite Containment (PKC) Area
NUMBER
REFERENCE
RECOMMENDATION
CONTEXT
TK VALUE/CONCEPT
6.6
Processed Kimberlite Containment
Removal of the slime from the mine site upon Traditional laws and stewardship of the land imply
Stewardship
Interim Report, 24-28 October 2013, pg. closure.
that you do not leave human-made materials behind
5
as it is harmful to water, air or animals. The removal
of slime provides a level of comfort and certainty to
northern communities that is not otherwise
available. This preference is based on the
acknowledged problems created by leaving the
slurry/slime onsite, in particular safety concerns for
people and wildlife and the uncertainties associated
with impacts from environmental change (e.g., a rise
in temperature and associated drought, permafrost
melting, earthquakes) long into the future. Further,
it provides an opportunity to return the landscape to
a more natural state which is a key goal expressed by
the TK Panel throughout sessions to date.

Upon discussion, Panel members stated that should Stewardship
the slimes prove to be non-toxic, they would be more
willing to assess on-site containment options for this
material. TK holders need to see for themselves that
something is not harmful to the environment.
Participants would want to be confident in the
results of the scientific testing.

DDMI RESPONSE
DDMI ACTION ITEMS
Diavik understands the motivation to remove the
Diavik plans to begin a toxicological study
slimes from site. However, should the material prove on PK material in 2015.
to be non-toxic to people and wildlife, Diavik plans to
leave the slimes on site. Should the material be used
or accessible to wildlife (directly or indirectly) at
closure, it would be beneficial to conduct a
toxicological study on the material.

6.7

Processed Kimberlite Containment
Removing the slime offsite remains the
Interim Report, 24-28 October 2013, pg. preferred option until Diavik can demonstrate
5
through chemical and toxicological analysis
that the slime is not harmful to the
environment (i.e. plants, wildlife, fish, and
humans).

6.8

Processed Kimberlite Containment
Return the lake and shoreline to their natural This approach would create safe access for wildlife,
Interim Report, 24-28 October 2013, pg. states, as much as possible (e.g. gradual slope) as it is assumed that wildlife will try to use this area
after closure.
6

Safety
Respect

6.9

Processed Kimberlite Containment
Ensure that the shoreline (of the PKC lake) is
Interim Report, 24-28 October 2013, pg. stable and that rocks are of the correct size to
6
be safe for wildlife, especially caribou.

This approach would create safe access for wildlife,
as it is assumed that wildlife will try to use this area
after closure.

Safety

6.10

Processed Kimberlite Containment
Line the lake bottom with granite, gravel and
Interim Report, 24-28 October 2013, pg. rocks and other natural materials that were
6
there before

Create a more natural and stable lake bottom that
would be safe for caribou use during the warm
months.

Natural condition

6.11

Processed Kimberlite Containment
Re-vegetate the lake with water plants of this
Interim Report, 24-28 October 2013, pg. area
6

Such plants contribute to biodiversity as they are a
Natural condition
food source for other fish and animals. Plants feed
fish but may also clean the water that wildlife may to
drink and birds are likely to land on.

Current closure plans do not include revegetating
N/A
lakes with water plants. Because the water pond
within the PKC would not be stocked with fish (see
below), efforts would also not be made to revegetate
lakes with water plants. DDMI prefers to construct
this lake in a manner that would not attract wildlife
or promote its use.

6.12

Processed Kimberlite Containment
Re-stock lake with fish and bugs
Interim Report, 24-28 October 2013, pg.
6

The desire of Panel members is to recreate pre-mine Natural condition
conditions. The limitations of water movement after
closure were discussed in relation to elevation
changes in this area; historic water flow patterns
between Lac de Gras and the PKC area that would be
necessary to support fish and bug life would be
incredibly difficult to achieve.

Current closure plans do not include re-stocking fish N/A
and bugs in East Island lakes, and this includes the
lake within the PKC area. Water flow patterns that
would be similar to historic conditions and possibly
allow for fish and bug life in the PKC pond are not
planned for this area. As discussed, elevation
changes from mine development would prevent this
from occurring.

6.13

Processed Kimberlite Containment
Recreate small ponds along the drainage route There is a strong belief expressed by the Panel that
Interim Report, 24-28 October 2013, pg. to encourage settling and healing of the water nature heals itself and that it can be disrespetful to
6
and fish habitat
interfere with nature, but that humans can help to
create the conditions to support healing.
Encouraging longer drainage paths that utilize small
ponds increases the chance of having cleaner water
when it reaches Lac de Gras.

Nature is self-healing

Should the material prove to be non-toxic to people
and wildlife, Diavik plans to leave the slimes on site
and determine the preferred method for
containment that allows for safe use or passage of
wildlife in the PKC area.

Diavik plans to begin a toxicological study
on PK material in 2015.

It is likely that the shoreline of any reclaimed pond
will differ from a natural pond, but it may be possible
to recreate some elements of interest to
communities.
Another closure goal for Diavik is to have land areas
that are physically stable and safe for people, wildlife
and aquatic life.

DDMI conducted a literature review to
identify examples of re-vegetation efforts
undertaken in northern climates.
Completed in October 2014.
In consultation with communities, conduct
further research and advance the plan for
the PKC closure concept approved by the
WLWB in May 2014.

One of Diavik's closure goals is to create a final
landscape guided by pre-development conditions &
TK. Consideration of materials available and suitable
for use are evaluated as part of the closure planning
process.

In consultation with communities, conduct
further research and advance the plan for
the PKC closure concept approved by the
WLWB in May 2014.

Diavik agrees with this recommendation and the
proposed drainage path for a pond within the PKC
area flows across the tundra, and passes through 3
small ponds along the way.

In consultation with communities, conduct
further research and advance the plan for
the PKC closure concept approved by the
WLWB in May 2014.

DDMI TK Panel Recommendations and Response Tracking - Processed Kimberlite Containment (PKC) Area
NUMBER
REFERENCE
RECOMMENDATION
CONTEXT
TK VALUE/CONCEPT
6.14
Processed Kimberlite Containment
Support the drainage streams to encourage
The desire of Panel members is to recreate pre-mine Natural condition
Interim Report, 24-28 October 2013, pg. fish to migrate from Lac de Gras to the
conditions. The limitations of water movement after
reclaimed lake
6
closure were discussed in relation to elevation
changes in this area; historic water flow patterns
between Lac de Gras and the PKC area that would be
necessary to support fish and bug life would be
incredibly difficult to achieve.

DDMI RESPONSE
DDMI ACTION ITEMS
The footprint of the PKC extends close to the
N/A
shoreline of Lac de Gras which could make it very
difficult to reduce the slope of the dam in some key
areas. The elevation difference for the PKC area at
closure will be significant when compared with the
original lake in that area, making it very difficult to reestablish baseline conditions. Technical
considerations also need to be taken into account;
the dam walls still need to contain PK material that
would remain after closure.

6.15

Processed Kimberlite Containment
Make the closure lake as similar to the original The desire of Panel members is to recreate pre-mine Natural condition
Interim Report, 24-28 October 2013, pg. lake, as much as possible
conditions and plan for safe usage of the area by
wildlife.
6

Material availability will be limited and Diavik prefers
to use material available at the site, without
disturbing new areas. It is likely that the shoreline of
any reclaimed pond will differ from a natural pond,
but it may be possible to identify and recreate some
elements of interest to communities.

In consultation with communities, conduct
further research and advance the plan for
the PKC closure concept approved by the
WLWB in May 2014.

6.16

Processed Kimberlite Containment
Provide sufficient travel-ways for caribou and
Interim Report, 24-28 October 2013, pg. muskox over the dam through re-sloping and
6
topping with smaller material

Safety
Respect
Stewardship

The current closure plan does not include re-shaping
of the PKC dams. Any proposed changes would need
to be evaluated for possible risks and discussed with
communities. The footprint of the PKC extends close
to the shoreline of Lac de Gras which could make it
very difficult to reduce the slope of the dam in some
key areas. Technical considerations also need to be
taken into account; the dam walls still need to safely
contain PK material that would remain after closure.

In consultation with communities, conduct
further research and advance the plan for
the PKC closure concept approved by the
WLWB in May 2014.

6.17

Processed Kimberlite Containment
Recognizing that caribou may return, provide
Interim Report, 24-28 October 2013, pg. areas of soft materials that are good for
caribou feet so that they may pass over the
6
reclaimed site

Safety
Respect
Stewardship

The current closure plan does not include cover
materials that would provide access over the PKC
dams. Any proposed changes would need to be
evaluated for possible risks and discussed with
communities.
This would be achieved with the current closure plan.

In consultation with communities, conduct
further research and advance the plan for
the PKC closure concept approved by the
WLWB in May 2014.

6.18

This approach would create safe access for wildlife,
as it is assumed that wildlife will try to use this area
after closure.

TK holders care about the comfort of animals and
want to avoid creating stress for them. This
approach would create safe access for wildlife, as it is
assumed that wildlife will try to use this area after
closure.
Processed Kimberlite Containment
Leave some areas steep to encourage snow
This approach would create safe access for wildlife,
Interim Report, 24-28 October 2013, pg. accumulation for wolverine and other denning as it is assumed that wildlife will try to use this area
6
wildlife (e.g. wolf, bear, fox, ground squirrel,
after closure.
etc.)

Safety
Respect
Stewardship

N/A

6.19

Processed Kimberlite Containment
Open up sections of the dam to recreate
Interim Report, 24-28 October 2013, pg. natural water flow
6

The desire of Panel members is to recreate pre-mine Natural condition
conditions. The limitations of water movement after
closure were discussed in relation to elevation
changes in this area; historic water flow patterns
between Lac de Gras and the PKC area would be
incredibly difficult to achieve.

The footprint of the PKC extends close to the
N/A
shoreline of Lac de Gras which would result in a very
short pathway for water to travel and heal before
entering Lac de Gras. This conflicts with previous
guidance to route water overland for as long as
possible, and DDMI's preference is the latter.
Technical considerations also need to be taken into
account; the dam walls still need to safely contain PK
material that would remain after closure.

6.20

Processed Kimberlite Containment
The TK Panel requests that DDMI starts to
Interim Report, 24-28 October 2013, pg. remove any new slime from site, effective
6
immediately

The Panel felt it important to stop adding to the
volume of slimes that has already accumulated on
site.

Stewardship

DDMi is unable to immediately start removing slimes N/A
from site, as there is no alternative storage options
available or permitted, nor is there an acceptable
method of transport available.

6.21

Processed Kimberlite Containment
The TK Panel requests that DDMI provide an
Interim Report, 24-28 October 2013, pg. overview of the sixteen closure options that
6
have been considered and the preferred five
options identified (including costs). Further,
the TK Panel requests that DDMI provide an
overview and cost estimate to remove the
slime from the mine site.

The options, reasons and costs were important for
the TK/IQ Panel to understand in consideration of
their own assessment.

Reciprocity

The options were reviewed with Panel members,
though cost information was not available at the
time the information was presented.

Diavik provided the Panel with the
additional information requested.

DDMI TK Panel Recommendations and Response Tracking - Processed Kimberlite Containment (PKC) Area
NUMBER
REFERENCE
RECOMMENDATION
CONTEXT
6.22
Processed Kimberlite Containment
The TK Panel recommends that DDMI explore The assumption here is that costs will be reduced by
Interim Report, 24-28 October 2013, pg. ways of treating and removing slurry/slime
working together.
with other diamond mines in the area to make
6
it feasible

TK VALUE/CONCEPT
Stewardship

DDMI RESPONSE
Should such measures be necessary in the future,
DDMI would be willing to explore such options in
cooperation with other mines.

DDMI ACTION ITEMS
N/A

7.7

Re-vegetation Report, TK Panel Session
#7, 14-18 August 2014

Create barriers and other means between the Diavik provided feedback to the Panel at the start of Stewardship
rock pile and PKC to discourage animals from Session 7 that a number of their recommendations
going into the PKC area
from Session 6 (PKC) would not be possible, so Panel
members had to re-evaluate their preferred approach
to managing this area after closure. Participants
realized that more discussion is required to develop
alternate recommendations for the PKC. However,
Panel members also noted that it is important to
consider having a barrier between the rock pile and
PKC that would prevent or deter animals from going
into the PKC area. Keeping a steep slope on the side
of the rock pile that is beside the PKC was
recommended by the Panel.

The Panel's preferrance for design that prevents or
DDMI to consider design features that
support this recommendation during the
deters caribou from travelling from the (north
next major update to the ICRP (2016).
country) rock pile to the PKC is supported. The
design approach to achieve this will need to be
considered, as maximum slopes required for cover
placement may not be sufficient in themselves to act
as a barrier to movement.

8.11

Reefs & Monitoring Water Report, TK
Panel Session #8, 2-4 December 2015

Monitor and filter two streams from the east
and west sides of the PKC by Mother Nature
through mosses, bogs; moss should be placed
throughout the channel. In the short term,
install an industrial filtering system. Monitor
this water quality.

Another key concern for communities is the water
Stewardship
quality of the PKC. Natural methods to filter water Nature is self healing
(e.g. moss) and planning for water to follow a long
Natural condition
pathway to Lac de Gras are the Panel members
preferred, long-term water treatment approaches.
Recognizing that the development of moss may take
time, it would be prudent to consider using an
industrial filtering system to treat water flowing from
the PKC once the mine closes and until such time as a
natural filtering system has established. Water
flowing from the PKC should be monitored
scientifically for water quality.

Diavik currently monitors water quality in the PKC
and this practice would be incorporated into a postclosure monitoring program. Routing options for
water leaving the PKC after closure will be assessed,
and DDMI agrees with the Panel that the distance it
flows before entering Lac de Gras will be an
important consideration. However, options may be
limited in some areas, particularly on the west side.
Should site-specific treatment of PKC water be
required, relevant options (both industrial and
natural) to achieve the required performance would
be evaluated.

9.8

Focus on Caribou, TK Panel Session #9,
13-16 May 2016

Place a circle of boulders around the PKC pond,
in an area that is stable enough to support the
weight and where they won’t sink into the
slimes, and around the shore of the North Inlet
(refer to map).

Panel members prefer to find a way to deter caribou
and other wildlife from accessing the PKC pond after
closure. Panel members would prefer that the PKC
pond not become a drinking water source for
animals. Additionally, there is a risk of animals
becoming trapped in the water, or stuck in the
unstable slimes material at the edge of the pond.
Man-made fences can sometimes injure wildlife or be
used in predation, and require maintenance, so the
preference is to use a natural way of deterring
animals from accessing the pond.

Diavik is still evaluating options for closing the PKC
Update the TK Panel once Diavik has
area. The current plan includes a pond in the centre advanced closure research and evaluated
of the PKC post-closure, but other options that could additional closure options for the PKC area.
omit the need for a pond are being assessed in
accordance with the recommendations recieved from
past TK Panel sessions. The TK Panel's
recommendation for the use of boulders around the
pond has been noted for consideration, should the
preferred closure plan result in the need for a pond in
the PKC. Diavik is committed to arranging a future TK
Panel session to re-visit the PKC closure plans, once
further information on closure options have been
further evaluated.

Stewardship
Natural condition
Respect
Safety

Outline post-closure monitoring plans for
the mine site, including those specific to the
PKC, and communicate the location and
distance of drainage channels from the PKC.
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8.9 Reefs & Monitoring Water Report, TK Do not breach dikes until the TK Panel is
Panel Session #8, 2-4 December 2015 satisfied with the water quality through visual
inspection and reviewing results from scientific
analysis.

CONTEXT
Context should contain all the information needed to
understand the rationale for the accompanying
recommendation.

TK VALUE/CONCEPT
Distinct values/concepts that are
contained in Traditional Knowledge
and can help to guide decision
process

DDMI RESPONSE
Responses should be as specific as
possible, relating the issues raised in the
"recommendation".

Panel members have repeatedly expressed the
importance of 'seeing with their own eyes'. It is
important to continue to involve Panel members in key
decisions during the closure phase of the mine. One of
the most important phases to supporting this process
will be prior to breaching the dikes. If Panel members
are satisfied with what they see and learn, they can
support reconnecting the dike areas to Lac de Gras.

Stewardship
Experiential learning
Consensus
Respect

Continued engagement of the TK Panel
through site visits during closure is
Diavik's preferred approach to sharing
plans and progress, and continuing to
build the Panel's knowledge and
expertise of closure activities.

DDMI ACTION ITEMS
Actions should be as specific as
possible, relating the issues raised in
the "recommendation"; where
possible, a timeframe may be
included.
Continue to engage the TK Panel
through closure.

8.20 Reefs & Monitoring Water Report, TK
Panel Session #8, 2-4 December 2015

Leave the land between the pits and the dikes
as it is for natural regrowth when flooding.

Much of the natural lake beds that are exposed inside
Nature is self-healing
the dike have been undisturbed for many years and
Natural condition
have had substantial growth of terrestrial (land) plants.
Panel members felt that these plants should be left in
place. While they will likely die once they are under
water, they will help to establish other water plants and
provide food for bugs that live in the water.

The plant growth that has occurred in
these areas is something that was not
anticipated during the environmental
assessment. Diavik is in agreement with
the Panel on their recommended
approach, but recognizes that other
stakeholders, such as DFO, will be
interested in considering the best option
for these areas at closure.

8.21 Reefs & Monitoring Water Report, TK
Panel Session #8, 2-4 December 2015

Leave dikes as they are (i.e. do not modify the
slope or current construction).

Panel members had much discussion over the dikes. In Stewardship
the end, many felt that the dikes will act as islands and Social
offer protection from wind and waves inside (good for
small and resting fish). The outside of the dikes would
be perfect for bigger fish and other fish to swim along,
and many Panel members stated that this is where they
would set nets.

This recommendation aligns with Diavik's N/A
current closure plans. The only changes
to the dikes would be the areas that are
breached to reconnect the pits back to
Lac de Gras.

8.22 Reefs & Monitoring Water Report, TK
Panel Session #8, 2-4 December 2015

Vary depths of built reefs.

8.23 Reefs & Monitoring Water Report, TK
Panel Session #8, 2-4 December 2015

Keeping some parts of the reef deeper and some
shallow allows for current to run through the area.
Keeping the reefs under water will allow the water to
freeze and the ice to grow really thick for safe travel.
Building islands that extend out of the water was
considered by the Panel at one point, but they
ultimately preferred keeping the reefs under water,
given that the dikes will become islands once they are
breached.
Don’t build, or minimize building reefs on
Similar to the feedback received during the revegetation
previous lake bottom areas inside the dike area session (#7), Panel members were interested in
(i.e. protect undisturbed and naturally
preserving areas inside the dike that had not been
vegetated areas).
disturbed by mining activities. Reef construction should
be focussed on areas within the dike where disturbance
has already occurred.

Engage stakeholders to determine
the preferred approach for
revegetated areas inside the dikes
prior to filling the open pits with
water.

Stewardship
Social

This recommendation aligns with Diavik's N/A
current closure plans.

Stewardship
Natural condition
Nature is self healing

This recommendation aligns with Diavik's N/A
current closure plans.

DDMI TK Panel Recommendations and Response Tracking - Open Pits
NUMBER
REFERENCE
RECOMMENDATION
CONTEXT
8.24 Reefs & Monitoring Water Report, TK Ensure good fish habitat for rearing, feeding and A combination of sand and gravel are the preferred
Panel Session #8, 2-4 December 2015 resting on reefs inside dike.
materials to use for building reefs and new areas of lake
bed, as this is what was there in the beginning (i.e.
before mining). Fish that are just born like shallow areas
with gravel and a bit of sand or till (original lake bottom
sediments). Little fish don't like too much sand, though,
and minnows will often die in these types of areas.
There was alot of debate about what type of habitat to
develop inside the dikes, but Panel members ultimately
felt that there was enough good spawning habitat
elsewhere in Lac de Gras, so the focus for this area
should be shelter for feeding and resting.

TK VALUE/CONCEPT
Recording knowledge
Stewardship
Natural condition
Experiential learning

DDMI RESPONSE
DDMI ACTION ITEMS
This recommendation aligns with Diavik's N/A
current closure plans.

Recording knowledge
Stewardship
Natural condition
Experiential learning

Diavik is interested in this idea and plans Evaluate feasibility of aiding benthic
to explore the feasibility of incorporating invertebrate colonization.
this method into closure plans.??

8.25 Reefs & Monitoring Water Report, TK
Panel Session #8, 2-4 December 2015

Stock water in open pits with bugs to improve
water quality.

Many Panel members identified that bugs in the water
and on the lake bottom are beneficial to fish and the
environment. Their continued presence is also an
indicator of good water quality. Adding bugs to areas
that were previously disturbed could help to reclaim
those areas.

8.26 Reefs & Monitoring Water Report, TK
Panel Session #8, 2-4 December 2015

Provide opportunity for the TK Panel to view
the present shoreline when snow-free to
consider further recommendations (in spring).

Panel members have repeatedly expressed the
Stewardship
importance of 'seeing with their own eyes'. This Panel Experiential learning
session was held in December in Yellowknife, so many
members were basing their discussions on memory and
hadn't closely looked at the shoreline areas of the pits
in the past. In order to confirm their preferences, Panel
members would like to visit the shoreline areas within
the dike when there is no snow on the ground.

A visit to these areas is planned for May
2016, during TK Panel Session 9.

Plan to visit the pit shorelines
during the May 2016 TK Panel
meeting at the Diavik site.

8.27 Reefs & Monitoring Water Report, TK
Panel Session #8, 2-4 December 2015

Break-up the 1 km cliff on pit A418 with slopes
(to make it safe for caribou).

There was a concern that a cliff feature at the edge of a Stewardship
lake could result in caribou or other animals being
Experiential learning
injured or killed, especially if it was used by predators as Sharing knowledge
a hunting technique. Additionally, the length of the
existing cliff would mean that caribou would have to
swim up to 1 km to get out of the water. As such, it was
felt that adding slopes at regular intervals would be
helpful for animals to get in/out of the water safely.

Diavik plans to accommodate this
request when finalizing closure designs
for the A418 pit. A visit to this area is
planned for May 2016, during TK Panel
Session 9, and it would be helpful to have
the TK Panel confirm that this
recommendation still holds after seeing
the area with their own eyes.

Plan to visit the pit shorelines
during the May 2016 TK Panel
meeting at the Diavik site and
determine if the TK Panel
reconfirms this recommendation.

8.28 Reefs & Monitoring Water Report, TK
Panel Session #8, 2-4 December 2015

Leave current roads into the pits (e.g. A154).

Panel members found it acceptable to leave the ramps Stewardship
(that are currently used for vehicles to enter the pits) in
place at closure,as they could provide safe access for
wildlife into and out of the lake.

This recommendation aligns with Diavik's N/A
current closure plans.

DDMI TK Panel Recommendations and Response Tracking - Open Pits
NUMBER
REFERENCE
RECOMMENDATION
9.25 Focus on Caribou, TK Panel Session #9, Given that the pits are going to be refilled with
water, that Diavik is
13-16 May 2016
considering putting processed kimberlite and
‘slimes’ into the pits and
underground shafts and concerns about
tremors and seismic activity, the TK Panel
requests a tour of the pits and underground
shafts to see the ‘receiving environment’ with
their own eyes.

CONTEXT
As with many other aspects of the site, TK Panel
members find it helpful to see things with their own
eyes in order to better understand an area and the
related closure considerations for that area.

TK VALUE/CONCEPT
Experiential Learning
Stewardship

DDMI RESPONSE
DDMI understands the Panel's interest in
viewing the open pits and underground
to better understand the closure
objectives for this area. A visit
underground is very time consuming with
many safety considerations and special
equipment; not all Panel members may
be comfortable going underground.
DDMI suggests that a future TK Panel
session focus on the option to store PK
underground and that a tour of the open
pit and underground areas would be
arranged for those who wish to view
them, in conjunction with that session.

DDMI ACTION ITEMS
DDMI to arrange for an open pit and
underground tour, for those Panel
members that wish to visit these
areas, during a future Panel session.

DDMI TK Panel Recommendations and Response Tracking - North Inlet
NUMBER

REFERENCE

RECOMMENDATION

Assigned by
DDMI unless
otherwise
indicated in
report

Be as specific as you think is
appropriate; for example a section
or page of the document, a
recommendation #, general
comment, etc.

Recommendations should be as specific as
Context should contain all the information needed to
possible and explain an action that you believe is
understand the rationale for the accompanying
necessary; supporting information or rationale
recommendation.
should be explained in the "context" column.

7.14

Re-vegetation Report, TK Panel
Session #7, 14-18 August 2014

Relating to re-vegetation, the North Inlet
requires further discussion in terms of it being a
no go zone, replanting zone or encouraging
zone for wildlife.

The men and women had separate break out sessions to Stewardship
develop their ideas on how best to manage various areas Reciprocity
of the mine after closure. Many of their ideas were
similar, but the suggestions for the North Inlet differed
greatly. Panel members recognized that more
information is needed from Diavik relating to the water
quality and closure plan for the North Inlet pond, before
a decision can be made on vegetation and wildlife
access.

Diavik is grateful for the maps developed at
this session and views these as a useful tool
for discussions with community members,
community organizations, regulators and the
TK Panel. Further information relating to the
North Inlet water quality and closure plan will
be planned for a future TK Panel session.

9.24

Focus on Caribou, TK Panel
Session #9, 13-16 May 2016

Do not reconnect the North Inlet, open pits and
PKC area with the lake/land; keep dams and
dikes intact unless the water and sediments in
those areas is proven to be clean and the same
as Lac de Gras.

The Panel members would prefer that areas with the
Stewardship
potential for contaminating Lac de Gras waters or fish
Safety
(e.g. North Inlet) remain separate from the rest of the
Natural condition
lake. Similarly, the dam around the PKC should remain in
tact unless the area would not pose a risk of
contaminating the land or animals surrounding it. In
order for the Panel to recommend or support plans to
reconnect these areas back to Lac de Gras or East Island,
Diavik would need to prove that the water, lake bottom
and closure surface is clean and safe.

Diavik understands the Panel's concerns.
Update the TK Panel as more information
Currently-approved closure plans would see on these areas becomes available and a
preferred closure plan is identified.
the open pit/ underground areas and the
North Inlet reconnected to Lac de Gras.
Diavik has conducted several studies to
determine if there are risks (potential for
contamination) to the environment, should
they be reconnected to LDG. Current plans
also provide for multiple years of monitoring
prior to possibly reconnecting these areas.
Closure plans for the PKC include breaches in
the dam in certain areas. It is Diavik's
preference from a liability perspective to not
retain regulated containment structures on
the site.

CONTEXT

TK VALUE/ CONCEPT

DDMI RESPONSE

Distinct values/concepts that
Responses should be as specific as possible,
are contained in Traditional
relating the issues raised in the
Knowledge and can help to
"recommendation".
guide decision process

DDMI ACTION ITEMS
Actions should be as specific as possible,
relating the issues raised in the
"recommendation"; where possible, a
timeframe may be included.
DDMI to use these maps as a basis for
community engagement in relation to revegetation and wildlife use around the
mine site at closure.
DDMI to plan a TK Panel session for the
North Inlet once all relevant information
is available.

DDMI TK Panel Recommendations and Response Tracking - Water and Fish
REFERENCE
RECOMMENDATION
NUMBER
Assigned by
Be as specific as you think is
Recommendations should be as specific as
DDMI unless appropriate; for example a section or possible and explain an action that you believe
otherwise
page of the document, a
is necessary; supporting information or
indicated in
recommendation #, general comment, rationale should be explained in the "context"
column.
etc.
report
8.3 Reefs & Monitoring Water Report, TK In future programs, document why certain fish
Panel Session #8, 2-4 December 2015 are rejected by Elders.

CONTEXT
Context should contain all the information
needed to understand the rationale for the
accompanying recommendation.

TK VALUE/CONCEPT
Distinct values/concepts that are
contained in Traditional Knowledge
and can help to guide decision
process

DDMI RESPONSE
Responses should be as specific as
possible, relating the issues raised in the
"recommendation".

It was noted that one of the participants in the Experiential learning
2015 AEMP TK Study rejected two fish for
Sharing knowledge
processing, but the reasons why were not well
documented. It would be helpful to capture
these reasons in future studies.

Diavik agrees that the reasons why fish
are selected or rejected should both be
documented.

DDMI ACTION ITEMS
Actions should be as specific as
possible, relating the issues raised
in the "recommendation"; where
possible, a timeframe may be
included.
Communicate and incorporate this
approach for the 2018 AEMP TK
Study.

8.4 Reefs & Monitoring Water Report, TK
Panel Session #8, 2-4 December 2015

Water testing should be done by tasting fresh
water and by boiling the water, letting it set
overnight and drinking it the following day
(observe scum and clarity).

Panel members recognized that not all people Experiential learning
may drink tea, and that it would be better to
Sharing knowledge
use plain water to taste the lake water quality.
In this way, the water is natural and any
impurities would be easier to identify.
However, the benefit of also boiling the water
allows people to see if anything with the water
changes after being heated, e.g.has a layer of
scum, or materials settle out. It was agreed
that people could make tea with the lake water
on their own, if that was important to them.

Diavik supports the water quality testing
method that is preferred by TK holders.
Any change to methods used should be
communicated and documented during
the planning phase of the 2018 AEMP TK
Study.

8.5 Reefs & Monitoring Water Report, TK
Panel Session #8, 2-4 December 2015

Set fish nets on both sides of the island (north
and south).

Panel members felt that it is important to
Experiential learning
capture fish on both sides of East Island and
Sharing knowledge
closer to the mine itself. They would like to
plan ahead for this for the next AEMP TK Study
in 2018.

Nets can be set in a variety of locations,
Communicate and incorporate this
and Diavik supports the idea of
approach for the 2018 AEMP TK
determining where best to set nets during Study.
the planning phase of the 2018 AEMP TK
Study. However, weather conditions may
limit the ability to access certain areas as
safety rules for site restrict boat travel if
winds exceed 15 knots.

8.6 Reefs & Monitoring Water Report, TK
Panel Session #8, 2-4 December 2015

Ensure two Elders and two youth from each
group attend future camps and meetings.

Panel members expressed that having young
people participate in the AEMP TK Study,
meetings and monitoring is critical for effective
monitoring in the future. Having two young
people from each community present increases
their comfort level, as many are shy, and helps
to make sure that the Elders are properly cared
for. Members recognized that they could help
support this process by talking with their
organizations and encouraging them to find
youth to attend.

It would be very beneficial to have TK
Panel members assist in identifying and
recruiting youth to participate in TK
programs. The TK camp footprint is small
and space is limited to what can be
supported with existing beds/tents and
cooking facilities. Most community
organizations can send 4 people to the
camp and this is usually 2 Elders, 1 youth
and 1 interpreter. Should an interpreter
not be required, Diavik would consider
having 2 youth from the community
attend.

Evaluate camp accommodations and
participant needs in advance of the
2018 AEMP TK Study and advise
community organizations and the TK
Panel on options for attendees.

8.7 Reefs & Monitoring Water Report, TK
Panel Session #8, 2-4 December 2015

Sample fish and water from the Narrows (In both Concerns over future development of the Jay Stewardship
LdG and LdS).
Pipe in Lac du Sauvage was a driver for Panel
members to recommend sampling water and
fish from the area around the Narrows
(between LDS and LDG) as part of the AEMP TK
Study.

The current area identified for fishing in
LDG includes the area of the lake below
the Narrows. For safety reasons, Diavik
would like to avoid taking boats up the
Narrows. Any concerns or interest in
sampling LDS in relation to the Jay Pipe
should be directed to Ekati.

N/A

Respect
Experiential learning
Intergenerational
Sharing knowledge
Stewardship
Traditional laws

Communicate and incorporate this
approach for the 2018 AEMP TK
Study.

DDMI TK Panel Recommendations and Response Tracking - Water and Fish
REFERENCE
RECOMMENDATION
NUMBER
8.8 Reefs & Monitoring Water Report, TK Consider additional water sampling locations
Panel Session #8, 2-4 December 2015 from different areas.

CONTEXT
At closure, or with future development,
community members may want to add water
sample locations to the AEMP TK program.

TK VALUE/CONCEPT
Stewardship

The NCRP has been identified as one of the
main concerns of Panel members who feel that
climate change may affect its integrity and
release contaminated water into the
environment. As such, Panel members want to
make sure that water from the pile is
monitored for quality.

DDMI RESPONSE
Water samples can be taken in a variety of
locations, and Diavik supports the idea of
determining where best to obtain samples
during the planning phase of the 2018
AEMP TK Study. However, weather
conditions may limit the ability to access
certain areas as safety rules for site
restrict boat travel if winds exceed 15
knots.

DDMI ACTION ITEMS
Communicate and incorporate this
approach for the 2018 AEMP TK
Study.

Many stakeholders are interested in the
performance and integrity of the rock pile,
as well as the quality of water seeping
from the pile. As such, long-term water
monitoring plans would be incorporated
into the development of the post-closure
monitoring program.

Outline post-closure monitoring
plans for the mine site, most notably
those specific to the water quality
from the NCRP.

8.10 Reefs & Monitoring Water Report, TK
Panel Session #8, 2-4 December 2015

Focus water quality monitoring on the NCRP.

8.12 Reefs & Monitoring Water Report, TK
Panel Session #8, 2-4 December 2015

Monitor fish spawning areas closely, especially in Panel members are concerned about fish
Stewardship
the SE part of island (i.e. area just south of the
spawning in potentially contaminated areas, so
pits).
they want to know if fish are using the areas
close to the mine after closure.

Community members could monitor
Communicate and incorporate this
spawning areas at a variety of locations in approach for post-closure TK studies.
LDG, and Diavik supports the idea of
determining where best to monitor during
the planning phase of post-closure TK
studies.

8.13 Reefs & Monitoring Water Report, TK
Panel Session #8, 2-4 December 2015

Monitor and test water in pits and around East
Island regularly.

Panel members were concerned with pit water Stewardship
quality once the pits were refilled with water
because of potential contaminants. It is
recommended to sample the water frequently
and watch for wildlife using the water
(drinking, swimming). If wildlife avoid water,
there could be a concern about the water
quality. Similarly, other areas around the mine
site should also be monitored for water quality
where water can run off into Lac de Gras.

Diavik currently monitors water quality
around East Island and this practice would
be incorporated into a post-closure
monitoring program, along with open pit
water quality. Incorporating a TK
perspective of observing wildlife using the
water is supported as part of a postclosure monitoring program.

Outline post-closure monitoring
plans for the mine site, including
various water quality monitoring
methods.

8.14 Reefs & Monitoring Water Report, TK
Panel Session #8, 2-4 December 2015

Regularly stock on-island pond water with bugs
to improve water quality.

Many Panel members identified that bugs in
the water and on the bottom of lakes are
beneficial to fish and the environment. Their
continued presence is also an indicator of good
water quality. Adding bugs to areas that were
previously disturbed could help to reclaim
those areas.

Diavik is interested in this idea and plans
to explore the feasibility of incorporating
this method into closure plans.??

Evaluate feasibility of aiding benthic
invertebrate colonization.

Recording knowledge
Stewardship
Natural condition
Experiential learning

DDMI TK Panel Recommendations and Response Tracking - Water and Fish
REFERENCE
RECOMMENDATION
NUMBER
8.15 Reefs & Monitoring Water Report, TK Test water scientifically and not by tasting.
Panel Session #8, 2-4 December 2015

CONTEXT
TK VALUE/CONCEPT
Panel members are uncomfortable with the
Stewardship
idea of tasting water, as a way to test water
Safety
quality, for water that is on the mine site.
Panel members noted that scientific sampling
is important for water testing, as it tests for
things that cannot be seen or tasted. They also
noted that visual inspections of the water (in
the same areas that science samples would be
taken) would be important for community
members after closure.

DDMI RESPONSE
Diavik currently monitors water quality
around East Island and this practice would
be incorporated into a post-closure
monitoring program. Incorporating a TK
perspective of visual observations of the
water is supported as part of a postclosure monitoring program. It is Diavik's
hope that community members will be
the ones taking scientific samples and
observing the water themselves, at the
same time.

DDMI ACTION ITEMS
Outline post-closure monitoring
plans for the mine site, including
various water quality monitoring
methods.

8.16 Reefs & Monitoring Water Report, TK
Panel Session #8, 2-4 December 2015

Regularly measure heavy metals all around
island.

Panel members were concerned with water
Stewardship
quality around the island, largely in respect to
animals consuming it and water from the island
entering the lake. Metals can be a concern
because of equipment and infrastructure that
were used for the mine.

Diavik currently monitors metal
concentrations in water quality around
East Island and this practice would be
incorporated into a post-closure
monitoring program.

Outline post-closure monitoring
plans for the mine site, including
various water quality monitoring
methods.

8.17 Reefs & Monitoring Water Report, TK
Panel Session #8, 2-4 December 2015

Monitor water in late May and early June as
these are critical times (i.e. melt).

Panel members know from experience that
Stewardship
spring thaw produces the greatest amount of
water that would runoff the island and into the
lake over a short period of time. The volume
can also pick up a lot of dirt and material from
the ground and transport it to the lake.
Therefore it is important to monitor water
quality during this time, in addition to regular
sampling.

Diavik currently monitors water quality
around East Island, including during
freshet, and this practice would be
incorporated into a post-closure
monitoring program. Incorporating a TK
perspective of visual observations of the
water is also supported during this time of
year. It is Diavik's hope that community
members will be the ones taking scientific
samples and observing the water
themselves.

Outline post-closure monitoring
plans for the mine site, including
various water quality monitoring
methods and timing/frequency of
samples.

8.18 Reefs & Monitoring Water Report, TK
Panel Session #8, 2-4 December 2015

Regularly measure water quality in all bays,
drainage and run-off.

Panel members know from experience that
Stewardship
water runs off the island and into the lake,
taking many materials from the land along with
it. Therefore it is important to monitor water
quality in runoff and in areas that receive the
runoff.

Diavik currently monitors water quality
around East Island and in Lac de Gras, and
this practice would be incorporated into a
post-closure monitoring program.

Outline post-closure monitoring
plans for the mine site, including
various water quality monitoring
methods.

8.19 Reefs & Monitoring Water Report, TK
Panel Session #8, 2-4 December 2015

Annually check for algae growth around
shorelines as too much can be an indicator that
there is less oxygen for the fish.

Panel members have experience with lakes in Stewardship
their home regions that have changed over the Experiential learning
years. Many noted how algae and moss can be
helpful in cleaning water, but too much build
up of algae, especially along shorelines, may be
an indicator that the water is not of good
quality for fish. This is something that
community members can help to identify
through visual inspections of shoreline areas
near the mine.

Diavik currently monitors water quality
around East Island and in Lac de Gras, and
this practice would be incorporated into a
post-closure monitoring program.
Incorporating a TK perspective of visual
observations for algae in the water is also
supported. It is Diavik's hope that
community members will be the ones
taking scientific samples and observing
the water themselves.

Outline post-closure monitoring
plans for the mine site, including
various water quality monitoring
methods.

DDMI TK Panel Recommendations and Response Tracking - Spiritual & Cultural Considerations
NUMBER
REFERENCE
RECOMMENDATION

CONTEXT

TK VALUE/ CONCEPT

DDMI RESPONSE

Be as specific as you think is appropriate; for
example a section or page of the document, a
recommendation #, general comment, etc.

Recommendations should be as specific as possible
and explain an action that you believe is necessary;
supporting information or rationale should be
explained in the "context" column.

Context should contain all the information needed to
understand the rationale for the accompanying
recommendation.

2.4

Renewing Our Landscape, 7 Dec 2012, pg. 25

Renew relationship with the area after closure.

Spiritual ceremonies to invite the spirits to return to
the mine site will be requiredresponsibilities require
people to make amends to the spirits of the land for
the damage created by the mine. It is important that
current and future generations maintain their
relationship with their homelands that surround the
mine. Aboriginal harvesters will travel where the
caribou go, and provided that the area is made safe
and accessible for caribou, they will go there again.
For this reason, Aboriginal people's connection with
the land needs to be renewed and/or maintained
after closure.

Traditional laws Stewardship Diavik is open to recommendations on how best to
approach this with each of the five Aboriginal
Participation Agreement communities.

4.3.1

Closure/Reclamation and Landscape History
Interim Report, 23-25 October 2012, pg.6

Visit burial, archaeological and heritage resource
areas close to the mine.

Provide comfort to community members that
important sites have been preserved and that this
historical connection still exists with the land in this
area; important for youth to know the locations and
stories behind these sites.

Intergenerational
Stewardship
Experiential learning

4.3.2

Closure/Reclamation and Landscape History
Interim Report, 23-25 October 2012, pg.6

Conduct a tobacco (or other) ceremony when the
company is ready to leave the island.

Heal and reconciliate the relationship with the land
Symbolism
once all work is complete. The type of ceremony may Stewardship
be different for different cultures.

9.6

Focus on Caribou, TK Panel Session #9, 13-16
May 2016

Recognize and honour the importance of ceremony N/A
in healing the relationship to caribou and contribute
to healing events that are currently being planned by
communities.

Traditional laws Stewardship Diavik works through Implementation Committees
Symbolism
that have been established with each of their
Safety
Participation Agreement communities to determine
Respect
priority areas for financial contributions. We
recommend speaking with your community
organizations to identify this request for their
consideration.

N/A

9.22

Focus on Caribou, TK Panel Session #9, 13-16
May 2016

Respect spiritual beliefs and the importance of
healing ceremonies of Aboriginal communities, work
with the TK Panel to plan spiritual gatherings on site
now through 2030: one would be held early to help
people on site understand Aboriginal ceremonial
ways, possibly timed with a TK Panel session (e.g.
2017-8), second would be to start healing the
environment (e.g. 2020), third would be designed to
seek guidance on the finalization of closure plans
(e.g. 2023) and fourth would be large and involved to
formally invite the spirits to return to the Island
before Diavik leaves (all communities invited, e.g.
2030).

Building in the practice of healing and/or guidance
ceremonies is important and can be of interest to
workers at the mine, as well as the TK Panel members.
It would be helpful to start this practice sooner rather
than later.

Traditional laws Stewardship Diavik is open to further recommendations from the
Symbolism
Panel as to when and how this could occur. If the
Safety
Panel is comfortable with helping to define this, such
Respect
practices could be incorporated into the TK
monitoring program that Diavik is interested in having
the Panel develop.

TK Panel members to consider including
spiritual practices and/or
considerations as part of the proposed
TK Monitoring Program for the Diavik
mine.

9.23

Focus on Caribou, TK Panel Session #9, 13-16
May 2016

Whenever the TK Panel and community members
come on-site, allow
opportunity, time, space, etc. for the TK Panel to
practice ‘feeding the land or
water’ by Panel members and others (visitors or
workers) travel to/from the
site and consider other ways to raise awareness (e.g.
signage).

It is important to recognize and honor customs. While
it is easy for the company to focus on their own
safety, it is equally important for the Panel to have the
opportunity to feed the land or water, as is
traditionally done for safety on the land.

Traditional laws Stewardship Diavik recognizes the importance of this practice to
This opportunity will be provided to the
Symbolism
community members and supports any practices that Panel, or other community visitors to
Safety
promote safety and wellbeing at the mine site. This
the site, upon their arrival.
Respect
practice will be incorporated into future TK Panel
meetings, or other community visits to the site.

Distinct values/concepts that
are contained in Traditional
Knowledge and can help to
guide decision process

Responses should be as specific as possible, relating
the issues raised in the "recommendation".

DDMI ACTION ITEMS

Assigned by
DDMI unless
otherwise
indicated in
report

Actions should be as specific as possible,
relating the issues raised in the
"recommendation"; where possible, a
timeframe may be included.
To be determined

This type of activitiy could be incorporated into plans To be determined
to renew the community's relationship with the land
in this area after closure.

This type of activitiy could be incorporated into plans To be determined
to renew the community's relationship with the area
after closure.

DDMI TK Panel Recommendations and Response Tracking - Spiritual & Cultural Considerations
NUMBER
REFERENCE
RECOMMENDATION
10.24

Watching/Monitoring and the WRSA-SCRP,
Session #10, 14-18 September 2017

Research or monitoring methods that are offensive
to elders (e.g. caribou collars) should lead to getting
alternative method advice from elders. Diavik should
check with the TK Panel as to whether any aspects of
the current monitoring program is offensive and
revise them accordingly.

CONTEXT
The Panel focuses on closure planning and
monitoring, but they are also interested in Diavik's
operational monitoring and would like to learn more
about monitoring programs, methods and results in
order to determine if these are suitable and
appropriate from a community perspective.

TK VALUE/ CONCEPT
Respect
Stewardship

DDMI RESPONSE

DDMI ACTION ITEMS

Diavik can share details of each of the current
Provide a presentation on Diavik's
(operational) monitoring programs with the Panel at a operational monitoring programs to the
Panel at a future session.
future session to determine if methods used are
appropriate. This may also help to inform the Panel's
recommendations relating to closure monitoring for
wildlife.

DDMI TK Panel Recommendations and Response Tracking - Monitoring & General (including TK/IQ Panel Process)
NUMBER

REFERENCE

RECOMMENDATION

Assigned by
DDMI unless
otherwise
indicated in
report

Be as specific as you think is appropriate; for
example a section or page of the document,
a recommendation #, general comment, etc.

Recommendations should be as specific as
possible and explain an action that you believe Context should contain all the information needed
is necessary; supporting information or
to understand the rationale for the accompanying
rationale should be explained in the "context" recommendation.
column.

1.20

A Way of Life, 25 October 2012, pg. 25

Youth should be involved with the TK/IQ Panel
and included in discussions about closure.

Youth live in a changing and complex world and
Intergenerational
have skills that the Elders do not. They need to
Social
learn about their culture and history, as well as
Stewardship
about the mines. They will be the future
caretakers of the land and the ones speaking for
their communities in the future, so they must be a
part of the discussions and decisions.

Diavik sees value in having youth participate in
TK/IQ Panel sessions, where possible.

2.1

Renewing Our Landscape, 7 December 2012,
pg. 9; 19 July 2012 e-mail from EMAB

Arrange for a visit to the mine site to see some
of the structures that are being discussed for
closure, specifically the North Country (waste)
Rock Pile. Preference is to stay at a camp on
the land, rather than in mine site
accommodations.

In order to provide effective and helpful advice,
Recording knowledge
Panel participants need to see areas in person. A Experiential learning
fundamental principle in TK/IQ is that "being
knowledgable" requires an experiential context of
what is being discussed, as TK comes to the
forefront of peoples minds when they are on the
land that they are discussing. This helps to
understand the area as it was traditionally and to
comprehend the change and scale of the current
landscape.

Diavik sees value in having TK/IQ Panel members In response to this request, a site visit and
visit the mine site. For safety reasons, visitors stay follow up meeting in Yellowknife was
at the mine site accommodations.
arranged for 20 & 21 August 2012. Diavik
also began to hold TK/IQ Panel meetings at
the mine site in October 2013, when the
Panel began to be administered by Diavik.

4.1.3

Checking Nets, 23-25 October 2012, pg.19;
Closure/Reclamation and Landscape History
Interim Report, 23-25 October 2012, pg.8

Diavik to develop and maintain a tracking sheet
for documenting progress on recommendations
and action items and present progress to the
panel at the beginning of sessions.

Desire for Panel members to see the results of
Recording knowledge
their work and obtain a response from Diavik.
Respect
Shared learning and acknowledging contributions Reciprocity
of others is an important tradition. There is an
opportunity to learn from their experience and any
recommendations that are implemented. There
may be a need to revisit recommendations that
are either ineffective, or are carried out or
interpreted incorrectly. It is also an opportunity to
celebrate successes achieved by the Panel and
Diavik.

Diavik is committed to providing a response to all
Panel recommendations. Diavik also requested
that EMAB provide past Panel recommendations
to DDMI for response.

This Excel spreadsheet is the proposed
tracking system and was reviewed and
supported by the TK/IQ Panel. Updates to
this spreadsheet are done over time and
communicated in person to Panel
members, and shared with the public as
necessary.

4.1.4

Checking Nets, 23-25 October 2012, pg.20

Women to have opportunities to participate in
TK/IQ Panel – especially for discussions on
caribou and vegetation.

Women have specific roles in Aboriginal
Respect
communities and the knowledge they can
Recording knowledge
contribute is different from that of men. There
needs to be respect for the distinct knowledge of
women, as Elder women have special gifts and
understandings that are important for carrying out
stewardship responsibilities.

Recommendation is to the TK/IQ Panel or their
community organizations. DDMI does not select
Panel participants but could request community
organizations to include women participants, as
recommended by the Panel.

A request to add women participants for
the August 2014 re-vegetation Panel
session was sent to communities, as this
had been suggested by the Panel in the
past.

4.1.5

Checking Nets, 23-25 October 2012, pg.20

Extend length of Panel sessions to 4 days.

Three days is not enough to review documents,
Recording knowledge
learn about the context of the topic(s) and share Consensus
new knowledge. The fourth day is key to
Respect
completing the review and verification necessary
to respectfully document knowledge and develop a
complete document that all parties are happy
with.

A longer meeting is supported, provided that it
results in an approved set of transcripts and
recommendations by the end of the session.

Starting with the October 2013 TK/IQ
Panel session, each Panel meeting is
planned to be 4 days at the mine site.
Transcripts are to be produced and
presented to Panel members daily to be
verified on-site, where possible.

CONTEXT

TK VALUE/CONCEPT

DDMI RESPONSE

DDMI ACTION ITEMS

Distinct values/ concepts
that are contained in
Traditional Knowledge and
can help to guide decision
process

Responses should be as specific as possible,
relating the issues raised in the
"recommendation".

Actions should be as specific as possible,
relating the issues raised in the
"recommendation"; where possible, a
timeframe may be included.
Youth involvement was incorporated into
the October 2013 Panel session, and also
plans to include youth in future sessions.

DDMI TK Panel Recommendations and Response Tracking - Monitoring & General (including TK/IQ Panel Process)
NUMBER

REFERENCE

RECOMMENDATION

CONTEXT

DDMI RESPONSE

DDMI ACTION ITEMS

4.1.6

Checking Nets, 23-25 October 2012, pg.21

Include Aboriginal words or terms in reports as
appropriate. Keep wording in reports simple
and make summary notes available soon after a
meeting.

Some Aboriginal languages include concepts that Symbolism
are very precise and reflect a more complete
Recording knowledge
understanding than what can be translated.
Language contains distinct concepts unique to TK
so the spiritual premise of certain terms contained
within the language can often get lost in
translation. Plain language should be used so that
all people can understand it, regardless of their
language or reading skills. It is important for
participants to review their words and make sure
they were recorded and/or interpreted correctly
while the words are still fresh in participant's
minds.

TK/IQ Panel members should work with their
interpreters and the facilitators to ensure that
important Aboriginal words or terms are captured
within transcripts and/or reports. Diavik makes
efforts to report the results of their programs in
different ways, for different audiences.

TK Panel reports are to use basic or plain
language and efforts will be made to
continue to make transcripts available
daily for review.

4.1.7

Checking Nets, 23-25 October 2012, pg.21

An Aboriginal facilitator would be of benefit to
the TK/IQ Panel.

Panel meetings should be organized in a way that Respect
fits with the Aboriginal way of knowing. This leads
to improved communication, interpretation and
understanding of the value of participants
messages.

Diavik sees value in having an Aboriginal facilitator Joanne Barnaby has been contracted to coinvolved in the TK/IQ Panel sessions, provided that facilitate TK Panel sessions.
this approach continues to be supported by Panel
members.

4.2.1

Working Together, 23-25 October 2012, pg.8

Develop a TK/IQ Panel manual that would be
regularly revised to reflect the Panel's process,
topics and lessons learned over time.

There are few models for this type of organization Recording knowledge
or work so it is important to document the Panel's Consensus
mandate, protocols and procedures. This approach Respect
should be recorded in an effort to develop best
practices and learn from challenges. Panel
facilitators would be responsible for updating the
document, for review and verification by Panel
members.

Diavik supports the development of, and on-going Update the "Working Together" manual to
updates to a TK/IQ Panel Manual. Discussions
reflect the change in administration of the
relating to Panel priorities and schedule should
Panel from EMAB to Diavik.
also be included in such a document.

5.6

Closure Reclamation & Landscape History
Interim Report, 19-22 February 2013, pg.6

Identify opportunities for Aboriginal
participation in closure activities.

The TK/IQ Panel identified landscaping, planting,
design and experiments as ideal for Aboriginal
participation. Training youth to assist with site
activities at closure will be important.

Diavik expects that the majority of closure
activities will be completed by Aboriginal people
and companies, and plans to work with
communities over the next few years to identify
and realize such opportunities.

5.7

Closure Reclamation & Landscape History
Interim Report, 19-22 February 2013, pg.6

Engage the TK/IQ Panel in preparations for Elder Panel members see an opportunity for them to
Respect
programs at the mine site.
assist with defining discussion topics, seeking input Recording knowledge
on how to prepare Elders and make full use of the Reciprocity
visit and how to respectfully document their
observations. The Panel can also advise on proper
methods for Elder care during such site visits.

Diavik is currently re-evaluating its approach to
N/A
community engagement with communities. There
may also be an opportunity for the TK/IQ Panel to
assist with this process.

5.8

Closure Reclamation & Landscape History
Interim Report, 19-22 February 2013, pg.6

Ensure experts are available to TK/IQ Panel
It is important for Panel members to have access Reciprocity
members as needed, based on discussion topics. to technical and/or scientific experts for the topics
being discussed, so that they can learn as much
information as possible and therefore make
informed recommendations. Such an approach
supports the cross-cultural learning style that the
Panel follows and allows for quicker progress.

Diavik views this approach as beneficial as well,
Continue to work with the TK/IQ Panel
and has supported the Panel with such expertise in facilitators to identify the required
the past.
resources and expertise needed for each
Panel session.

TK VALUE/CONCEPT

Stewardship
Respect
Recording knowledge
Intergenerational

N/A

DDMI TK Panel Recommendations and Response Tracking - Monitoring & General (including TK/IQ Panel Process)
NUMBER

REFERENCE

EMAB-1

Environmental Monitoring Advisory Board
EMAB feels that Diavik is proceeding in the right
TK/IQ Panel Recommendations from February direction in working towards answers to these
2013, Letter from EMAB, 8 Oct 2013, pg.2
and other questions but recommends that
DDMI conduct on-site workshops or community
consultations or a combination of both. When
this work is completed then EMAB will review
the results and if necessary we will convene the
TK/IQ Panel in order to review the process,
methodology, and results.

References DDMI questions posed by DDMI at the N/A
February TK/IQ Panel session relating to NCRP
shape, reclamation of roads & laydowns, and
revegetation.

October 2013 TK/IQ Panel session was at the mine N/A
site. Diavik consults with communities through
Closure Working Groups and public meetings held
within the communities. In accordance with a
letter received on 7 August 2013, EMAB gave
Diavik permission to administer the TK Panel.

7.13

Re-vegetation Report, TK Panel Session #7, 14- Complete the TK literature review report so that
18 August 2014
it can be used as a guide in the vegetation
program and closure plan, and be available to
communities.

As previously suggested by the Panel, there is
Recording knowledge
value is compiling the existing TK that has been
captured by community or company research in
the past. Much of this information was compiled
prior to Session 7, but a report was not completed.
The Panel would like to see a complete report.

Diavik supports the completion of the literature
review report that was initiated for TK Panel
Session 7.

7.17

Re-vegetation Report, TK Panel Session #7, 14- Have a women’s only session in the field next
Some Panel members felt that there would be a
Traditional laws
18 August 2014
summer to address vegetation and other issues benefit to holding a 'womens only' session in the Respect
of interest to them.
future, as this may create a more acceptable space Recording knowledge
for sharing the knowledge that is specific to
women.

Diavik's preferred approach, that has also been
Diavik to request a woman participant
supported by Panel members, is to focus on
from each community organization to
creating an opportunity for women to participate attend each TK Panel session.
in the TK Panel sessions on a regular basis, rather
than holding specific women only sessions for
certain topics. There is important knowledge that
women have to share on all topics.

7.18

Re-vegetation Report, TK Panel Session #7, 14- Diavik must meet its commitments to support a Panel members felt that momentum is necessary
minimum of two TK Panel sessions a year.
to keep the Panel engaged and not have to start
18 August 2014
from scratch every time they meet. Participants
recognize the number of topics and discussions
that should occur prior to closure, and that this
will take time.

Diavik is committed to the TK Panel and supports
meeting on a regular basis. However, the number
of meetings per year is not seen to be as important
as making sure that we have the right information
available to share and that session topics are
relevant to the most current closure
considerations. For example, during 2015, many
TK Panel members were involved in multiple
meetings for the AEMP TK Study, making it
difficult to arrange a TK Panel session during the
summer.

Diavik to provide suggested meeting topics
and times for the following year at the last
session in the previous year (e.g. plan for
2016 is provided at end of 2015), for
discussion by Panel members.

7.19

Re-vegetation Report, TK Panel Session #7, 14- TK panel members need to verify TK
18 August 2014
recommendations with elders back home.

Diavik encourages Panel members to informally
share what they learned and recommended with
their elders and organizations back home. Any
feedback they receive can be shared with the
Panel during the recommendations review in the
next session.

N/A

RECOMMENDATION

CONTEXT

TK VALUE/CONCEPT

Respect
Reciprocity

Panel members feel that the results of each
Traditional laws
session are important to be shared with Elders in Respect
their respective communities. While Diavik has a Recording knowledge
role to play in doing this as well, Panel members
felt that they also have a responsibility to discuss
each session outcome with respected Elders on a
more informal basis, and incorporate any feedback
they recieve into future Panel sessions.

DDMI RESPONSE

DDMI ACTION ITEMS

Literature review of the TK of plants in the
Lac de Gras region was completed in
October 2014.

DDMI TK Panel Recommendations and Response Tracking - Monitoring & General (including TK/IQ Panel Process)
NUMBER

REFERENCE

DDMI RESPONSE

DDMI ACTION ITEMS

7.20

Re-vegetation Report, TK Panel Session #7, 14- Require one male and one female member from
18 August 2014
each community organization on the TK Panel
(or formal alternates); where possible, members
must know the LDG area (directed to Aboriginal
governments).

Panel members recognize the different knowledge Traditional laws
that males and females have, and that both types Respect
of knowledge must be recognized and
Recording knowledge
incorporated into the TK Panel closure planning
process. While there has been much success in
keeping Panel members consistent over time (in an
effort to build knowledge and familiarity with the
mine and its closure plans), past participants have
only been males. Incorporating females into the
Panel will result in a change in Panel membership
in the near future, but the value and depth of
knowledge this change would bring is more
important to Panel members than maintaining
consistency of past membership.

Diavik has incorporated this recommendation into
the meeting notifications sent to the community
organizations that arrange for their member
participants. It is ultimately the community
organization's decision of who to send, so we
encourage TK Panel members to also relay their
recommendation in person to their community's
staff.

Diavik to include this request in future
correspondence with community
organizations that arrange meeting
participants.

7.21

Re-vegetation Report, TK Panel Session #7, 14- Formalize our recommendations to Aboriginal
18 August 2014
governments to have youth participate.

All participants recognize the important role that
youth play as future custodians of the land.
Because of this, it is important that they are
included in the closure planning process now, so
that they are educated, aware and able to
contribute to decisions made that will impact
future generations.

Intergenerational
Social
Stewardship

Diavik has incorporated this recommendation into
the meeting notifications sent to the community
organizations that arrange for their member
participants. It is ultimately the community
organization's decision of who to send, so we
encourage TK Panel members to also relay their
recommendation in person to their community's
staff.

Diavik to include this request in future
correspondence with community
organizations that arrange meeting
participants.

7.22

Re-vegetation Report, TK Panel Session #7, 14- Celebrate our TK Panel as a model for other
mining companies.
18 August 2014

Panel members are happy with the work they are
doing. They recognize how unique the Panel is, and
the opportunity it provides to contribute to future
planning. Seeing the importance of learning from
what works, it is felt that the process and results
the Panel has developed should be shared with
others.

Stewardship
Respect
Recording knowledge
Intergenerational
Reciprocity

The results of the Panel's sessions are shared
N/A
widely within the NWT. Panel session reports are
provided as part of DDMI's annual closure updates
to the WLWB, and this is shared more broadly with
all reviewers on the WLWB distribution list. The
process and results that you have produced to date
are being noticed and celebrated.

RECOMMENDATION

CONTEXT

TK VALUE/CONCEPT

8.29 Reefs & Monitoring Water Report, TK Panel
Session #8, 2-4 December 2015

Explore long term monitoring options including
how to coordinate and administer an ongoing
post-2030 program that continues to integrate
TK and science and involves both Elders and
youth trained in science. (Consider funding, and
if some of the bond can be used) .

TK Panel members are very interested in
Stewardship
continuing to monitor the land and water in the
Intergenerational
Lac de Gras area after the mine is closed. Panel
members are interested in exploring options for
doing such work and determining how best to
organize and fund such an initiative. There is a
strong interest from the Elders to make sure that
the youth of today are the future monitors for this
work, which requires early involvement as well as
capacity building in scientific and TK
environmental monitoring.

While communities may be interested in
N/A
monitoring past 2030, Diavik needs to plan for
ultimate closure and relinquish ownership of the
property back to the government. Once this is
complete, monitoring would no longer be
conducted or organized by Diavik. As such, any
long-term monitoring plans past 2030 would need
to be funded and coordinated by other parties.
DDMI suggests that this recommendation is better
directed to community organizations and/or
governments.

8.31 Reefs & Monitoring Water Report, TK Panel
Session #8, 2-4 December 2015

Continue to provide the TK Panel with teaching
and communication ‘tools’ (i.e. videos, books,
photos), to share progress and findings on
closure planning with communities.

Panel members felt that information and materials Respect
that they can have and use to communicate with Reciprocity
other Elders and people in their home
Social
communities are helpful to show the progress and
importance of the work they are doing and
knowledge they are sharing. Items like the AEMP
TK Study videos and copies of reports are good.

Diavik continues to provide the Panel and their
N/A
associated community organizations with reports,
videos, maps, pictures or other materials that
assist in sharing the work and success of the Panel.
Further guidance as to what is helpful and
effective for Panel members to use in
communicating with others would be appreciated.

DDMI TK Panel Recommendations and Response Tracking - Monitoring & General (including TK/IQ Panel Process)
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RECOMMENDATION

CONTEXT

8.32 Reefs & Monitoring Water Report, TK Panel
Session #8, 2-4 December 2015

Plan for climate change hundreds of years into
the future.

There is concern that climate change will affect
Stewardship
performance of some mine infrastructure and
Social
inadvertently impact the environment, for
example by release of contaminated water. As
such, Panel members want to make sure that
climate change scenarios are considered in closure
design and planning work in order to protect the
environment long into the future.

Accepted climate change scenarios have been
N/A
incorporated in to the planning models that guide
design and construction decisions for site
infrastructure. This includes planning for longterm performance after closure.

8.33 Reefs & Monitoring Water Report, TK Panel
Session #8, 2-4 December 2015

Re-seed land and use dirt and safe sewage to
facilitate re-growth.

As discussed in Session 7 on Revegetation, Panel
Stewardship
members are interested in re-seeding the land
Social
around the mine to help plants grow back, but it
Safety
should only be northern species that are used. A
change from Session 7 is that Panel members are
open to the idea of using human sewage from the
on-site treatment plant as fertlizer, provided that
Diavik can demonstrate that it is safe to do so (for
animal and human health).

Treated sewage is currently stored on site, with
plans to use it as a soil amendment to aid in
reclamation activities. Diavik is working to
determine if the treated sewage is considered safe
from an animal and human health perspective.

9.9 Focus on Caribou, TK Panel Session #9, 13-16
May 2016

Contribute to training community monitors in
using both traditional knowledge and western
science so that common approaches across
communities are used and results can be pulled
together from many places.

The Panel felt that it is important to support
Stewardship
capacity building for community members to
Intergenerational
actively participate in the closure process,
Social
particularly closure monitoring. They recognize
that strength in monitoring can be achieved when
western science (WS) and TK are conducted
together. There is also value to ensuring that the
similar techniques and methods are used across
industry and communities so that this information
is comparable.

Diavik provides site-based training to new hires
N/A
and contributes to formal training programs
through the Mine Training Society and support for
the Aurora College BEAHR environmental monitor
training program, as well as the College's
Environmental Monitor Certification program. If it
is necessary to revise or expand existing training
programs to meet the needs of closure monitoring,
Diavik suggests that this is best coordinated
through these professional training institutes.
DDMI also provides scholarship funding to
community members through their PA's. Diavik
suggests that the communities themselves are best
suited to provide training in monitoring using
Traditional Knowledge.

9.11 Focus on Caribou, TK Panel Session #9, 13-16
May 2016

Recognizing that Aboriginal communities are
committed to their traditional responsibility to
take care of the environment, participate with
Diavik and other partners (e.g. Dominion
Diamonds) to explore ideas and develop
capacity to establish
a Cumulative Effects Monitoring and
Management Station (CEMMS) using the TK
camp as a base that has program links to the
GNWT Daring Lake Research Station.

The Panel viewed the TK camp as an ideal base for Stewardship
studying the Lac de Gras area after the mine was Intergenerational
closed. The GNWT's Daring Lake Research Station Social
is also in a good position to further support such
research and the Panel saw value in coordinating
efforts with the Government's programs at Daring
Lake. In order to achieve this, the Panel identified
the need for mines, government and other
regulators to work together to determine how best
to coordinate and implement a CEMMS (or
similarly structured) program.

Diavik intends to continue its scientific monitoring
programs through the closure phase. Diavik also
encourages the Panel to develop a TK Monitoring
Program for the Diavik site. While there are no
formal plans for how or who would coordinate
regional monitoring in the future, or where to base
such monitoring initiatives, Diavik expects that any
such regional program would build upon the
existing site-specific programs to ensure that
similar information is collected to evaluate trends
over time.

REFERENCE

TK VALUE/CONCEPT

DDMI RESPONSE

DDMI ACTION ITEMS

Test the treated sewage to determine if it
is safe to use as a soil amendment
(fertilizer) and communicate results back
to the Panel.

Diavik to conduct site-specific WS and TK
monitoring programs through the closure
phase and work with communities,
regulators and industry to determine a
suitable regional approach for long-term,
post-closure monitoring.

DDMI TK Panel Recommendations and Response Tracking - Monitoring & General (including TK/IQ Panel Process)
NUMBER

RECOMMENDATION

CONTEXT

DDMI RESPONSE

DDMI ACTION ITEMS

9.12 Focus on Caribou, TK Panel Session #9, 13-16
May 2016

In partnership with communities and the
GNWT, begin planning a joint TK
and WS monitoring program that would begin
in 2023 to be ready for implementation in 2025
by building on and expanding the current Diavik
monitoring program.

Panel members consider intergenerational plans
Stewardship
and programs, recognizing that there is a need for Intergenerational
long-term monitoring in the Lac de Gras region
Social
long after the mining companies are gone. Given
that it can take time to coordinate these types of
programs, the Panel sees value in starting these
discussions now so that plans are in place for when
the Diavik mine is closed.

Diavik intends to continue its scientific monitoring
programs through the closure phase. Diavik also
encourages the Panel to develop a TK Monitoring
Program for the Diavik site. While there are no
formal plans for how or who would coordinate
regional monitoring in the future, Diavik expects
that any such regional program would build upon
the existing site-specific programs to ensure that
similar information is collected to evaluate trends
over time.

Diavik to conduct site-specific WS and TK
monitoring programs through the closure
phase and work with communities,
regulators and industry to determine a
suitable regional approach for long-term,
post-closure monitoring.

9.13 Focus on Caribou, TK Panel Session #9, 13-16
May 2016

Offer monitor training to provide traditional
land users with new skills and techniques to
monitor from mine closure through to when
Diavik completely leaves the site (expected to
be 2030) and beyond for long term monitoring.

The Panel felt that it is important to support
Stewardship
capacity building for community members to
Intergenerational
actively participate in the closure process,
Social
particularly closure monitoring. They recognize
that strength in monitoring can be achieved when
western science (WS) and TK are conducted
together.

Diavik provides site-based training to new hires
N/A
and contributes to formal training programs
through the Mine Training Society and support for
the Aurora College BEAHR environmental monitor
training program, as well as the College's
Environmental Monitor Certification program. If it
is necessary to revise or expand existing training
programs to meet the needs of closure monitoring,
Diavik suggests that this is best coordinated
through these professional training institutes.
DDMI also provides scholarship funding to
community members through their PA's.

9.15 Focus on Caribou, TK Panel Session #9, 13-16
May 2016

Design monitoring training with the objective of
understanding what is
happening in the eco-system with cumulative
effects.

Communities are most concerned about
Stewardship
cumulative impacts to the Lac de Gras region. For Intergenerational
this reason, monitoring should focus on cumulative Social
effects.

Existing scientific monitoring training programs
N/A
focus on techniques that evaluate the state of the
environment and contribute to understanding
cumulative effects through the analysis of the data
collected.

9.16 Focus on Caribou, TK Panel Session #9, 13-16
May 2016

Employ community monitor trainees and ensure
they have a meaningful role in the design of
various aspects of closure work, including the
building of wildlife ramps; the reclamation of
the PKC, the North Inlet and contaminated sites;
and any re-vegetation work on site.

It is important to the Panel to have community
members employed on site and participating in
healing the land and ensuring a safe environment
for future use by wildlife and humans.

Stewardship
Intergenerational
Social

Diavik has and will continue to focus on employing Diavik to continue to focus on employing
people from the PA communities at the mine site. PA community members, particularly to
This includes the closure work identified by the
assist with closure work.
Panel. We also see value in incorporating
community members in inspecting and evaluating
reclamation work in relation to the objectives and
plans for each area, whether this be the TK Panel
or other community representatives and we are
hopeful this will form a part of the site-specific TK
monitoring plan.

9.17 Focus on Caribou, TK Panel Session #9, 13-16
May 2016

Employ and ensure opportunities for high level
employment/career
advancement of trained community monitors
(graduates of the training
program) funded by Diavik and/or others. In
addition to community
members, a minimum of one Elder and one
youth from each community
should participate in the training program.

It is important that community members have
meaningful jobs at the mine, throughout the
closure process.

Stewardship
Intergenerational
Social

Diavik has and will continue to focus on employing Diavik to continue to focus on employing
people from the PA communities at the mine site. PA community members, particularly to
This includes closure monitoring identified by the assist with closure monitoring.
Panel. We also see value in incorporating
community members in inspecting and evaluating
reclamation work in relation to the objectives and
plans for each area, whether this be the TK Panel
or other community representatives and we are
hopeful this will form a part of the site-specific TK
monitoring plan.

REFERENCE

TK VALUE/CONCEPT
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TK VALUE/CONCEPT

DDMI RESPONSE

DDMI ACTION ITEMS

Support the focus of long term monitoring goals
for cumulative effects (CEMMS) on natural revegetation, return of caribou and other wildlife,
and water quality in the Lac de Gras area.

The Panel is hopeful that Diavik recognizes the
importance of contributing to long-term, regional
monitoring that will continue after the mine is
closed.

Stewardship
Intergenerational
Social

Diavik intends to continue its scientific monitoring
programs through the closure phase. Diavik also
encourages the Panel to develop a TK Monitoring
Program for the Diavik site. While there are no
formal plans for how or who would coordinate
regional monitoring in the future, Diavik expects
that any such regional program would build upon
the existing site-specific programs to ensure that
similar information is collected to evaluate trends
over time.

Diavik to conduct site-specific WS and TK
monitoring programs through the closure
phase and work with communities,
regulators and industry to determine a
suitable regional approach for long-term,
post-closure monitoring.

10.11 Watching/Monitoring and the WRSA-SCRP,
Session #10, 14-18 September 2017

Some start-up watching projects might look at:
- what plants are growing on disturbed ground
and why/why not;
- presence of grounds squirrels on the East
Island;
- health of the shorebirds on the water (as an
indicators for health of water);
- snow accumulation and natural revegetation
around boulders atop the test pile;
- watch and monitor dust impacts on water and
plants as an important part of the food chain;
- animal scat, this should be part of a TK
Watching program;
- look at possible impacts on plants, with special
consideration for those used for medicine.

The TK Panel is interested in starting to identify
the types of things that are of interest to elders
and youth to monitor. They recognize that more
time and discussion is needed to build on these
ideas and confirm what and how to watch the
area, but that it is but that it is important to start
documenting what has been shared to date.

Stewardship
Intergenerational
Recording Knowledge

Diavik is interested in further discussions for
Plan for another TK Panel session to focus
TK/community-based monitoring programs that
on closure and post- closure monitoring at
can support or enhance other (western) scientific the Diavik site.
monitoring programs that will be conducted at the
site.

10.12 Watching/Monitoring and the WRSA-SCRP,
Session #10, 14-18 September 2017

Pair every adult with a youth monitor.
Scientists should also be involved. Consider the
TK camp as a good model, bringing elders and
youth together with scientists.

The TK Panel members see great value in
mentoring youth and advocate for including youth
in TK prorams wherever possible. The TK Panel
recoginzes that people learn from one another and
respect the different kinds of knowledge that each
person contributes. They view this as a good model
to carry forward for closure monitoring.

Stewardship
Intergenerational
Recording Knowledge
Respect

Recognizing that there are still many details to
Plan for another TK Panel session to focus
work out in relation to closure planning and
on closure and post- closure monitoring at
monitoring, Diavik is generally supportive of an
the Diavik site.
approach that involves Elders, youth and scientists
working together.

10.13 Watching/Monitoring and the WRSA-SCRP,
Session #10, 14-18 September 2017

Ideally, watching would occur all year round. At The land and animals behave differently depending
a minimum, watching must occur in all seasons. on the season. There are important indicators to
watch throughout the seasons and year to make
sure that the land and animals are healthy. Panel
members are interested in watching programs that
would occur across all seasons.

Stewardship
Intergenerational
Recording Knowledge
Seasonality

Recognizing that there are still many details to
work out in relation to closure planning and
monitoring, Diavik is generally supportive of this
approach.

10.14 Watching/Monitoring and the WRSA-SCRP,
Session #10, 14-18 September 2017

Watchers should be trained by trained monitors
from existing guardianship programs (e.g. Ni
Hat’ni Dene, Tlicho, Dehcho). From there,
trained watchers will train new watchers
through a pay-it-forward model.

Stewardship
Intergenerational
Recording Knowledge
Respect

Diavik's understanding of existing Guardianship
Plan for another TK Panel session to focus
programs is that they are largely organized and
on closure and post- closure monitoring at
operated by community organizations. It is
the Diavik site.
important to continue discussing this model to
determine what role Diavik and others may play in
such an approach; e.g. funding agreement for
Guardianship program, in-kind donations, program
coordination, etc.

REFERENCE
9.21 Focus on Caribou, TK Panel Session #9, 13-16
May 2016

Existing guardianship programs are celebrated as
good models from which to learn. The next step
will be to determine how best to apply their
practices, resources, and support systems.
Collaboration and sharing are keys to success.

Plan for another TK Panel session to focus
on closure and post- closure monitoring at
the Diavik site.

DDMI TK Panel Recommendations and Response Tracking - Monitoring & General (including TK/IQ Panel Process)
NUMBER

RECOMMENDATION

CONTEXT

DDMI RESPONSE

DDMI ACTION ITEMS

10.15 Watching/Monitoring and the WRSA-SCRP,
Session #10, 14-18 September 2017

Be designed for long term watching/monitoring
as impacts may take a long time to show up (i.e.
a plant may look healthy now but in the future
it may not be strong if dust or contaminated
water affect it).

Community members understand that nature has Stewardship
great power to heal, but that this can take a long Intergenerational
time. The TK Panel wants to be sure that there are Recording Knowledge
plans in place for long term watching and
monitoring so that they can be confident that
closure was successful and the land is healthy
again.

Recognizing that there are still many details to
work out in relation to closure planning and
monitoring, Diavik is generally supportive of this
approach and is interested in continuing
discussions with communities and regulators to
determine a suitable approach for this type of
work.

Plan for another TK Panel session to focus
on closure and post- closure monitoring at
the Diavik site.

10.16 Watching/Monitoring and the WRSA-SCRP,
Session #10, 14-18 September 2017

Watch and check everything (water, wildlife,
birds, bugs, small mammals, plants, weather,
etc.).

The TK Panel is interested in starting to identify
the types of things that are of interest to elders
and youth to monitor. They recognize that more
time and discussion is needed to build on these
ideas and confirm what and how to watch the
area, but that it is but that it is important to start
documenting what has been shared to date.

Stewardship
Intergenerational
Recording Knowledge

Diavik is interested in further discussions for TK
Plan for another TK Panel session to focus
monitoring programs that can support or enhance on closure and post- closure monitoring at
other (western) scientific monitoring programs
the Diavik site.
that will be conducted at the site.

10.17 Watching/Monitoring and the WRSA-SCRP,
Session #10, 14-18 September 2017

Ensure long-term, ongoing and significant
funding.

Funding and resources are important to secure
when planning for long-term watching programs.
The Panel recognizes that more discussions are
required to determine how best to secure and
maintain funding for this type of work.

Stewardship
Intergenerational
Recording Knowledge

Recognizing that there are still many details to
work out in relation to closure planning and
monitoring, Diavik is generally supportive of this
approach and is interested in continuing
discussions with communities and regulators to
determine a suitable framework to support this
type of work.

Plan for another TK Panel session to focus
on closure and post- closure monitoring at
the Diavik site.

10.18 Watching/Monitoring and the WRSA-SCRP,
Session #10, 14-18 September 2017

Be grounded in strong communication and
Collaboration and sharing are the keys to success.
traditional laws around sharing, exchanging and Watching programs should be structured to
stories.
include opportunities for sharing the rich stories
that tell the history of the land and enrich
monitoring outcomes. Scenarios that encourage
sharing should be strongly supported.

Traditional laws
Respect
Recording knowledge

Recognizing that there are still many details to
work out in relation to closure planning and
monitoring, Diavik is generally supportive of this
approach and is interested in continuing
discussions with communities and regulators to
determine a suitable framework for this type of
work.

Plan for another TK Panel session to focus
on closure and post- closure monitoring at
the Diavik site.

10.19 Watching/Monitoring and the WRSA-SCRP,
Session #10, 14-18 September 2017

Start training for watching programs during
mine operations by inviting community
members to site, i.e. train-the-trainer program.
For example, bring up people to work with
Environment dept, starting with one weekend a
month and scaling up over time

The Panel recognizes the benefit of training
Stewardship
monitors now in order to carry forward those skills Intergenerational
for closure and post- closure monitoring at Diavik Recording Knowledge
and other sites. The Panel is supportive of
community monitors that are able to work in both
worlds of knowledge - traditional and western
scientific.

Diavik currently invites and involves community
Evaluate options for some weekend
members in some of their on-site monitoring
community assistants.
however, it is largely program-specific.
Additionally, we have had community members as
employees throughout operations. Diavik will
evaluate options for community assistants on
some weekends. We also continue to support and
encourage participation in the BEAHRS
Environmental Monitoring program and the
Environment and Natural Resources Technology
Program offered through Aurora College.

10.20 Watching/Monitoring and the WRSA-SCRP,
Session #10, 14-18 September 2017

Diavik should support and encourage the TK
Panel to assess and review existing monitoring
methods and results to help us determine what
and how we should monitor in the future

The Panel focuses on closure planning and
Stewardship
monitoring, but they are also interested in Diavik's
operational monitoring and would like to learn
more about monitoring programs, methods and
results in order to determine if they are suitable
for closure monitoring and, if so, how best to apply
these to closure.

Diavik supports the TK Panel in this work. We have Provide a presentation on Diavik's
previously engaged the Facilitators for the TK
operational monitoring programs to the
Panel to compile some examples of TK and other Panel at a future session.
monitoring to assist the Panel in developing ideas
for monitoring at Diavik. We have also dedicated
some of the past TK Panel sessions to monitoring
and continue to plan for future sessions on this as
well.

REFERENCE

TK VALUE/CONCEPT

DDMI TK Panel Recommendations and Response Tracking - Monitoring & General (including TK/IQ Panel Process)
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10.21 Watching/Monitoring and the WRSA-SCRP,
Session #10, 14-18 September 2017

Encouraging all of the communities working
together and supporting each other long into
the future will give us strength. Diavik has
helped us do this and we must continue into the
future.

The collaborative approach that the TK Panel has
developed has been effective for all parties to
learn and understand everyone's interests, views,
ideas and limitations in relation to Traditional
Knowledge, the mine and planning for the future.

Stewardship

Diavik views this as a recommendation to the TK
N/A
Panel members and community organizations. We
are pleased that the Panel recognizes the efforts
we have undertaken to encourage collaborative
work.

10.22 Watching/Monitoring and the WRSA-SCRP,
Session #10, 14-18 September 2017

Diavik should plan to leave some buildings (and
possibly the airstrip) to support Watching
Programs for this and other mines in the
surrounding area.

In order to conduct a watching program in the
mine area long after closure, it would be helpful to
have some buildings present that could be used for
accommodation and monitoring activities.
Communities will be interested in visiting and
observing the area long after the mines are gone.

Stewardship
Safety
Reciprocity
Intergenerational

Diavik is aware of the Panel's interest in having
Determine possibility of leaving some
some buildings or infrastructure remain. Options infrastructure at site post- closure.
for this will continue to be discussed with
communities and regulators. Liability concerns and
maintenance requirements may preclude some
areas/buildings from being left but we understand
that this is important in the North.

10.23 Watching/Monitoring and the WRSA-SCRP,
Session #10, 14-18 September 2017

Diavik should support the development of a
‘best practices’ document that explains the
Panel’s approach to integrating TK into mine
closure planning.

The TK Panel is proud of their cooperative efforts Stewardship
Diavik is generally supportive of this idea, though
to ensure that TK informs mine closure planning in Intergenerational Recording we also think that the Panel's presentations and
a meanginful and transparent way. The TK Panel is Knowledge
reports do a good job of summarizing the process
and principles that underly the Panel's
interested in summarizing and sharing their
recommendations and guidance. Something like
knowledge and approach with others, in hopes
this may be more valuable further in the future,
that others considering projects in the north of
once closure plans advance and more is learned
elsewhere can benefit either now or in the future.
about how to practically apply these
reccommendations and guidance.

REFERENCE

DDMI ACTION ITEMS

N/A

WORKING WITH THE PEOPLE FOR THE ENVIRONMENT

September 14, 2020

By Email

Joe Mackenzie
Chair
Wek’èezhìi Land and Water Board
1 - 4905 48 St.
Yellowknife, NT X1A 3S3

Chris Hotson
A/Executive Director
Wek’èezhìi Land and Water Board
1 - 4905 48 St.
Yellowknife, NT X1A 3S3

Re: EMAB Review of Interim Closure and Reclamation Plan Version 4.1
Dear Joe and Chris,
The Environmental Monitoring Advisory Board (EMAB) wishes to thank the WLWB for the opportunity to
review Diavik Diamond Mines’ Interim Closure and Reclamation Plan Version 4.1, including comments on
the 2019 Reclamation Completion Report and updated security estimates
We respectfully submit the following comments and attached Excel table. Please note we have used the
term North Country Rock Pile (NCRP) and NWRSA to refer to the North WRSA, and South Country Rock
Pile (SCRP) and SWRSA to refer to the South WRSA in some documents and comments.
We contracted Randy Knapp, Slater Environmental Consulting, Arcadis Canada, and Management and
Solutions in Environmental Science to provide technical review and advice, and we also reviewed the
closure plan documents internally. These reviews are included with our comments to provide greater
detail. We also attach an Arcadis Canada review of the Site-Specific Risk-Based Closure Criteria reports
attached to ICRP 4.1 as Appendices X-8.1 & X-8.2. EMAB has approved these documents and the
comments and recommendations in the Excel table. We agree with the broad assessment that the plan is
generally thorough and comprehensive.
Our comments occasionally refer to the report of an EMAB workshop on Diavik’s closure planning that
was held in February 2017 with EMAB Board members and community participants – this report was
submitted to the WLWB as part of our review of WRSA Final Closure Plan Version 1.1. It includes
comments that are relevant to this version of the plan, and these have also been summarized in the Excel
table. We also include two documents to support some of our comments in the Excel Table: Version 10 of
the Traditional Knowledge Panel Recommendations Table, and approved minutes of EMAB’s March 26 &
27, 2019 Board meeting that included a meeting with Diavik on issues the WLWB directed Diavik to
engage on as part of the Reasons for Decision on ICRP Version 4.0.
EMAB draws your attention to the following key concern areas:
Runoff and Seepage Water Quality
EMAB acknowledges the efforts Diavik has made to model runoff water quality into Lac de Gras (LdG). We
are pleased with this approach in comparison to the one proposed in Version 4.0. It is EMAB’s view that
Diavik should make best efforts to reduce the sizes of the individual mixing zones to meet the WLWB
guidelines for mixing zones, including reduction of source contamination where possible. We have
proposed a number of refinements to the modelling to strengthen the reliability of the predictions in

Environmental Monitoring Advisory Board
PO BOX 2577
YELLOWKNIFE, NT X1A 2P9
Ph (867) 766 – 3682
E-mail: emab1@northwestel.net

future versions. We also reviewed Table 2 of Appendix V and questioned a number of the criteria Diavik
has proposed.
Revegetation
The lack of criteria for revegetation success, relatively small area planned for revegetation of the site and
stated intent not to implement the recommendations of the University of Alberta revegetation research
are all concerns, as is Diavik’s statement that it “would prefer to not have to repeat the re-vegetation
effort as a contingency if initial efforts prove unsuccessful.” Community representatives have stated their
desire to see as much revegetation as possible at the minesite, including some level of revegetation of the
NWRSA, SWRSA and PKC. Community representatives also stated the need for Diavik to ensure that
vegetation at the site is safe for wildlife to eat; this applies to both Diavik’s active revegetation as well as
natural revegetation that takes place. We look forward to reviewing Diavik’s revegetation plan proposed
for submission early in 2021
Safety for Wildlife
EMAB again emphasizes the need to ensure safety of wildlife living at or passing through the Diavik mine
site after closure. This includes
• ensuring smooth surfaces, free of voids that could trap or harm caribou legs or threaten the safety of
any wildlife on the rockpiles or crossing over the mine area;
• runoff and seepage that is safe to drink; and
• vegetation that is safe to eat.
We identify lack of criteria for contamination in vegetation as a gap that must be filled.
Climate Change, Thermal Modelling and Long-Term Performance
EMAB continues to have concerns about the performance of the NWRSA cover over the long term ie.
longer than the period modelled, as well as the possibility that climate change may be more extreme than
the estimates used by Diavik. It would be valuable for Diavik to model scenarios where the cover does not
perform as predicted, particularly in relation to water quality.
PKC
EMAB continues to be concerned that the current PKC closure plan may not be viable. We look forward
to reviewing Diavik’s PKC Closure Plan proposed for submission early in 2021.
Closure criteria
Diavik has done a great deal of work on many of the closure criteria; however a number of them are still
unsatisfactory or insufficient, and do not address the need for long-term assessment of performance for
closure objectives. We have included detailed comments on some criteria proposed to address the
closure objectives. We also undertook a review of ERM’s most recent updated site-specific risk-based
closure criteria.
Contaminated Soils
EMAB notes that communities have expressed significant concern over burial of contaminated materials
at the Diavik site. EMAB’s view is that Ekati has demonstrated that hydrocarbon contaminated soils can be
treated to CCME Agricultural Standards and we expect that Diavik can do the same, so there should be no
need to bury any contaminated soil. The treated soil could be a resource for revegetation, recognizing
that any vegetation grown on it would have to meet criteria for wildlife consumption.
Long-term maintenance and monitoring
Diavik has extended the duration of its long term monitoring, although some components may need to be
monitored longer than proposed. It will be important to ensure that monitoring continues until criteria
have been met and everything is stable. We are pleased that Diavik has committed to develop a TK
monitoring component based on input from the TK Panel and communities.

Environmental Monitoring Advisory Board
PO BOX 2577
YELLOWKNIFE, NT X1A 2P9
Ph (867) 766 – 3682
E-mail: emab1@northwestel.net

Security
As a result of a number of the concerns and deficiencies identified by our review, estimates of security for
some components of ICRP 4.1 may not be sufficient.
We trust these comments are useful and look forward to the results of your deliberations. If you require
further information, please contact John McCullum at the EMAB office.
Sincerely,

Charlie Catholique
EMAB Chair
CC:

EMAB Board and Alternates (by email)
Parties to the Environmental Agreement (by email)

Environmental Monitoring Advisory Board
PO BOX 2577
YELLOWKNIFE, NT X1A 2P9
Ph (867) 766 – 3682
E-mail: emab1@northwestel.net
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Reclaim Model - Overview of Program

Project Name:

iavik 2022

All users are urged to read the Reclaim Model User Manual - Scroll down for overview description of program.
Important! Reclaim 7.0 works better with no other excel files open.
If other excel files are open ignore run time error and proceed
The default Excel menu bar has an additional tab labelled "Add-Ins" that provides options specific to the Reclaim Model.

Reclaim Menu
Clear
Duplicate
Unit Costs
Print All
Quit
Help

This option deletes all input data, deletes any duplicated elements and blanks out the project name. It also allows for segregation
into land costs vs water costs if required.
This option Duplicates components of the project. E.g. if there is more than one Open Pit, use duplicate to add a second Open Pit.
Quantities for the new Open Pit are erased, but the Activities and Cost Codes are carried over from the original Open Pit. The new
Open Pit subtotal is added to the Summary page.
This option opens a window of unit costs to provide easy reference. NOTE: the unit cost table has a filter in the 'UNITS' column.
You can select to only see a particular unit (eg km) or multiple units (km and m3) or all units.
This option prints the Summary Worksheet, Unit Cost Worksheet, and the individual component worksheets having non-zero
balances. Individual worksheets can be printed directly using standard printing methods, such as Ctl - P.
Select Quit to exit the program
Redirects user to Instructions worksheet.

WorkSheets
This worksheet contains a cumulative summary of costs for each component of the project.
Summary and project management are added as a percentage of the component costs.

Associated costs such as engineering

Costs are derived for individual closure and reclamation activities by multiplying a "quantity" of activity by a "unit cost".
Components An activity can be edited, added, or deleted from worksheet. However, care should be taken not to modify cells that are defined and
used elsewhere in the program.
Do not change the content or column width of the first column of each component worksheet.
Unit Costs This worksheet contains a look up table with costs for typical work associated with each closure and reclamation activity

Limitations
WorkSheet Names
Defined Names
First line of data
Cell A1
Adding Lines
Printing

The Reclaim Program will NOT work if the worksheets are changed such that the following requirements are not met.
Please review the following prior to modifiying worksheets.
The names of the worksheets must not be changed.
Certain cells have defined names, which must not be changed. Where the cell is named, the name will appear in the "Name Box" to
the left of the formula bar.
The first line of data for any component worksheet starts on line 4. Do not change the first line of a component worksheet, ie
the component name.
Cell A1 on the component sheet MUST always contain the count of that component for the duplicate function to operate. DO NOT
CHANGE.
You can add lines to components and the unit cost table, as long as they are not the last lines.
The last line might fall outside the named ranges. You can check the size of the named range by selecting the name from the drop
down box at the top left of the sheet. Usually this box has a cell reference, or a name.
A component will only be printed if its sub-total is greater than zero. In addition, a component and the summary sheet cannot be
printed if there is an error. Printing has been set to print 1 page per component.

Conditions of Use The Reclamation Cost Estimating Model was prepared to serve as a guide for Government Agencies, mining companies, and others
to estimate the cost of mine reclamation. This model is not intended to replace reclamation planning or to be used to determine the
activities required to reclaim a site or to dictate how much should be spent on reclamation.
Reclaim was prepared by Brodie Consulting Ltd. on behalf of AANDC. AANDC and Brodie Consulting Ltd. are not responsible for
the completeness or accuracy of any reclamation estimate made using this model. The user agrees to check and take responsibility
for all aspects of any cost estimate made using this model.
The following table provides guidance as to whether water management and treatment is considered short term or long term. Short term closure activities
may be costed within a component (eg 'Open Pit' or 'Rock Pile') or 'Water Management'. Long term or post-closure water treatment is costed in 'Water Treatment'.
and included in "Post-closure Monitoring and Maintenance".
Short Term/
Long term
Capital Ex.
flood pit - install/operate pumping system
x
construct diversion ditches
x
treat 1st filling
x
Open Pit
install pump/decant system
x
passive/biological treatment
x
overflow treatment
x
construct diversion ditches
x
install groundwater collection system
x
install toe seepage collection system
x
collect and treat groundwater
Rock Pile/Heap
x
collect and treat seepage (ARD/ML)
Leach Facility
x
install passive treatment system
x
operate and maintain passive treatment system
x
operate pump and detoxify heap leach pile (cyanide destruction)
x
construct diversion ditches
x
pump supernatant (to pit, U/G)
x
treat supernatant
x
install toe seepage collection system
Tailings Facility
x
collect and treat seepage (ARD/ML)
x
install passive treatment system
x
operate and maintain passive treatment system
x
accelerate flooding
x
install seepage collection system
x
U/G Mine
install dewatering/pumping system
x
operate seepage/dewatering system (ARD/ML)
x
refill lakes
redirect creeks/streams
x
stabilize water management ponds
x
stabilize/close sediment ponds
x
fresh water supply - breach embankment
x
Water Management
fresh water supply - remove piping system
x
construct water treatment plant
x
construct sludge pond
x
water control in reclamation quarry
x
operate/maintain water treatment plant
x
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SUMMARY OF COSTS

CAPITAL COSTS
OPEN PIT
UNDERGROUND MINE
TAILINGS FACILITY

ROCK PILE
BUILDINGS AND EQUIPMENT

COMPONENT NAME

COST

LAND
LIABILITY

A154, A418 & A21

$4,530,537

$1,200

$4,529,337

A154N, A154S, A418, A21

$1,295,483
$30,551,821

$935,685
$1,600

$359,798
$30,550,221

NCRP

$40,077,492
$24,478,636

$442,499
$22,491,905

$39,634,993
$1,986,732

$2,203,282

$1,052,458

$1,052,458

CHEMICALS AND CONTAMINATED SOIL MANAGEMEN
SURFACE AND GROUNDWATER MANAGEMENT
INTERIM CARE AND MAINTENANCE

$7,014,382
$20,192,790
SUBTOTAL: Capital Costs

$130,344,425

-

WATER
LIABILITY

$7,014,382
$20,192,790

$24,925,347

$105,320,712

19%

81%

COST

LAND
LIABILITY

WATER
LIABILITY

MOBILIZATION/DEMOBILIZATION

$19,246,929

$3,680,529

$15,551,875

POST-CLOSURE MONITORING AND MAINTENANCE

$25,034,267

$4,787,223

$20,228,152

PERCENT OF SUBTOTAL

INDIRECT COSTS

ENGINEERING

5%

$6,517,221

$1,246,267

$5,266,036

PROJECT MANAGEMENT

5%

$6,517,221

$1,246,267

$5,266,036

HEALTH AND SAFETY PLANS/MONITORING & QA/QC

0.5%

$651,722

$124,627

$526,604

BONDING/INSURANCE

0.5%

$651,722

$124,627

$526,604

- Open Pit

20%

$906,107

$173,272

$732,152

- Underground Mine

20%

$259,097

$49,546

$209,355

- Tailings

25%

$7,637,955

$1,460,582

$6,171,609

5%

$2,003,875

$383,195

$1,619,168

- Buildings and Equipment

20%

$4,895,727

$936,194

$3,955,838

- Chemicals and Soil Management

20%

$440,656

$84,265

$356,059

- Water Management

20%

$1,402,876

$268,268

$1,133,550

0%

$0

$0

$0

SUBTOTAL: Indirect Costs

$76,165,377

$14,564,861

$61,543,037

$206,509,802

$39,490,208

$166,863,749

DDMI Jun19-2020

$158,476,618

$22,341,527

$135,979,432

DDMI Jun19-2020 w/ inflation of 2014 RECLAIM unit rates to 2020 Real Dollars

$167,606,436

$23,292,919

$144,152,468

% Change due to Unit Cost inflation

105.76%

104.26%

106.01%

CONTINGENCY

- Rock Pile

MARKET PRICE FACTOR ADJUSTMENT

TOTAL COSTS
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Reclaim 7.0 Project: Diavik 2022
Open Pit Name:

ACTIVITY/MATERIAL
CONTROL ACCESS
Fence
Signs
Ditch, mat'l A
, mat'l B
Berm

2021-02-18
A154, A418 & A21

Notes

2 for each pit

Block roads
Other
STABILITY STUDY
Conduct stability and setback
study
STABILIZE SLOPES
A154
excavate 5 breaches in dike
erosion protection
break concrete guides & wall
remove thermosiphons
A418
excavate 3 breaches in dike
erosion protection
break concrete guides & wall
remove thermosiphons
caribou ramps
A21
excavate 3 breaches in dike
erosion protection
break concrete guides & wall
remove thermosiphons
COVER/CONTOUR SLOPES
Place fill, mat'l A
Place fill, mat'l B
Rip rap
Vegetate slopes
Vegetate pit floor
Other
CONSTRUCT DIVERSION
DITCHES
Excavate ditches -soil
Excavate ditches -rock
Rip rap in channel base
CONSTRUCT SPILLWAY
Excavate channel
Concrete
Rip rap
Other
RECLAIM QUARRIES
Contour slopes
Place overburden
Vegetate
FLOOD PIT-Captital
Remove stationary equipment
(sump pumps)
Remove dewatering pipeline

Remove power lines
Construct diversion ditches
-Ditch, mat'l A
-Ditch, mat'l B
Construct embankment/dam

Siphons (pipe)

64 thermosiphons - 1 hour each to
remove

64 thermosiphons - 1 hour each to
remove

plus 1 breach causeway

34 thermosiphons - 1 hour each to
remove

2 in A21

Covered under the total powerlines
- "Bldg & Equip"

Pit #

Cost
Code

Unit Cost

#N/A
#N/A
#N/A
#N/A
#N/A

$0.00
$200.00
$0.00
$0.00
$0.00

m3

#N/A
#N/A

$0.00
$0.00

allow

#N/A

Units

m
each
m3
m3
m3

Water Cost

$0
$1,200
$0
$0
$0

$0
$0
$0
$0
$0

$0
$0

$0
$0

$0
$0

$0.00

$0

$0

$0

60,000. SC1H
2,880. RC3L
1,288. RC1L

$10.08
$13.76
$13.05

$604,500
$39,624
$16,814

$0
$0
$0

$604,500
$39,624
$16,814

ea

64. lab-usl

$33.58

$2,149

$0

$2,149

m3
m3
m3

36,000. SC1H
1,728. RC3L
1,288. RC1L

$10.08
$13.76
$13.05

$362,700
$23,774
$16,814

$0
$0
$0

$362,700
$23,774
$16,814

ea
m3

64. lab-usl
1,500. RC1H

$33.58
$19.28

$2,149
$28,925

$0
$0

$2,149
$28,925

m3
m3
m3

48,000. SC1H
2,304. RC3L
1,288. RC1L

$10.08
$13.76
$13.05

$483,600
$31,699
$16,814

$0
$0
$0

$483,600
$31,699
$16,814

ea

34. lab-usl

$33.58

$1,142

$0

$1,142

m3
m3
m3
ha
ha

#N/A
#N/A
#N/A
#N/A
#N/A
#N/A

$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

$0
$0
$0
$0
$0
$0

$0
$0
$0
$0
$0
$0

$0
$0
$0
$0
$0
$0

m3
m3
m3

#N/A
#N/A
#N/A

$0.00
$0.00
$0.00

$0
$0
$0

$0
$0
$0

$0
$0
$0

m3
m3
m3

#N/A
#N/A
#N/A
#N/A

$0.00
$0.00
$0.00
$0.00

$0
$0
$0
$0

$0
$0
$0
$0

$0
$0
$0
$0

m3
m3
m3

#N/A
#N/A
#N/A

$0.00
$0.00
$0.00

$0
$0
$0

$0
$0
$0

$0
$0
$0

each
m

2. #N/A
26,650. PSRL

$6,006.78
$1.08

$12,014
$28,871

$0
$0

$12,014
$28,871

$27.63
$0.00
$0.00
$0.00
$0.00

$0
$0
$0
$0
$0

$0
$0
$0
$0
$0

$0
$0
$0
$0
$0

$154.92

$1,951,950

$0

$1,951,950

$54.17
$15,478.18
$0.00
$0.00

$682,500
$139,304
$0
$0

$0
$0
$0
$0

$682,500
$139,304
$0
$0

$0.00
$0.00

$0
$0

$0
$0

$0
$0

$77.77

$83,994

$0

$83,994

m
m3
m3
m3
m3

m

Siphons (install)
2 siphons A418, 4 A154, 3 A21
Turbidity/silt curtains
Remove pump post-closure
Remove pipeline post-closure
FLOOD PIT-Annual Cost
Operate pumps (power)
Siphon operation
Labour:fuel management,
Monitoring
comissioning/decom
Chemical addition, _____ kg/m3
of water
Chemicals, purchase and shipping
Passive/biological additives
Passive additives purchase and
shipping
Other

m
each
each
m

GNWT - Annotated RECLAIM

6.

$0 100%
$1,200 100%
$0
$0
$0

Land
Cost

m3
m3
m3

2 siphons A418, 4 A154, 3 A21

Number of years of pump flooding

Quantity

%
Cost Land

POWRL
#N/A
#N/A
#N/A
#N/A

12,600. PLSH

12,600. PLIL
9. PS-OP1S
#N/A
#N/A

m3
allow
$/h

#N/A
#N/A
1,080. journeyH

tonne
tonne
$/ha

#N/A
#N/A
#N/A

$0.00
$0.00
$0.00

$0
$0
$0

$0
$0
$0

$0
$0
$0

tonne

#N/A
$0.00
#N/A
$0.00
Annual pumping costs

$0
$0
$83,994

$0
$0

$0
$0

Total pumping costs
Total
% of Total

$83,994
$4,530,537

$0
$1,200
0%

$83,994
$4,529,337
100%

years

1.
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Reclaim 7.0 Project: Diavik 2022
1

Underground Mine Name

2021-02-18
A154N, A154S, A418, A21

ACTIVITY/MATERIAL
CONTROL ACCESS
Fence
Signs
Block roads
Berm
Block adit A418/A154
Contour portal area, A418/A154

Notes

Cap raises at A154/A418
Soil cover on raise caps

Includes contouring ea. 4.5mx4.5m

concrete cap

UG Mine #

Unit
m
each
m3
m3
m3
m3
m2
m3

Cap raise at A21
Includes contouring ea. 4.5mx4.5m
m2
Soil cover on raise cap
m3
Block adit A21
concrete cap
m3
Contour portal area, A21
m3
Remove decline surface
infrastructure
included in Building demolition
allow
REMOVE HAZARDOUS
MATERIALS
Remove hazardous materials, U/G
labor
manhours
Remove/decontam. stationary &
elect. equip
manhours
Remove/decontam. mobile
equipment
each
Remove misc. haz. mat &
explosives
kg
Other
INSTALL BULKHEADS
Bulkheads to control water flow
each
Grout bulkhead
m3
FLOOD MINE
Supply/install pump
each
Supply/install piping system
each
Operate pumps to flood workings
m3
Other
INSTALL GROUNDWATER
COLLECTION SYSTEM
Excavate/install sumps
m2
Install pumping wells
m3
Install pumps/pipelines/power
supply
LS
SPECIALIZED ITEMS
Install water quality monitoring
pipes
each
Install permanent pumping system
each
Other

GNWT - Annotated RECLAIM

Cost
Code

Unit Cost

#N/A
#N/A
#N/A
#N/A
325.5 CLFH
1,440. SB1L

$0.00
$200.00
$0.00
$0.00
$574.44
$4.66

Qty

4.

%
Cost Land
$0
$800
$0
$0
$186,979
$6,708

100%
100%

Land Cost

Water Cost

100%
100%
100%

$0
$800
$0
$0
$186,979
$6,708

$0
$0
$0
$0
$0
$0

60.75 SRH
108. SB1L

$2,309.67
$4.66

$140,312 100%
$503 100%

$140,312
$503

$0
$0

20.25
27.
325.5
1,440.

$2,309.67
$4.66
$574.44
$4.66

$46,771
$126
$186,979
$6,708

100%
100%
100%
100%

$46,771
$126
$186,979
$6,708

$0
$0
$0
$0

$0.00

$0

$0

$0

$53.73

$719,597

50%

$359,798

$359,798

#N/A

$0.00

$0

50%

$0

$0

#N/A

$0.00

$0

$0

$0

#N/A
#N/A

$0.00
$0.00

$0
$0

$0
$0

$0
$0

#N/A
#N/A

$0.00
$0.00

$0
$0

$0
$0

$0
$0

#N/A
#N/A
#N/A
#N/A

$0.00
$0.00
$0.00
$0.00

$0
$0
$0
$0

$0
$0
$0
$0

$0
$0
$0
$0

#N/A
#N/A

$0.00
$0.00

$0
$0

$0
$0

$0
$0

#N/A

$0.00

$0

$0

$0

#N/A
#N/A
#N/A

$0.00
$0.00
$0.00
Total
% of Total

$0
$0
$0
$1,295,483

$0
$0
$0
$935,685
72%

$0
$0
$0
$359,798
28%

SRH
SB1L
CLFH
SB1L
#N/A

13,392. lab-sH
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Reclaim 7.0 Project: Diavik 2022
1

2021-02-18

Tailings Impoundment Name:

ACTIVITY/MATERIAL
CONTROL ACCESS

Pond #

Notes

Unit Cost

#N/A
#N/A
#N/A

$0.00
$200.00
$0.00

m3

#N/A
#N/A

$0.00
$0.00

$0
$0

$0
$0

$0
$0

m3
m3
m3
ha
m3
m3

#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A

$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

$0
$0
$0
$0
$0
$0
$0

$0
$0
$0
$0
$0
$0
$0

$0
$0
$0
$0
$0
$0
$0

m3

#N/A

$0.00

$0

$0

$0

$0.00
$0.00
$0.00
$0.00
$0.00
$3.36
$1.07
$6.15

$0
$0
$0
$0
$0
$5,269,100
$1,317,275
$17,221,517

$0
$0
$0
$0
$0
$0
$0
$0

$0
$0
$0
$0
$0
$5,269,100
$1,317,275
$17,221,517

Units

Fence
Signs
Berm

m
each
m3

Block roads
Other
STABILIZE EMBANKMENT(S)
Toe buttress, drainage layer
Toe buttress, bulk fill
Rip rap
Vegetate
Raise crest
Flatten slopes
Other
COVER TAILINGS

Cover rock from N or S dump

Soil cover, till
Type I rock cover: drill/blast
Type I rock cover: rip
Type I rock cover: load/haul/place

Cost
Code

56%
44%

m3
m2
m2
m2
m3
m3
m3
m3

Quantity

8.

#N/A
#N/A
#N/A
#N/A
#N/A
1,568,000. GRCBLS
1,232,000. GRRPS
2,800,000. GRCSHSS

%
Cost Land

Land
Cost

Water Cost

$0
$0
$1,600 100% $1,600
$0
$0

$0
$0
$0

geotextile over shoreline
geogrid over shoreline
Cover rock from new quarry

m2
m2
m3

592,000. GSTL
592,000. GSGl
#N/A

$3.73
$6.23
$0.00

$2,206,187
$3,687,667
$0

$0
$0
$0

$2,206,187
$3,687,667
$0

Remove & treat pond/seepage
Included in Water Treatment
STABILIZE DECANT SYSTEM
Excavate and replace
Plug/backfill with concrete or clay
Other
REMOVE TAILINGS DISCHARGE
Cyclones

m3

#N/A

$0.00

$0

$0

$0

m3
m3

#N/A
#N/A
#N/A

$0.00
$0.00
$0.00

$0
$0
$0

$0
$0
$0

$0
$0
$0

allow

#N/A

$0.00

$0

$0

$0

m
allow

#N/A
#N/A

$0.00
$25,790.70

$0
$25,791

$0
$0

$0
$25,791

m3
m3
m3

#N/A
#N/A
#N/A

$0.00
$0.00
$0.00

$0
$0
$0

$0
$0
$0

$0
$0
$0

m3
m3

#N/A
#N/A
#N/A

$0.00
$0.00
$0.00

$0
$0
$0

$0
$0
$0

$0
$0
$0

m3
m3
m3
m3
m2

3,240. SC1L
136,500. SCSH
#N/A
6,500. RR3L
1,000. GSTS

$7.37
$5.42
$0.00
$7.58
$10.15

$23,868
$739,375
$0
$49,292
$10,151

$0
$0
$0
$0
$0

$23,868
$739,375
$0
$49,292
$10,151

m3
m3
ha
m3
m2
m2
m3

#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A

$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

$0
$0
$0
$0
$0
$0
$0

$0
$0
$0
$0
$0
$0
$0

$0
$0
$0
$0
$0
$0
$0

m3
m3

#N/A
#N/A

$0.00
$0.00

$0
$0

$0
$0

$0
$0

LS

#N/A

$0.00

$0

$0

$0

each

#N/A

$0.00

$0

$0

$0

each

#N/A

$0.00

$0

#N/A
$0.00
#N/A
$0.00
#N/A
$0.00
Annual treatment costs

$0
$0
$0
$0

Total treatment costs
Total
% of Total

$0
$30,551,821

Pipe
Included in Blgs & Equip - Pipe
Remove reclaim barge
CONSTRUCT DIVERSION
DITCHES
Excavate ditches -soil
Excavate ditches -rock
Rip rap in channel base
FLOOD TAILINGS
Doze tailings to final contour
Raise crest of dam
Other
UPGRADE SPILLWAY
Excavate channel, dam
Excavate channel, tailings
hydraulic mining of tailings
Concrete
Rip rap channel to Lac de Gras
Geotextile channel to Lac de Gras
CONSTRUCT SEEPAGE
COLLECTION POND
Excavate seepage collection pond
Doze & spread excavated material
Vegetate spread material
Bedding layer
Supply geomembrane
Install geomembrane
Erosion protection layer
INSTALL GROUNDWATER
COLLECTION SYSTEM
Excavate/install sumps
Install pumping wells
Install pumps/pipelines/power
supply
SPECIALIZED ITEMS
Install permanent instrumentation,
supply & technican
Install permanent instrumentation,
drilling
TREAT SEEPAGE - see "Water
Management" and "Water
Treatment"
TREAT SUPERNATANT
Pump water (to pit, U/G)
Equipment maintenance and parts
Supply reagents

m3
allow
tonne

Number of years of treatment

years

GNWT - Annotated RECLAIM

1.

$0

$0
$0
$0

$0
$0
$0

$1,600
0%

$0
$30,550,221
100%
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Rock Pile Name:

ACTIVITY/MATERIAL
STABILIZE SLOPES
Flatten slopes with dozer, rock
pile, north
Flatten slopes - Type III in CLR
Basin
Flatten slopes with dozer, till pile
Flatten slope with dozer, till pile,
south
Divert runon, ditch mat'l B
Toe buttress, drain mat'l
Toe buttress, fill mat'l A
Toe buttress, fill mat'l B
Other
COVER ROCK PILE
Till on Type III rock areas
Type I rock cover: drill/blast
Type I rock cover: rip
Type I rock cover: load/haul/place
Till on Type III in CLR Basin
Type I rock on Type III in CLR:
drill/blast
Type I rock on Type III in CLR: rip
Type I rock cover on CLR:
load/haul/place
till on caribou ramps
rock cover from roads etc.
Caribou ramp
Vegetate
Other
VERY LOW PERMEABILITY
COVER (in addition to above)
Liner subgrade preparation compact
Supply geomembrame
Install geomembrane
Protective cover excavate,haul,spread&compact
Vegetate
Install infiltration/seepage
instrumentation
CONSTRUCT DIVERSION
DITCHES
Excavate ditches -soil
Excavate ditches -rock
Rip rap in channel base
CONSTRUCT SEEPAGE
COLLECTION POND
Excavate seepage collection pond
Doze & spread excavated material
Vegetate spread material
Bedding layer
Supply geomembrane
Install geomembrane
Erosion protection layer
INSTALL GROUNDWATER
COLLECTION SYSTEM
Excavate/install sumps
Install pumping wells
Install pumps/pipelines/power
supply
RELOCATE DUMPS
Load, haul, dump or doze
Add lime
Contour reclaimed area
Other
SPECIALIZED ITEMS
Install permanent instrumentation
Install permanent instrumentation
Replacement of instrumentation
TREAT ROCK PILE SEEPAGE see "Water Treatment"
collect and treat seepage
HEAP LEACH SEEPAGE
TREATMENT - Cyanide Detox
Cyanide destruction water
treatment pumping
Reagents
Electrician/mechanic to maintain
treatment plant
Equipment maintenance and parts
Number of years of treatment
HEAP LEACH SEEPAGE
TREATMENT - ARD/ML**
Upgrade/modify pumping system report to WTP

NCRP

Notes

Units

56%
44%

56%
44%

SCRP

4 TDR already installed
Thermistors (GTC) - 5 already
installed
see replacement schedule

Included in Water Treatment

Cost
Code

Quantity

Unit Cost

%
Cost Land

Land
Cost

Water Cost

m3

557,503. DRL

$1.14

$634,160

50% $317,080

m3
m3

151,000. DRL
#N/A

$1.14
$0.00

$171,763
$0

50%

m3
m3
m3
m3
m3

#N/A
#N/A
#N/A
#N/A
#N/A
#N/A

$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

SB3L
GRCBLS
GRRPS
GRCSHSS
SB3L

m3
m3
m3
m3
m3

1,279,821.
1,972,110.
1,549,515.
3,521,625.
81,150.

$317,080

$85,881
$0

$85,881
$0

$0
$0
$0
$0
$0
$0

$0
$0
$0
$0
$0
$0

$0
$0
$0
$0
$0
$0

$5.53
$3.36
$1.07
$6.15
$5.53

$7,071,011
$6,627,069
$1,656,767
$21,659,902
$448,354

$0
$0
$0
$0
$0

$7,071,011
$6,627,069
$1,656,767
$21,659,902
$448,354

$0
$0

$305,420
$76,355

$0
$35,360
$0
$4,178
$0
$0

$998,233
$0
$0
$0
$0
$0

m3
m3

90,888. GRCBLS
71,412. GRRPS

$3.36
$1.07

$305,420
$76,355

m3
m3
m3
ha

162,300. GRCSHSS
6,400. SB3L
#N/A
3,673. DRL
#N/A
#N/A

$6.15
$5.53
$0.00
$1.14
$0.00
$0.00

$998,233
$35,360 100%
$0
$4,178 100%
$0
$0

m2
m2
m2

#N/A
#N/A
#N/A

$0.00
$0.00
$0.00

$0
$0
$0

$0
$0
$0

$0
$0
$0

m3
ha

#N/A
#N/A

$0.00
$0.00

$0
$0

$0
$0

$0
$0

allow

#N/A

$0.00

$0

$0

$0

m3
m3
m3

#N/A
#N/A
#N/A

$0.00
$0.00
$0.00

$0
$0
$0

$0
$0
$0

$0
$0
$0

m3
m3
ha
m3
m2
m2
m3

#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A

$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

$0
$0
$0
$0
$0
$0
$0

$0
$0
$0
$0
$0
$0
$0

$0
$0
$0
$0
$0
$0
$0

m3
m3

#N/A
#N/A

$0.00
$0.00

$0
$0

$0
$0

$0
$0

allow

#N/A

$0.00

$0

$0

$0

m3
tonne
ha

#N/A
#N/A
#N/A
#N/A

$0.00
$0.00
$0.00
$0.00

$0
$0
$0
$0

$0
$0
$0
$0

$0
$0
$0
$0

#N/A

$30,600.00

$30,600

$0

$30,600

$21,384.33
$187,247.34

$171,075
$187,247

$0
$0

$171,075
$187,247

each

1.

each

8. PS-RP1S
1. PS-RP2S

m3

#N/A

$0.00

$0

$0

$0

m3
tonnes

#N/A
#N/A

$0.00
$0.00

$0
$0

$0
$0

$0
$0

#N/A
$0.00
#N/A
$0.00
Annual treatment costs

$0
$0
$0

$0
$0

$0
$0

Total treatment costs

$0

$0

$0
$40,077,492

$0
$39,634,993
99%

allow
allow
years

allow

#N/A

$0.00
Total
% of Total

$442,499
1%

* For construction of passive
treatment system refer to "Water
Management". ARD/ML seepage
treatment becomes post-closure
water treatment cost
**Heap leach ARD/ML seepage
treatment becomes post-closure
water treatment cost

GNWT - Annotated RECLAIM
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1 Chemicals/Soil Area Name:
Note:

The procedures, equipment and packaging for clean up and removal of chemicals or contaminated soils are highly dependent on

ACTIVITY/MATERIAL
Notes
HAZARDOUS MATERIALS AUDIT
Hazardous materials audit
BUILDINGS DECONTAMINATION
& CONSOLIDATION OF
HAZARDOUS MATERIALS
Environmental
technician/coordinator
Decontaminate process plant
500m2/day, 8,525 m2 area
Decontaminate fuel tanks
125 m2/day, 8,167 m2 area
Decontaminate emulsion plant
125 m2/day, 920 m2 area

Units

each

Diesel fuel

Quantity

$54,166.67

$54,167

ENVCOH
LAB-USH
LAB-USH
LAB-USH

$140.83
$47.65
$47.65
$47.65

$81,683
$77,985
$298,842
$33,664

2189 LAB-USH
3129 LAB-USH

$47.65
$47.65

Land Cost

Water Cost

$54,167

50%
50%
50%
50%

$40,842
$38,993
$149,421
$16,832

$40,842
$38,993
$149,421
$16,832

$104,285
$149,064

50%
50%

$52,143
$74,532

$52,143
$74,532

$1.30

$36,218

50%

$18,109

$18,109

ORH
ORH
ORH
PCRH

$1.30
$1.30
$1.30
$2.71

$83,200
$390
$39,000
$4,791

50%
50%
50%
50%

$41,600
$195
$19,500
$2,396

$41,600
$195
$19,500
$2,396

kg

4,082. PCRH

$2.71

$11,055

50%

$5,528

$5,528

litre
litre
kg
allow

9,000. ORH
1,320. ORH
888. PCRH
1.

$1.30
$1.30
$2.71
$2,000.00

$11,700
$1,716
$2,405
$2,000

50%
50%
50%
50%

$5,850
$858
$1,203
$1,000

$5,850
$858
$1,203
$1,000

hr
hr

1 CS2L

Unit Cost

%
Cost Land

$0

persondays
hr
hr
hr

Decontaminate AN storage building 125 m2/day, 2,850 m2 area
500 m2/day, 16,295 m2 area
Decontaminate Buildings 3 to 10
HAZARDOUS MATERIALS
REMOVAL

Cost
Code

580
1637
6272
707

litre

27,860 ORH

litre
litre
litre
kg

64,000
300
30,000.
1,769.

Gear oil and lubricants
Gasoline
Glycol
Propane

bulk of used oil burned in boiler

Oxygen and acetylene

90 bottles assume 100lb cylinders

Paints and solvents
Lab - corrosive
Aerosals processable
Flourscent tubes

annual removal
annual removal
annual removal

Fire extinguishers

800 number at site - assume 5.5lbs

kg

1,984. PCRH

$2.71

$5,373

50%

$2,687

$2,687

Batteries - lead acid

annual amount removed from site

kg

10,000. PCRH

$1.33

$13,260

50%

$6,630

$6,630

Old fluids from vehicles
TREATMENT CHEMICALS
Sulfuric acid transfer to tanker

Assume 40 at 20 litres each

$1.30

$1,040

50%

$520

$520

95 (20bs) & 20 (100lbs)

Haul to disposal facility
Disposal fee
EXPLOSIVES

litre

800. ORH

litre

80,000. PCRH

$2.71

$216,667

50%

$108,333

$108,333

litre
litre

80,000. FCMl
80,000. ORH

$0.24
$1.30

$19,067
$104,000

50%
50%

$9,533
$52,000

$9,533
$52,000

$11,050.00

$11,050

50%

$5,525

$5,525

$50.92
$4.66

$407,333
$37,267

50%
50%

$203,667
$18,633

$203,667
$18,633

allow

1.

#N/A

CONTAMINATED SOILS

Heavy fuel and oil
Remediate
Excavate contaminated soils
Contaminated soil investigation Phase 1
Contaminated soil investigation Phase 2
OTHER
Remove nuclear densometers from
mill

GNWT - Annotated RECLAIM

m3
m3

8,000. CSRL
8,000. SB1L

allow

1. PS-CH1S

$69,644.70

$69,645

50%

$34,822

$34,822

allow

1. PS-CH2S $282,215.16

$282,215

50%

$141,108

$141,108

each

10.

#N/A

$4,420.00
Total
% of Total

$44,200
$2,203,282

$0
$44,200
$1,052,458 $1,150,825
48%
52%
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Building / Equip Name:

ACTIVITY/MATERIAL
DISPOSE MOBILE EQUIPMENT
Decontaminate, ship off-site

Bldg / Equip #:

Notes

Units

Quantity

each

Decontaminate, dispose on-site
DISPOSE STATIONARY
EQUIPMENT
Decontaminate, ship off-site
Decontaminate, dispose on-site
REMOVE BUILDINGS
Process plant
Accommodation Complex - Core
Accommodation Complex - Wings AD
Accommodation Complex Additional Accom
Accommodation Complex - Arctic
Corridor
Accommodation Complex Operations Building (Dorm G+H)
Accommodation Complex Megadome / Storage Sprung
Maintenance Complex
Backfill Plant - Main
Backfill Plant - Loading Bay
Power House 1
Power House 2
Boiler House
Crusher Building
Lude Oil Storage
Batch Plant - Main Building
Batch Plant - Aggregate Loading
NIWTP Acid Storage
North Inlet Water Treatment Original
North Inlet Water Treatment Expansion
North Inlet Water Treatment Warehouse
Tank Farm
SCAP Shop - Frabrication Shop
SCAP Shop - Backfill Storage
SCAP Shop - Warehouse
SCAP Shop - Summit Building
(sprung)

Cost
Code

Unit Cost

%
Cost Land

#N/A

$0.00

$0

$0

$0

Land Cost

Water Cost

each

860. lab-sH

$53.73

$46,211

$0

$46,211

km
each

#N/A
5,000. lab-sH

$0.00
$53.73

$0
$268,667

$0
$0

$0
$268,667

m2
m2

102,300. BRS1L
8,790. BRS1L

$48.75
$48.75

$4,987,125
$428,513

100%
100%

$4,987,125
$428,513

$0
$0

m2

2,190. BRS1L

$48.75

$106,763

100%

$106,763

$0

m2

7,300. BRS1L

$48.75

$355,875

100%

$355,875

$0

m2

1,700. BRS1L

$48.75

$82,875

100%

$82,875

$0

m2

9,300. BRS1L

$48.75

$453,375

100%

$453,375

$0

BRS1L
BRS1L
BRS1L
BRS1L
BRS1L
BRS1L
BRS1L
BRS1L
BRS1L
BRS1L
BRS1L
BRS1L

$48.75
$48.75
$48.75
$48.75
$48.75
$48.75
$48.75
$48.75
$48.75
$48.75
$48.75
$48.75

$73,125
$2,227,940
$1,071,403
$71,663
$489,694
$549,088
$87,750
$351,000
$171,288
$110,299
$3,978
$80,511

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

$73,125
$2,227,940
$1,071,403
$71,663
$489,694
$549,088
$87,750
$351,000
$171,288
$110,299
$3,978
$80,511

$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0

m2

5,250. BRS1L

$48.75

$255,938

100%

$255,938

$0

m2

5,250. BRS1L

$48.75

$255,938

100%

$255,938

$0

BRS1L
BRS1L
BRS1L
BRS1L
BRS1L

$48.75
$48.75
$48.75
$48.75
$48.75

$236,275
$1,941,602
$85,313
$90,188
$41,438

100%
100%
100%
100%
100%

$236,275
$1,941,602
$85,313
$90,188
$41,438

$0
$0
$0
$0
$0

1,500. BRS1L

$48.75

$73,125

100%

$73,125

$0

m2
m2
m2
m2
m2
m2
m2
m2
m2
m2
m2
m2

m2
m2
m2
m2
m2
m2

1,500.
45,701.333
21,977.5
1,470.
10,045.
11,263.333
1,800.
7,200.
3,513.6
2,262.55
81.6
1,651.5

4,846.667
39,827.737
1,750.
1,850.
850.

UG Mine Dry - Main Rescue Building
UG Mine Dry - Warehouse
ERT Building
Sewage Treatment Plant
Emulsion Building
Ammonia Nitrate Building - Main
Ammonia Nitrate Building - Loading
Bay
SCAP Warehouse
Potable Water Treatment
Raw Water Intake
A21 Offices
Airport -Terminal
Airport -Warehouse
Old Site Services
Enviro Field Lab
North Inlet Water Intake
Mine Air Heaters
Windfarm -Substation
Incinerator
Communications Building

m2
m2
m2
m2
m2
m2

306.
195.49
772.8
2,088.
2,300.
13,066.667

BRS1L
BRS1L
BRS1L
BRS1L
BRS1L
BRS1L

$48.75
$48.75
$48.75
$48.75
$48.75
$48.75

$14,918
$9,530
$37,674
$101,790
$112,125
$637,000

100%
100%
100%
100%
100%
100%

$14,918
$9,530
$37,674
$101,790
$112,125
$637,000

$0
$0
$0
$0
$0
$0

m2
m2
m2
m2
m2
m2
m2
m2
m2
m2
m2
m2
m2
m2

1,466.667
2,750.
116.243
784.
1,425.
200.
1,500.
1,800.
540.
357.
1,050.
133.
1,440.833
96.

BRS1L
BRS1L
BRS1L
BRS1L
BRS1L
BRS1L
BRS1L
BRS1L
BRS1L
BRS1L
BRS1L
BRS1L
BRS1L
BRS1L

$48.75
$48.75
$48.75
$48.75
$48.75
$48.75
$48.75
$48.75
$48.75
$48.75
$48.75
$48.75
$48.75
$48.75

$71,500
$134,063
$5,667
$38,220
$69,469
$9,750
$73,125
$87,750
$26,325
$17,404
$51,188
$6,484
$70,241
$4,680

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

$71,500
$134,063
$5,667
$38,220
$69,469
$9,750
$73,125
$87,750
$26,325
$17,404
$51,188
$6,484
$70,241
$4,680

$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0

Core Storage Area - Round Sprung

m2

550. BRS1L

$48.75

$26,813

100%

$26,813

$0

m2

120. BRS1L

$48.75

$5,850

100%

$5,850

$0

$6.50

$428,350

100%

$428,350

$0

Core Storage Area - Standard
Sprung
Break down concrete foundations
and perforate concrete slabs
Remove buildings demo debris to
landfill - loader
Remove buildings demo debris to
landfill - dump truck
Other
Wind turbines
Airstrip lighting, navigation
Power lines & power poles
Pipe
Remove culverts
Place erosion portection material
Remove culverts to landfill
LANDFILL FOR DEMOLITION
WASTE
Type I rock cover: drill/blast
Type I rock cover: rip
Type I rock cover: load/haul/place
Construct embarkments
GRADE, CONTOUR AND
RECLAIM PADS
Intrastructure Areas (building pads,
facilities,camp area, laydowns etc.) scarify/regrade
Infrastructure Areas - place rock
cover
Concrete foundations - cover and
scarify/regrade
Revegetate - scarify & seed
Other
RECLAIM ROADS
Haul roads, A 154 & A418 lease
Service roads, A154 & A418 lease
Haul roads, A21 lease
Service roads, A21 lease
Haul roads, PKC & dumps lease
Service roads, PKC & dumps lease
Haul roads, infrastructure lease
Service roads, infrastructure lease
Haul roads, airstrip lease
Service roads, airstrip lease
Reclaim airstrip

m2

Electrican, mechanical

238 culverts, excavate to 3h:1v side
slopes
Cover culvert side slopes and base
with 0.3m thick rock layer
10 culverts per load, 1 hour to offload
and round trip

0.56
0.44

Excludes mine portal and concrete
foundation areas (cost included
elsewhere)
Rock cover over all buildings with
concrete slabs. Covered in line 73.

65,900. BRCS

hrs

3,715. LOAD-Ll

$341.25

$1,267,744

100%

$1,267,744

$0

hrs

6,063. TRUCK-S

$243.75

$1,477,856

100%

$1,477,856

$0

each
allow
m
m

4. PS-BE2S
1. #N/A
34,000. POWRL
92,337. PSRL

$178,202.78
$55,000.00
$27.63
$1.08

$712,811
$55,000
$939,250
$100,032

100%
100%
100%
100%

$712,811
$55,000
$939,250
$100,032

$0
$0
$0
$0

m3

123,236. SB1L

$4.66

$574,074

50%

$287,037

$287,037

m3

6,790. RR1L

$14.63

$99,304

50%

$49,652

$49,652

$167.92

$4,030

50%

$2,015

$2,015

hrs

24. HIABL

m3
m3
m3
m3

38,136. GRCBLS
29,964. GRRPS
68,100. GRCSHSS
#N/A

ha

54. SCFYL

m3

0. SB3S

m2
ha

ha
ha
ha
ha
ha
ha
ha
ha
ha
ha
ha

32,950. SB1H
145. VHFL
#N/A
3.71
1.6
15.2
28.39
10.13
23.2
14.85
5.4
0.
2.9
11.

SCFYL
SCFYL
SCFYL
SCFYL
SCFYL
SCFYL
SCFYL
SCFYL
SCFYL
SCFYL
SCFYL

$3.36
$1.07
$6.15
$0.00

$128,152
$32,038
$418,852
$0

$0
$0
$0
$0

$128,152
$32,038
$418,852
$0

$4,658.33

$251,550

50%

$125,775

$125,775

$4.55

$0

50%

$0

$0

$6.39
$4,333.33
$0.00

$210,605
$628,333
$0

100%

$4,658.33
$4,658.33
$4,658.33
$4,658.33
$4,658.33
$4,658.33
$4,658.33
$4,658.33
$4,658.33
$4,658.33
$4,658.33

$17,282
$7,453
$70,807
$132,250
$47,189
$108,073
$69,176
$25,155
$0
$13,509
$51,242

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

$210,605
$0
$0
$0
$17,282
$7,453
$70,807
$132,250
$47,189
$108,073
$69,176
$25,155
$0
$13,509
$51,242

$0
$628,333
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0

Total
% of Total

$24,478,636

Yellowknife landfill disposal fee

GNWT - Annotated RECLAIM

$22,491,905 $1,986,732
92%
8%
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Capital Expenditures and Short
Term Water Treatment identified
1 in 'Instructions' worksheet

ACTIVITY/MATERIAL
STABILIZE EMBANKMENT
Toe buttress, drain mat'l
, fill mat'l A
, fill mat'l B
Rip rap
Vegetate
Raise crest
UPGRADE SPILLWAY
Excavate channel
Place rip rap
STABILIZE SEDIMENT
CONTAINMENT PONDS
Place soil cover
Place geotextile
Vegetate
BREACH EMBANKMENT
Remove fill
COLLECTION PONDS
Breach 10 dams
place geotextile
place rock over geotextile
BREACH DITCHES
Excavate
Backfill/recontour
Vegetate
REMOVE PIPELINES
Remove pipes
Concrete plug deep pipes
Install pumps/pipelines/power
supply
Remove thermosiphons
NORTH INLET EAST DIKE
Excavate/construct spillway
Excavate & backfill
COLLECT DRAINAGE FOR
TREATMENT
Excavate collection ditches
Rip rap ditches
Pipes
Pumps
Collect'n pond, exc. mat'l A
, exc. mat'l B
Collect'n pond, fill mat'l A
, fill mat'l B
Collect'n pond, liner
COLLECT DRAINAGE FOR
TREATMENT
Remove and treat North Inlet water
SHORT TERM WATER
TREATMENT*
Annual water treatment cost, from
"Water Treatment"

GNWT - Annotated RECLAIM

Notes

Cost
Code

Unit Cost

m3
m3
m3
m3
ha
m3

#N/A
#N/A
#N/A
#N/A
#N/A
#N/A

$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

$0
$0
$0
$0
$0
$0

m3
m3

#N/A
#N/A

$0.00
$0.00

$0
$0

m3
m2
ha

#N/A
#N/A
#N/A

$0.00
$0.00
$0.00

$0
$0
$0

m3

#N/A

$0.00

$0

$4.66
$10.15
$7.04

$639,793
$609,050
$422,500

Units

m3
m2
m3

Included in Bldgs & Equip - Pipes

Quantity

137,343.75 SB1L
60,000. GSTs
60,000. SBSH

Cost

m3
m3
ha

7,875. SB1L
2,625. SC1H
#N/A

$4.66
$10.08
$0.00

$36,684
$26,447
$0

m
m3

#N/A
#N/A

$0.00
$0.00

$0
$0

LS
ea

#N/A
50. lab-usl

$0.00
$33.58

m3
m3

15,500. SC1H
#N/A

$10.08
$0.00

$156,163
$0

m3
m3
m
each
m3
m3
m3
m3
m2

#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A

$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

$0
$0
$0
$0
$0
$0
$0
$0
$0

m3

#N/A

$0.00

$0

$1,280,517
Total

$5,122,067
$7,014,382

4.

$0
$1,679
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1 Water Treatment

ACTIVITY/MATERIAL
ADDITION OF REAGENTS
H2O2
lime
ferric sulphate

Aluminum sulfate coagulant
Magnafloc 10 floculant
Other
LABOUR AND SUPPLIES
Annual fuel
Annual power
Electrician/mechanic to maintain
treatment plant
Equipment maintenance and parts
Misc. supplies, hoses, tools
Communications
Pump operating costs
Pump maintenance
Other
WATER SAMPLING AND
ANALYSES
Sampling equipment
Analyses
Shipping to laboratory
Reporting
Other
SITE ACCESS
Road maintenance (incl. snow
removal)
Winter road tariff
Truck rental
Air support

Number of years of water treatment

Notes

Units

Quantity

Cost Code

kg
kg
kg
→ Season is assumed to be 3
months; 1 week commissioning, 120
days treatment, 1 week
decommissioning
kg
kg

Included in TPO
Included in TPO
Included in TPO
Included in TPO

54,600 PS-WT1S
105 PS-WT2S
#N/A

Cost

$0.00
$0.00
$0.00

$0
$0
$0

$0.73
$4.51
$0.00

$40,031
$474
$0

litres
kW-h

113,400 FCDH
#N/A

$1.506
$0.00

$170,762
$0

allow
allow
allow
allow

#N/A
#N/A
#N/A
#N/A

$0.00
$0.00
$0.00
$0.00

$0
$0
$0
$0

m3

2,100,000 POCL
#N/A

$0.13
$0.00

$273,000
$0

m3

2,100,000 TPOL

$0.38

$796,250

include in Other below
WTP operators, etc.

#N/A
#N/A
#N/A

Unit Cost

allow
allow
allow
allow
allow

#N/A
#N/A
#N/A
#N/A
#N/A

$0.00
$0.00
$0.00
$0.00
$0.00

$0
$0
$0
$0
$0

allow
allow
allow
allow

#N/A
#N/A
#N/A
#N/A

$0.00
$0.00
$0.00
$0.00

$0
$0
$0
$0

Annual water treatment costs

$1,280,517

years

4
Total

$5,122,067

Note: Short term water treatment is
intended to be included in "Water
Management", whereas long term,
or post-closure, water treatment is
included in
"Post-Closure Monitoring and
Maintenance"

GNWT - Annotated RECLAIM
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1 Post-Closure Monitoring & Maintenance:

ACTIVITY/MATERIAL
MONITORING & INSPECTIONS
Air Quality Monitoring Program
(AQMP)
Aquatic Effects Monitoring
Programs (AEMP)
Surveillance Network Program
(SNP)
Wildlife Effects Monitoring
Programs (WEMP)
Annual geotechnical inspection

Notes

Units Quantity Cost Code

Unit Cost

Cost

See Appendix A

each

1

#N/A

$1,163,000

$1,163,000

See Appendix A

each

1

#N/A

$6,270,909

$6,270,909

See Appendix A

each

1

#N/A

$3,832,749

$3,832,749

See Appendix A
See Appendix A

each
each

1
1

#N/A
#N/A

$4,607,000
$2,438,160

$4,607,000
$2,438,160

Vegetation Monitoring
Soils

See Appendix A
See Appendix A

each
each

1
1

#N/A
#N/A

$405,000
$600,000

$405,000
$600,000

#N/A

$0.00

$0

Other

1 snow machine & 1 boat replaced
twice

each

4

#N/A

$11,000.00

$44,000

See Appendix B

each

1

#N/A

$2,569,349

$2,569,349

See Appendix B

each

1

#N/A

$1,302,600

$1,302,600

See Appendix B

each

1

#N/A

$101,500

$101,500

each

1

#N/A

each

NCRP MAINTENANCE
HOLDBACK
Repair cover
PKC MAINTENANCE HOLDBACK
Repair cover
VEGETATION MAINTENANCE
HOLDBACK
Re-seed

POST-CLOSURE WATER
TREATMENT**
Annual water treatment cost, from
"Water Treatment"
Subtotal, Annual post-closure and
maintenance costs
Discount rate for calculation of net
present value of post-closure cost,
%
Number of years of post-closure
activity
Present Value of payment stream

$0

$23,334,267

20 years
$23,334,267

*Regulatory costs - annual
reporting, management plans,
progress reports etc.
Include water treatment cost from
"Water Treatment" worksheet if
treatment is considered long term,
such as ARD/ML.

GNWT - Annotated RECLAIM
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1 Mobilization/Demobilization:

ACTIVITY/MATERIAL

Notes

Units

Quantity

Cost
Code

Unit Cost

Cost

MOBILIZE & DEMOBILIZE HEAVY
EQUIPMENT
SEE TABLE BELOW
High Reach 45m equiped with tools

Based on Closure Requirements

km

14,552. MHERH

$11.10

$161,588

Heavy Excavator with Sheers
Medium Excavator with grapple for
loading

Based on Closure Requirements

km

32,742. MHERH

$11.10

$363,573

Based on Closure Requirements

km

21,828. MHERH

$11.10

$242,382

Skid Steer Loader
Heavy Excavator with Hammer
CAT D10 Dozer
Articulating 40T Haul truck

Based on Closure Requirements
Based on Closure Requirements
Based on Closure Requirements
Based on Closure Requirements

km
km
km
km

7,276.
7,276.
7,276.
14,552.

MHERH
MHERH
MHERH
MHERH

$11.10
$11.10
$11.10
$11.10

$80,794
$80,794
$80,794
$161,588

Crane
Services Vehicles

Based on Closure Requirements
Based on Closure Requirements
5 day allowance with 4 workers - 2
shifts

km
km

21,828. MHERH
21,828. MHERL

$11.10
$3.68

$242,382
$80,400

hr
km
km
km
km
km

480.
10,914.
10,914.
14,552.
43,656.
3,638.

$53.08
$11.10
$11.10
$11.10
$11.10
$11.10

$25,480
$121,191
$121,191
$161,588
$484,764
$40,397

#N/A
$0.00
#N/A
$0.00
1. PS-MO1S $509,150.81

$0
$0
$509,151

Assembly/dissasembly
Heavy Excavator
Medium Excavator
CAT D10 Dozer
100T haul truck
Drill
MOBILIZE MISC. EQUIPMENT
Pump shipping
Pipe shipping
Minor tools and equipment

each
m
allow

Truck tires
Other
MOBILIZE CAMP

Reclamation activities
Long term reclamation activities (eg
pump flooding)
MOBILIZE WORKERS

allow
allow
Temporary camp needed short term
as existing camp is last building
demolished

Reclamation activities - transport
Flights per year
Reclamation activities - travel time
Long term reclamation activities (eg
pump flooding) - transport
Long term reclamation activities (eg
pump flooding) - travel time
Monitoring Airfare
WORKER ACCOMODATIONS
Reclamation activities
Long term reclamation activities (eg
pump flooding)
MOBILIZE FUEL
Fuel freight - reclamation activities
Fuel freight - long term reclamation
activities
Fuel freight accomodations
WINTER ROAD
Construction and operation

Winter road tariff

$0.00
$0.00

$0
$0

allow

1. PS-MO2S $200,525.99

$200,526

allow

1.

#N/A
#N/A

#N/A

$0

each
manhours

520. MWH
#N/A

$9,858.33
$0.00

$5,126,333
$0

each

#N/A

$0.00

$0

each
each

#N/A
#N/A

$0.00
$0.00

$0
$0

mandays

55,086. ACCML

$108.33

$5,967,650

manmonths

#N/A

$0.00

$0

$0.24

$4,170,658

litre

$0.1921 per loaded tonne per km,
from Winter Road JV

MECHL
MHERH
MHERH
MHERH
MHERH
MHERH

17,499,263. FCML

litre
litre

#N/A
#N/A

$0.00
$0.00

$0
$0

km

#N/A

$0.00

$0

$71.79

$823,708

tonne

11,473.693 PS-MO3S

DEMOBILIZE HEAVY EQUIPMENT
Round trip costs assumed above in
mobilization section
DEMOBILIZE CAMP
DEMOBILIZE WORKERS
crew travel time
crew transportation

GNWT - Annotated RECLAIM

allow

#N/A

$0.00

$0

mandays
each

#N/A
#N/A

$0.00
$0.00

$0
$0

Total

$19,246,929
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1 Interim Care and Maintenance

ACTIVITY/MATERIAL

Notes

INTERIM CARE & MAINTENANCE
Site Supervisor
2 person, at 2160 hrs per yr
Environmental Co-ordinator
2 person, at 2160 hrs per yr

Labourers/caretaker
Cook/camp maintenance
Extra personnel
-electrician
-mechanic
Accommodation
Mob workers to site
Annual fuel - mob
Annual fuel - diesel
Annual fuel - gas
Misc. supplies
Pick-up truck
Grader
Small loader
Dump truck
Snow machine & ATV
Communications
Monitoring during ICM
Interim water treatment
other

Number of years of ICM

GNWT - Annotated RECLAIM

4 person, 24/7, to do fire/safety,
enviro mds, equip op at 2160 per yr
2 person, at 2160 hrs per yr
As req'd, assume, 1 mo. work per
year
As req'd, assume, 1 mo. work per
year
5x365 + 2x30
weekly flights from YZF

Cost
Code

Unit Cost

$/hr
$/hr

4,380 Superh
4,380 envcoh

$99.49
$140.83

$435,781
$616,850

$/hr
$/hr

8,760 LAB-USH
4,380 LAB-USH

$47.65
$47.65

$417,370
$208,685

$/hr

180 ELECH

$102.92

$18,525

$78.92
$108.33
$4,875.00
$0.46
$1.51
$1.52
$5,000.00

$14,206
$204,208
$253,500
$9,737
$27,105
$3,640
$60,000

$55,000.00
$150,000.00
$117,000.00
$100,000.00
$12,000.00
$1,000.00
$2,722,806.24
$0.00
$0.00

$55,000
$150,000
$117,000
$100,000
$24,000
$12,000
$2,722,806
$0
$1,280,517
$0

Annual Interim C&M Cost
Total

$6,730,930
$20,192,790

Units Quantity

$/hr
ondays
$/flight
litre
500 l/mo x 12 plus camp 1000 mo
litre
100 l/mo x 12 x 2
litre
Supplies/parts etc. per month
$/month
to be used by the on-site personnel
Annual rental
Annual rental
Annual rental
1 of each at $10,000
1000 per month
based on 2026

each
allow
allow
allow
allow
allow
each
each

180
1,885
52
21,400
18,000
2,400
12
1
1
1
1
2
12
1

each

years

3

MECHH
ACCML
MWL
FCMH
FCDH
FCGH
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A

Cost
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Unit Cost Table (for refining unit costs see "Estimator" worksheet)
Filter by unit
2020 Dollars

Inf Rate:
ITEM

Detail

COST
CODE

UNITS

Inf Note:

2018-12-31

SPECIFIED $

COMMENTS

Yellowknife - July
Yellowknife -

Accomodation
ACCM

manday

$

108.33

$

189.58

BDA

m2

$

27.73

$

55.47

BRW

m2

$

29.79

$

44.42

BRC
BRS1

m2
m2

$
$

43.33
48.75

$
$

70.42
70.42

BRS2

m2

$

72.58

$

108.33

CSF
CLF

m3
m3

$
$

462.04
382.96

$
$

693.06
574.44

CS1
CS2
CSR

each
each
m3

$
$
$

8,125.00
54,166.67
50.92

$

158.17

DR
DS

m3
m3

$
$

1.14
1.03

$
$

2.60
4.12

m3
m3
m3
m3
m3

$
$
$
$

12.35
13.05
13.05
13.54

$
$
$
$

18.47
19.28
19.28
33.31

INFLATION

108.3%

$139.10
$128.40

Buildings - Decontaminate
Asbestos

Low: removal of asbestos siding &
Unit costs are based on 3m high,

Buildings - Remove
Wood
Concrete
Steel - teardown
Steel - for salvage

$

6.50

Specified: puncture concrete

Concrete work
Small pour
Large pour

$

2,307.50

Low: YK; High=1.5xLow
Specified: concrete crown pillar

Contaminated Soils
ESA Phase 1
ESA Phase 1
Remediate on site

Low: small, "clean" site
Low: small, "clean" site

Dozing
doze rock piles
doze overburden/soil piles

Low cost: doze crest off dump
High cost: push up to 300 m

Excavate Rock; Low Spec's and QA/QC
drill/blast/load/short haul
drill/blast/load/long haul
RB1 + spread and compact
RB2 + spread and compact
Specified activity

RB1
RB2
RB3
RB4
RBS

Low:quarry operations for bulk fill

(e.g. ditch/spillway excavation)
Low:foundation

Excavate Rock; High Spec's and QA/QC
drill/blast/load/short haul
drill/blast/load/long haul
RC1 + spread and compact
RC2 + spread and compact
Specified activity

RC1
RC2
RC3
RC4

m3
m3
m3
m3

$
$
$
$

13.05
13.76
13.76
14.63

$
$
$
$

RCS

m3

RR1
RR2
RR3
RR4
RRS

m3
m3
m3
m3
m3

$
$
$
$

14.63
15.38
7.58
8.23

$
$

19.28
19.93
19.93
20.80

e,g, cover construction
e,g, cover construction
$

189.58

Specified-drift excavation

Excavate Rip Rap
drill/blast/load/short haul/place
drill/blast/load/long haul/place
source is waste dump/short haul
source is waste dump/long haul
Specified activity

19.23
22.37

High: quarry & place rip rap in
cost includes sorting

Excavate Soil; Low Spec's and QA/QC
clear & grub
excavate/load/short haul

SBC
SB1

m2
m3

$
$

3.68
4.66

$
$

5.42
6.39

excavate/load/long haul
SB1 + spread and compact
SB2 + spread and compact
Specified activity
Tailings

SB2
SB3
SB4
SBS
SBT

m3
m3
m3
m3
m3

$
$
$
$
$

4.98
5.53
5.96
3.47
1.46

$
$
$
$
$

7.91
9.64
11.92
7.04
4.01

SC1
SC2
SC3
SC4
SCS

m3
m3
m3
m3
m3

$
$
$
$

7.37
7.69
9.64
10.08

$
$
$
$
$

10.08
12.73
15.38
25.13
5.42

FNC

m

$

14.68

$

219.92

FCG
FCD
FCM
FCE

litre
litre
litre
kW-h

$
$
$
$

1.14
1.07
0.24
0.18

$
$
$
$

1.52
1.51
0.46
0.21

$

4.55

$

16.79

Low: non-engineered;
Low: non-engineered;
Low: rehandle waste rock dump by
High:contour surface - wet or frozen;

20.37

Low: non-engineered;
Low: non-engineered;
High:hydraulic mining;

Excavate Soil, High Spec's and QA/QC
excavate/load/short haul
excavate/load/long haul
SC1 + spread and compact
SC2 + spread and compact
Specified activity

$

Fence
Fuel and Electricity
Fuel cost - gas
Fuel cost - diesel
Fuel mobilization
Electricity

$

0.53

$

10.15

High: winter road usage
Low and High:Yellowknife;

Geo-Synthetics
geotextile
geogrid
liner, HDPE

GST
m2
GSG
m2
GSHDPE m2

$
$
$

3.73
6.23
8.61

Supply and install

liner, ES3
geosynthetic installation

GSES3
GSI

m2
m2

$
$

21.88
3.42

$

15.17

bentonite soil ammendment

GSBA

tonne

$

333.99

$

377.54

FOB Edmonton, add shipping &

grout

m3

$

256.26

$

310.65

High: cement, FOB Yellowknife

sman
super
eng
envco
envtech
elec
journey
lab-s
lab-us
oper
mech
oper-wt
safety
admin

$/hr
$/hr
$/hr
$/hr
$/hr
$/hr
$/hr
$/hr
$/hr
$/hr
$/hr
$/hr
$/hr
$/hr

$
$
$
$
$
$
$
$
$
$
$
$
$
$

135.42
56.33
102.92
80.34
39.00
80.17
47.67
44.42
33.58
44.42
53.08
44.42
39.00
41.17

$
$
$
$

164.67
99.49
238.33
140.83

$
$
$
$
$
$
$
$
$

102.92
77.77
53.73
47.65
70.42
78.92
64.85
72.55
62.71

$/hr
$/hr
$/hr
$/hr
$/hr
$/hr
$/hr
$/hr
$/hr
$/hr
$/hr
$/hr
$/hr
$/hr

$
$
$
$
$
$
$
$
$
$
$
$
$
$

189.58
341.25
205.83
455.00
205.83
243.75
325.00
222.08
530.83
167.92
184.17
167.92
162.50
62.83

$
$

281.67
612.08

$

162.50

MHER
MHEA

kmtonne
kmtonne

$
$

3.68
13.00

$

11.10

MCR

each

$

54,166.67

MW

each

$

4,875.00

$

9,858.33

OR

litre

$

0.47

$

1.30

PCBR

litre

$

43.55

$

50.81

Low: shipping, handling & disposal

PSR
PSS
PSI

m
m
m

$
$
$

1.08
6.61
27.08

$
$

26.00
12.03

Low: remove/dispose on site; High:
Low:supply; High:supply and ship

PLR
PLS
PLI

m
m
m

$
$
$

23.83
139.75
54.17

$
$

78.00
154.92

Low: remove/dispose on site; High:
Low:supply; High:supply and ship

POWR

m

$

27.63

PCR

kg

$

0.49

$

2.71

Low: shipping, handling & disposal

PC
PS
POC
PM

each
each
m3
allow

$
$
$
$

211,250.00
2,708.33
0.13
27,083.33

PBF

m3

$

92.08

$

325.00

SCFY

ha

$

4,658.33

$

6,532.50

$

2,329.17

SR
POR

m2
m3

$
$

698.75
20.37

$
$

2,309.67
270.83

$

1,300.00

RPT

each

$

10,833.33

$

21,666.67

SW

each

$

3,250.00

$

7,583.33

SI

each

$

1,950.00

$

3,900.00

Small (< 1000 m3/d)

TPS

lump sum $

9,750,000.00

$ 16,250,000.00

Large (> 1000 m3/d)
Constructed Wetland

TPL
CWTS

lump sum $ 16,250,000.00
ha
$
216,666.67

$ 49,833,333.33
$
325,000.00

TPO

m3

$

0.38

$

2.17

ferric sulphate

ferric

kg

$

1.29

ferrous sulphate
lime

ferrous
lime

kg
kg

$
$

1.43
0.61

hydrogen peroxide, 35%
Sodium Metabisulfate

hperox kg
Nametab kg

$
$

1.63
1.28

Caustic soda, 50%
Sulfuric acid, 93%

caustic
sulfuric

kg
kg

$
$

0.80
0.34

flocculant
copper sulphate
shipping

flocc
kg
copper kg
shipping kg

$

6.50

$

0.22
4,333.33
4,875.00
14,083.33
2,816.67

$

6,500.00

Supply and install; large quantity
FOB Yellowknife
Low:geotextile; High:ES3 or HDPE

Grouting (/m3 of rock grouted)
Labour & Equipment Rates
Site manager
Supervisor
Registered engineer
Environmental coordinator
Evironmental technologist
Electrician
Journeyman - various
Labour - skilled
Labour - unskilled
Equipment operator
Heavy duty mechanic
Water treatment plant operator
Security / first aid
Administative staff

Equipment rates include operator and fuel
Loader - 4 cu.yd (3.06m3)
load-s
Loader - 7 cu.yd (5.35m3)
load-l
Excavator - 26.76-30.84 tonnes
exc-s
Excavator - 68.95+tonnes
exc-l
Grader
grad
Dump truck off hwy 30-50 tonnes
truck-s
Dump truck off hwy 55-75 tonnes
truck-l
dozer, small
dozers
dozer, large
dozerl
smooth drum compactor
comp
scooptram, 6 yd3 bucket
scoop
flat bed truck with hiab
hiab
fuel truck
ftruck
water truck
wtruck

Mobilize Heavy Equipment
Road access
Air access

cargo rate>500lb

Mobilize Camp
Road access

refurbish existing camp

Mobilize Workers
flight

Low:e.g. 8 passenger; High: Dash 7

Oil Removal
oil removal

Low:waste oil heater; High: ship

PCB Removal
Remove from site

Pipes, small (<6in dia.)
remove/dispose on site
supply
install

Pipes, large (>6in dia.)
remove/dispose on site
supply
install

Power Lines
remove/dispose on site

Process Chemicals
Remove from site

Pumps
Pump capital cost
Pump shipping
Pump operating cost
Pump maintenance

pump operating costs should be

Pump sand BackFill
Scarify - road/mine site
Shaft, Raise & Portal Closures
Shaft & Raises
Portals

Low:pre-cast concrete slabs, little
Low:unit cost code

Site Inspection Report
SpillWay - Clear
Survey/Instrumentation
2 person crew

Treatment Plant - Construct

Treatment Plant - Operate
Treatment Chemicals

Vegetation
Hydroseed, Flat
Hydroseed, Sloped
Veg. blanket/erosion mat
Tree planting
Wetland species

VHF
VHS
VB
VT
VW

ha
ha
ha
ha
ha

$
$
$
$

WS

each

$

7,583.33

$

10,833.33

WRC
WRU

km
kmtonne

$
$

2,166.67
0.31

$

12,458.33

$

51.70

Specified= /m3, Wetland Growth

Water Sampling/Analysis/Reporting
Winter Road
Construction
Usage

INFLATION
Yellowknife 2018

Project Specific Unit Costs

101.8%
$136.60

Granite Rock Capping
Drill Blast Granite Rock (remined
rock)
Ripping Granite Rock
Load/Short haul/Spread Compact

GRCBL m3

$

3.36

GRRP
m3
GRCSHS m3

$
$

1.07
6.15

PS-OP1 ea

$

15,478.18

Install permanent instrumentation

PS-RP1 each

$

21,384.33

Replacement of instrumentation

PS-RP2

$

187,247.34

PS-CH1 each

$

69,644.70

PS-CH2 each

$

282,215.16

$
$

16.74
178,202.78

$
$

0.73
4.51

PS-MO1 allow
PS-MO2 allow

$
$

509,150.81
200,525.99

PS-MO3 tonne

$

71.79

Open Pit - FLOOD PIT-Captital
Turbidity/silt curtains

Rock Pile - SPECIALIZED ITEMS

Chemicals - CONTAMINATED SOILS
Contaminated soil investigation Phase 1
Contaminated soil investigation Phase 2

Bldgs & Equip - REMOVE BUILDINGS
Buildings
Wind Turbine

PS-BE1 allow
PS-BE2 ea

Water Treatment - ADDITION OF REAGENTS
Aluminum sulfate coagulant
Magnafloc 10 floculant

PS-WT1 kg
PS-WT2 kg

Mobilization - MOBILIZE MISC. EQUIPMENT
Minor tools and equipment
Reclamation activities

Mobilization - WINTER ROAD
Winter road tariff

PC Water Treatment - 2020 Real Dollars
Adapt buidlings

PS-PC1 alow

$

40,000.00

Annual fuel - mob

PS-PC2 litre

$

1.97

GNWT - Annotated RECLAIM

4 person crew - 7 days = $20,000 +
$20,000 materials
Flight cost, allow Dash 7 and 5000L/
5000 kg payload
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Reclaim Project:

Unit Cost Estimator

1 Equipment Productivity Figures and Graphs have been reproduced from Caterpillar Performance Handbook - Edition 42

EXCAVATION

HAUL AND DUMPING

SPREADING/DOZING

Productivity

Productivity

Productivity

Machine Cat 336EL
bucket capacity
fill factor
cycle time
operator skill
machine availability
altitude adjustment
Hourly productivity

Machine Cat 770
3.16
75%
45
80%
83%
100%
125.89

Operating Costs
- Contractor
Contractor hourly rate
Excavation cost - contractor rate

m3
%
seconds
%
%
%
m3/hr

truck capacity
fill factor
load time
haul distance
average velocity
haul time + return time
wait time
dump time
cycle time
machine availability
altitude adjustment
Hourly productivity
Operating Costs
- Contractor
Contractor hourly rate
Haul and Dump - contractor rate

$180.00 $/hr
1.43 $/m3

- Owner
ownership, daily
maintenance
fuel
consumables (cutters, tires)
operator
Owner hourly rate
Excavation cost - owner rate
Excavation cost - select
contractor or owner rate (D22
or D31)

- Owner
ownership, daily
maintenance
fuel
consumables (cutters, tires)
operator
Owner hourly rate
Haul/Dumping Cost - owner rate
Haul/Dumping Cost - select
contractor or owner rate (I22 or
I31

$/day
$/hr
$/hr
$/hr
$/hr
$0.00 $/hr
$0.00 $/m3

$/m3

Excavator
heaped bucket capacity, m3
easy digging, shallow digging,
small swing angle
med. to hard digging, rocky soil,
swing angle to 90 deg.
tough digging, sandstone, caliche,
at max. machine depth, swing
angle > 120 deg.
Material
Moist loam or sandy clay
sand and gravel (not till)
hard tough clay
rock - will blasted
rock - poorly blasted

6.0 min.
1.5 km
20.0 km/hr
9.0 min.
0.5 min.
1.0 min.
16.5 min.
83% %
100% %
13.7ave. min/cycle
88.0 m3/hr

Cat 320
Cat 325B
Cat 375
1.5
2.2
5.4
Typical Cycle Times (seconds)
16

18

20

23

23

25

27

29

35

Truck capacity - heaped, m3

Machine Cat D8
Estimate production using example curves provided or
equivalent from other supplier
Correction factors (see table provided)
operator skill
material type, see table
slot dozing
side by side dozing
visibility
job efficiency
altitude adjustment
slope adjustment
Hourly productivity

600 m3/hr

0.75
0.80
1.00
1.00
1.00
0.83
1.00
1.00
298.8 m3/hr

Operating Costs
- Contractor
$225.00 $/hr
2.56 $/m3

$/day
$/hr
$/hr
$/hr
$/hr
$0.00 $/hr
$0.00 $/m3

$/m3

Trucking

Hourly rate - contractor supplied
Dozing - contractor rate
- Owner
ownership, daily
maintenance
fuel
consumables (cutters, tires)
operator
Owner hourly rate
Spreading/Dozing Cost - owner rate
Spreading/Dozing Cost - select contractor or
owner rate (N22 or N31)

$260.00 $/hr
0.87 $/m3

$/day
$/hr
$/hr
$/hr
$/hr
$0.00
$0.00 $/hr

$/m3

Dozing
Cat 771 D Cat 777D
Cat 789C
27.5
60.5
137

Fill Factor (% of heaped bucket capacity
100 - 110
95 - 110
80 - 90
60 - 75
40 -60

Operator Skill
Correction factor

poor
0.6

average
0.75

good
1

Machine availability
Correction factor

poor
0.9

average
0.95

good
1

GNWT - Annotated RECLAIM

25.1 m3
80% %

Reclaim Model: Estimator
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The functions in this worksheet serve as a back up in the event that the menu item "Add-Ins" is not shown in Excel menu bar
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Hutchinson
Environmental Sciences Ltd.
1-5 Chancery Lane, Bracebridge, ON P1L 2E3 │ 705-645-0021
Suite 202 – 501 Krug Street, Kitchener, ON N2B 1L3 │ 519-576-1711

Technical Memorandum
Date:

September 15, 2020

To:

Bryana Matthews and Rick Walbourne (Government of the Northwest Territories)

From: Richard Nesbitt, Kris Hadley (Hutchinson Environmental Sciences Ltd.)
Re:

Review of Diavik’s Interim Closure and Reclamation Plan v.4.1

1.

Introduction

Hutchinson Environmental Sciences Ltd. (HESL) was contacted by the Government of the Northwest
Territories (GNWT) requesting our support in reviewing Diavik Diamond Mines Inc.’s (DDMI) Interim
Closure and Reclamation Plan (ICRP) version 4.1. The latest version of the ICRP was submitted by DDMI
in response to the 2019 Reasons for Decision provided on the previous iteration of the plan.
Our specific assistance was requested pertaining to the water quality predictions and proposed closure
criteria, post-closure monitoring and proposed closure options. We have reviewed the main ICRP report in
addition to the following appendices within the purview of that request:
Water quality closure criteria (Appendix V)
Post-closure water quality monitoring/AEMP (Appendix VI)
North Inlet Closure Options (Appendix X-6)
Site Water Quality Model (Appendix X-10)
Hydrodynamic and Water Quality Modelling of Lac de Gras (Appendix X-12)
We are pleased to provide this support to the GNWT under our standing offer contract SC-ENR-01-5007.
Our technical comments on the ICRP are provided in Section 2 of this report.

2.

Technical Comments

#

Topic

Reference

Comment

1.

Improvements required
to surface runoff and
seepage water quality

5.2.5 Permanent
Closure Requirements
– Waste Rock Storage
Area

DDMI indicates that a 100 m to 1,800 m mixing zone is required to meet AEMP objectives for all
parameters at all points of discharge into Lac de Gras. A relatively large (i.e. >100 m) physical
mixing zone is required to achieve the sufficient dilution of monitored parameters at most points
of discharge around East Island to meet AEMP criteria based on the current closure approaches
selected by DDMI. While we acknowledge that the MVLWB/GNWT Guidelines for Effluent Mixing
(2017) suggests a “maximum radius of 100 m or 25% of the width of the lake (whichever is
smaller)” as a “useful starting point for defining the dimensions of a regulated mixing zone”, and
that the boards have flexibility to permit a larger radius, the mixing zones around East Island
proposed by DDMI are neither justified nor supported within the MVLWB/GNWT framework. The
actual target concentrations proposed by DDMI (i.e. the AEMP criteria) remain acceptable
objectives for the edge of a mixing zone.

DDMI. May 8, 2020.
DDMI Response to
WLWB Conformity
Check Follow-up for
Interim Closure and
Reclamation Plan
Version 4.1. Submitted
to the WLWB.

We further note that the proposed mixing zones do not support several key overarching closure
goals outlined by DDMI in Table 2-1. Specifically, Goal 1: “Land and water that is physically and
chemically stable and safe for people, wildlife and aquatic life.” and Goal 2: “Land and water that
allows for traditional use”. The proposed mixing zones occlude a sizable portion of littoral zone
around East Island (2,367,247 m2) that is less suitable for both people and aquatic life, and
detracts from traditional uses. This impact to nearshore habitat is of particular concern given the
ecological importance of the littoral zone and that dilution to meet AEMP benchmarks is
expected to be required into the long term, thereby indefinitely impacting aquatic habitat around
East Island. Aquatic habitat within a long term mixing zone in the post closure environment
should not be considered adequate to sustain “all forms of aquatic life and all aquatic life stages
in the aquatic environment for indefinite exposure periods” (CCME 2007).
DDMI notes several contingencies for poor water quality, including modifying “post-closure
drainage pathways to locate discharges in areas with better Lac de Gras mixing conditions”.
However, the potential discharge sites, the expected improvements to water quality and the
proposed changes to mixing zones are not detailed or modelled.
Reference:
Canadian Council of Ministers of the Environment. 2007. A protocol for the derivation of water
quality guidelines for the protection of aquatic life 2007. In: Canadian environmental quality
guidelines, 1999, Canadian Council of Ministers of the Environment, 1999, Winnipeg.

2.

SW2-1 Runoff
Discharge Closure
Criteria

Appendix V; Table 2.

DDMI provides SW2-1 Runoff Discharge Closure Criteria based on the following formula: “AEMP
Benchmark*(DF+1)-(C_Background*DF) or Acute Aquatic Life Guideline - whichever is lower”.
While the AEMP benchmarks are acceptable targets for the edge of the mixing zone, the size of
the mixing zone and associated dilution factor have not been adequately justified. This in turn
renders the concentrations outlined as the SW2-1 Runoff Discharge Closure Criteria at higher
than acceptable concentrations.

Hutchinson Environmental Sciences Ltd.
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Recommendation
The number of proposed discharge locations, the sizes of the multiple mixing zones
and the area of impacted littoral zone presented in the ICRP v4.1 are not sufficiently
justified. Additional information is required to support both the number of proposed
mixing zones and the reliance on mixing zones significantly greater than 100 m.
DDMI should justify the reliance on both the number of mixing zones and their size
through an alternatives analysis including an assessment of modifying the proposed
approaches to closing the site to improve site wide water quality. Modifications
proposed should focus on two primary objectives:
1. the number of points of discharge to Lac de Gras where runoff/seepage
exceeds the AEMP benchmarks should be minimized, and
2. water quality should meet AEMP benchmarks for all parameters within 100 m
of points of discharge to Lac de Gras.
DDMI should also provide water quality modelling to support the alternatives analysis
by characterizing improvements to site wide runoff water quality that may be
achieved by:
1. capping Type I waste rock with inert overburden and till; and
2. modifying post-closure drainage pathways to a) minimize the number of
discharge locations, b) ensure the remaining discharge locations are situated
within Lac de Gras at points that achieve improved mixing conditions, and c)
improve site wide runoff/seepage water quality. We recognize that rerouting
drainages away from the ends of the bays and towards points of land…would
increase the amount of land disturbed” (DDMI) but acknowledge that this may
be necessary to achieve the required improvements to water quality.
We also request DDMI clarify whether habitat within the mixing zones (either as
currently proposed or in future iterations of the ICRP) is considered available for fish
and aquatic life. Areas where some or all water quality parameters exceed AEMP
benchmarks should not be considered suitable habitat for aquatic life.

DDMI should determine the minimum dilution that can be achieved 100 m from the
points of discharge to Lac de Gras for each parameter with an associated AEMP
benchmark. DDMI should then revise the SW2-1 Runoff Discharge Closure Criteria
such that they can meet AEMP benchmarks within 100 m from the point of discharge
to Lac de Gras.

#
3.

Topic
Time Frame for
Proposed Closure
Criteria

Reference
Appendix V, Table 1,
Table 2.

Comment
Table 1: “Closure Objectives, Activities and Proposed Criteria” outlined proposed closure criteria
for each closure objective. Several objectives such as SW1. “Surface runoff and seepage water
quality that is safe for humans and wildlife”, and SW2. “Surface runoff and seepage water quality
that will not cause adverse effects on aquatic life or water uses in Lac de Gras or the
Coppermine River” make reference to achieving water quality criteria as outlined in Appendix V,
Table 2.
The proposed closure criteria as described in Table 1 are not sufficient to demonstrate that the
closure objectives have been achieved as no timelines or duration are presented.

Recommendation
All proposed water quality criteria for closure associated with meeting water quality
objectives outlined in Appendix V Table 2 should be modified to include a timeframe
over which the proposed closure criteria must be met to determine whether the
associated objective has been met. For example, SW1-1 could be modified to read:
Five consecutive years where all criteria outlined in Table 2 for
Human/Drinking Water have been met.
Similarly, proposed closure criteria associated with acute toxicity (e.g. SW2-2) should
also be modified to include a timeframe over which they must be achieved. For
example, SW2-2 could be modified to read:
Five consecutive years with no acute toxicity (96 h Rainbow Trout, 48 h
Daphnia magna).

4.

Evaluation of North
Inlet Water Quality
Trends

Appendix V, Table I.

Closure Criteria NI4-1 “Water quality that meets criteria NI2-1 and is trending toward reference
conditions.” is ambiguous. A clear definition of what is meant by “trending towards reference
conditions” is required to evaluate whether objective NI4 has been achieved.

DDMI should clarify how water quality “trending towards reference conditions” within
the North Inlet will be evaluated. We recommend that any evaluation rely on at least
five years of consecutive monitoring data assessed seasonally to include a) baseflow
seepage (i.e. summer) water chemistry, b) periods of higher precipitation in the fall,
and c) during freshet. We caution against pooling data from the North Inlet across all
three seasons. We further recommend that trend analysis incorporate both a
statistical approach and an evaluation relying on visual assessments of graphical
data using professional judgement. Inclusion of visual assessments using
professional judgement is intended to mitigate the effects of wet or dry years which
may increase the variance in the dataset, occluding a statistically driven conclusion
regarding a potential trend in measured water quality data.

5.

Reclamation Materials

4.5 Reclamation
Materials

DDMI proposes that “Lakebed sediments are also a possible reclamation material” indicating that
“Some lakebed sediment was dredged from the A154 and A418 dike alignments and deposited
in the on-land sediment storage facility that is now Pond 3. Dredged lakebed sediment from A21
dike construction was deposited in Pond 3. When Pond 3 is dewatered and decommissioned,
lakebed material that settled into Pond 3, rather than remaining in suspension and pumped to
the North Inlet, would become available as a potential reclamation material.”

If DDMI continues to characterize lakebed sediments as a potential reclamation
material, the following information should be provided at minimum:
1. Specific uses and associated volumes proposed for lakebed sediments as
reclamation material,
2. Geophysical characterization demonstrating the stability of lakebed materials
as a reclamation material in their proposed uses, and
3. Sediment chemistry and particle size analysis to help justify that the use of
lakebed sediments as a reclamation material will not result in a chemical
liability on site.

We caution against the use of lakebed sediments, particularly from Pond 3, as a possible
reclamation material without confirmation of quality. Pond 3 receives runoff from Type III rock
and may therefore be enriched with sulphates and metals. We also note that lakebed sediments
should be appropriately characterized and their proposed use as reclamation material should
consider that lakebed sediments are often not suitable for use as a reclamation or revegetation
material as they may be of low strength and prone to liquefaction (Agnico Eagle, 2019) “The high
saturation of predominantly finegrained materials within the lakebed sediments would have little
shear strength, leading to a reduced workability and an increased fluidization tendency of the
material during freeze and thaw cycles, which could lead to instability issues and added
sediments in surface contact water.” (Agnico Eagle, 2019).
Reference:
Agnico Eagle. 2019. 2AM-WTP1826 Technical Comment Responses. Submitted to the Nunavut
Water Board
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#
6.

Topic
Treatment of values
below detection

Reference
Smith, 2019; Appendix
X-12, Appendix X-10

Comment
Treatment of censored data considered for modelling purposes in both the Site Wide Water
quality model (SWWQM Appendix X-10), the derivation of seepage water quality (Smith, 2019)
and the Mike Hydrological and Water Quality Model (Appendix X-12) vary.

Recommendation
DDMI should provide discussion justifying their approach in censored data treatment
in model predictions of water quality. We recommend that future iterations of the
water quality models apply a more conservative approach to handling censored data
or, at minimum, a consistent, defensible approach across models.

Smith (2019) employs a randomly generated multiplier of 0-1 for values below the detection limit
(BDL) suggesting that this method “conceptually better represents a true distribution of
concentrations”, while the Lac de Gras modelling approach uses a value of 0.5* the detection
limit (DL). Furthermore, SWWQM uses a value of 0 for natural runoff constituents whose
concentrations are below detection as opposed to a more conservative estimation of
concentrations.
While potentially more accurate, both the application of 0.5* the DL and a randomly generated
multiplier between 0 – 1 * the DL are less conservative approaches when making model
assumptions than applying the DL for values BDL, and are not justified within the text of the
modelling for the Closure Plan.
7.

Site Wide Water
Quality Modelling –
Water Quality Model
Assumptions

Appendix X-10 –
Section 4.2

As is common when modelling environmental parameters, Section 4.2 of Appendix X-10
describes the assumptions of the Site-Wide Water quality model. Section 8.0 (Conclusions)
includes an additional assumption (i.e., No seepage from the PKC facility).
While the assumptions of the SWWQM are presented, discussion on the sensitivity of model to
these assumptions is not provided. Further, the rationale as to how the model assumptions
numerically influence the model are not provided.

1. All assumption included in Section 8.0 should be listed under the Section 4.2
Assumptions.
2. Details as to how the model assumptions numerically influence the model
outcomes should be justified where possible.
3. Exploration of the impacts of model assumptions and the sensitivity of the
model outcomes to model assumptions should be explored where
appropriate

8.

Site Wide Water
Quality Modelling –
Water Quality Model
Assumptions

Appendix X-10 –
Section 4.2

Model simulates dissolved concentrations only and does not simulate total concentrations,
however the comparison between the modelled water quality and CCME guidelines and AEMP
Effects benchmarks (both of which are total constituent concentrations) does not appear to
account for the fact that total concentrations would be higher in all cases than modelled
concentrations.

The modelling of dissolved constituent concentration rather than totals which are then
input into the Lac de Gras Mike Model has not been adequately discussed or
justified. DDMI should provide justification for exclusively using dissolved constituent
concentrations rather than total for comparison with corresponding AEMP
benchmarks and water quality objectives, or update the model to include total
concentrations for comparison.

9.

Site Wide Water
Quality Modelling –
Model Approach

Appendix X-10 –
Section 5.0

Annual release rate of each constituent was applied monthly using the proportions of annual
runoff that occur in each month (average annual climate base case; Summarized in Table 2).

Please provide a discussion or additional modelling of sensitivity of modelling
predictions to changes in climate over the life of the Closure and Post-closure period
to ensure that modelling results presented and the sensitivity of those results to
model assumptions can be understood and validated.

Active layer thicknesses in modelling scenarios are also set based on information available in the
SWWQM assumptions.
No discussion or consideration of how climate change may alter precipitation, runoff or active
layer thickness and implications to water quality data generated by modelling predictions is
present in the current modelling.
10.

Site Wide Water
Quality Modelling –
Total Phosphorus

Appendix X-10 Section
3.0 and Table 3

Total phosphorus is listed as a WQ parameter to be tracked in Section 3.0 but not included in
results in Table 3.
Attachment 3 includes results for total phosphorus. However, these results do not include
comparison to an AEMP Benchmark. While the current v. 4.1 AEMP does not include a
benchmark for total phosphorus, version 5.1 direction from the Board on Version 5.1 of the
AEMP Design Plan is to set the total phosphorus AEMP Benchmark at 7.5 ug/L. These changes
to the AEMP Design Plan should be reflected in the Closure and Post-Closure Planning and
analyzed accordingly.

Hutchinson Environmental Sciences Ltd.
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Future versions of the Closure and Post-Closure Plan should include total
phosphorus benchmarks that have been established as a part of the ongoing review
of the current approved AEMP Design Plan.

#
11.

Topic
Lac de Gras Model –
Total Phosphorus

Reference
Appendix X-12

Comment

Recommendation

Table 8 in Appendix X-12 shows Predicted Maximum Monthly Surface Concentration in Lac de
Gras at Assessment Locations during the Post-Closure Period from the Lac de Gras Model vs.
surface water quality benchmarks from the AEMP. These results suggest modelled phosphorus
concentrations of 0.6 – 1.5 mg/L (or 600-1500 ug/L); likewise, Table 3 lists average input
chemistry values for phosphorus inputs as 0.009 – 0.73 mg/L (or 9-730 ug/L). These numbers
appear to be erroneous as Lac du Savage open water Top-depth mean total phosphorus
concentration from baseline data collection in the Jay AEMP Design Plan was 0.0062 mg/L,
however the input is listed as 0.73 mg/L in Table 3.

Please confirm the phosphorus data listed in the Lac de Gras modelling are correctly
sourced total phosphorus data or revise if they are not and update to include the
AEMP benchmark from the latest version of the AEMP Design Plan.

Furthermore, while the current v. 4.1 AEMP does not include a benchmark for total phosphorus,
version 5.1 direction from the Board on Version 5.1 of the AEMP Design Plan is to set the total
phosphorus AEMP Benchmark at 7.5 ug/L. These changes to the AEMP Design Plan should be
reflected in the Closure and Post-Closure Planning and analyzed accordingly.
12.

Lac de Gras Model –
Model Scenarios

Appendix X-12

Model scenarios included for 7 discharges from the Diavik Mine site to Lac De Gras (E21, NI,
C1, C2, C4, C5 and C12). In many cases the receiving waters of these discharges receive
additional discharge from 1 or more additional sources (See Figure 3 in Appendix X12).

Water quality modelling predictions should include the impacts from all discharges in
locations where cumulative impacts of multiple discharges are expected.

The most notable of these, C1 on the east portion of the island, also receives discharge from C5,
C10, and C13. Based on Site-Wide Water Quality Modelling C10 and C13, which have not been
included in the near-field dilution scenarios, have runoff quality which exceeds CCME chronic
guidelines and effects benchmark values for constituents including TDS, fluoride, sodium,
sulphate, nitrite, nitrate, silver, cadmium, copper, nickel, selenium, silicon, and uranium. The
cumulative impacts of multiple discharges into the small bays of East Island warrant additional
consideration through modelling or discussion as to why more robust modelling of the full impact
of runoff from East Island to Lac de Gras is not necessary.
13.

SWWQM and Lac De
Gras Model – Fate of
FPK and EPK

Appendix X-10 and X12

The Lac de Gras Model used results generated by the SWWQM as input to inform its water
quality predictions. The Lac de Gras Model states as an assumption that 5 Mm3 of fine Pk and 5
Mm3 of extra fine PK are placed in the mined out A418 pit. The SWWQM does not discuss or
note any assumptions related to the fate of FPK or EPK and it is therefore unclear if the
SWWQM has accounted for the FPK and EPK in its water quality estimates.

DDMI should clarify that the SWWQM and the Lac de Gras Model are following a
similar set of assumptions for the treatment of FPK and EPK and in-pit water quality
predictions and if necessary, update the SWWQM to reflect the impact of this
assumption on water quality predictions in runoff.

14.

SNP Monitoring
Program – Sampling
Station methodology

Appendix VI – Section
3.1.4

DDMI proposes a threshold value of 50m3/day for the inclusion and exclusion of individual
seepage and runoff discharges in the SNP Program. This threshold appears to be based on the
MDMER guidance wherein metal mines that exceed an effluent flow rate of 50m3/day are subject
to the regulation. We note however that MDMER regulations are based on the effluent
deposited from all the final discharge points of the mine. Application of this guideline as a trigger
for the inclusion or exclusion of an individual surface runoff discharge from SNP monitoring
during closure and post-closure monitoring has not been justified.

DDMI should justify the selection of 50m3/day as a threshold for the inclusion or
exclusion of an individual surface discharge from the SNP program and include water
quality of surface runoff amongst the criteria for alterations to the SNP program.

A reduction or termination of sampling at any site in the SNP program should be linked to water
quality as well as quantity.

Hutchinson Environmental Sciences Ltd.
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3.

Closing

We hope this memorandum meets your current needs. Should you have any questions or concerns, please
do not hesitate to contact the undersigned.
Sincerely,
Per. Hutchinson Environmental Sciences Ltd.

Richard A. Nesbitt, M.Sc.
Senior Aquatic Scientist
richard.nesbitt@environmentalsciences.ca
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1

INTRODUCTION

DDMI have submitted Closure and Reclamation Plan (CRP v4.1), which is an update to Version 4.0
which was reviewed by BCL in Dec. 2017.
2

CRPV4.1 UPDATES OVERVIEW

Closure plans were developed in the 1990’s in the EA and Water Licencing phases of the project.
These plans have subsequently been improved and refined in consideration of evolution of the mine
plan, reclamation research, and more detailed closure planning. Changes to the closure plan over the
years have been reviewed and debated as part of the ongoing Water Licence process.

Version 4.1 does not present significant changes to the closure plan, compared to V 4.0, as is implied in
the naming as V4.1 instead of V5. However, we note two areas of concern with V4.1:
1. The closure plan for the PKC continues to be “conceptual”. The uncertainty regarding how to
manage the extra fine PK precludes a firm proposal from DDMI. Remarkably, it is now over 2
years since DDMI applied for regulatory approval to deposit PK in mined out pits and/or
underground workings, which is an option that would most likely enable DDMI to move from
“conceptual” to “feasibility level design”.
2. A key closure objective for the mine is to avoid long-term site presence or activities, other than
monitoring and minimal maintenance. However, in developing the closure plan to meet this
objective, DDMI has determined that runoff from the closed and reclaimed mine components
will require a dilution zone in Lac de Gras of 100 to 1800 m from the shoreline in order to meet
receiving environment criteria. It is not certain that dilution zones of this extent will be
acceptable. However, if not acceptable, then some ongoing water treatment/management may
be necessary.
3
3.1

COMMENTS AND RECOMMENDATIONS
WASTE ROCK AND TILL STORAGE AREAS

As the Final Closure Plan WRSA-NCRP has been submitted separately, comments in this review are
limited to maintenance, monitoring and inspections in Section 3.6.

Brodie Consulting Ltd.
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3.2

PROCESSED KIMBERLITE CONTAINMENT AREA

As was the case with V4.0, the closure plan for the PKC remains “conceptual”. All of BCL’s
comments on V4.0 PKC plan remain valid. The problem associated with management of the semi-fluid
FPK material seems to be the issue which precludes determination of a viable closure strategy. DDMI
has proposed additional studies to be conducted in the period 2020 to 2022.

After the first years of operation of the PKC it appeared that the original closure plan (5 m rock cover,
till layer, 3 m rock cover) was not necessary for closure, and that a less complex cover would suffice.
The closure plan was modified to a ~ 1 m rock cover on upper beaches with a central pond and excess
water being released via a spillway in bedrock. That remains the as the current concept and basis for
the reclamation security. However, the PKC has been in operation for 20 years and DDMI has not
advanced the closure plan beyond “conceptual”. This strongly suggests that there is a technical and/or
implementation issue with the existing conceptual plan. A different strategy, likely involving more
effort, will be needed to close the PKC in an acceptable manner. The current holding of reclamation
security for the PKC is certain to be insufficient.

A conceptual closure configuration for the PKC is illustrated in Figure 5-14 of CRP V4.1. It seems
certain that the spatial distribution of the semi-fluid PK is much less uniform than the figure implies.
The effects of changing tailings discharge locations over the two decades of operation, and seasonal
adjustments for winter/summer operation are certain to have resulted in the edge of the semi-fluid PK
shifting back and forth over the years as the depth of the PKC increased. It is recommended that a
geotechnical investigation be conducted in the beach area near to the pond to determine the extent of
layers of semi-fluid FPK under the beaches so that predictions of settlement and/or frost heaving can be
made.

Thermal modelling of the PKC (App. 17) indicates that freezing of the PKC will be ongoing for over 50
years. During the freezing period, there may be some pore water which becomes expelled from the
deposited PK. This water will have become cryo-concentrated with the dissolved elements of the pore
water. This could require management of the PK pond water. DDMI should estimate the volume and
concentration of the expelled water and assess the impacts on the water quality of PK pond.

In the event that DDMI does obtain approval to dispose PK material in the mine workings, then it
seems quite likely that the closure plan will focus on removal of semi-fluid PK and construction of a
Brodie Consulting Ltd.
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dry cover on the PK beaches. The plan should address details concerning at least the following aspects
of PKC closure:
•

how to remove the semi-fluid PK,

•

stability of the beaches around of the edge of the pond (both historic location and expected postclosure location),

•

effects of post-closure seasonally fluctuating pond level,

•

constructability (trafficability) of placing cover material,

•

medium term (50 years or so) water quality of the pond.

It is recommended that the scope and timing DDMI’s proposed studies and engineering for developing
a feasibility level closure plan over the period to 2022 be submitted for review at the earliest possible
date. In conjunction with this, the scope of the most-probable closure scenario (which is technically
viable and more robust than the existing conceptual plan) be included with the submission for the
purpose of determining if an adjustment to the reclamation security is needed.
3.3

NORTH INLET

DDMI’s proposed plan for the North Inlet is to maintain it as an isolated water body to keep aquatic
species from entering/exiting into Lac de Gras. However, it appears that most stakeholders would
prefer that the North Inlet eventually returns to being a productive part of Lac de Gras. In this regard,
it seems inappropriate that there be only one final sediment investigation (CRP V4.1 Section 5.2.7.4).
In this regard, it is recommended to conduct an investigation every 3 years as suggested by DDMI.
However, this should be over a longer period of possibly 20 years, to determine when dams can be fully
opened.
3.4

BUILDINGS AND INFRASTRUCTURE

BCL has reviewed DDMI’s estimate for demolition of buildings and infrastructure in their RECLAIM
estimate, and we have some difficulty rationalizing their conclusions. DDMI has described, in
Reference 3 of App. VII, their approach for determination of the cost of building demolition. It seems,
(possibly due to imperfect instructions in RECLAIM), that DDMI has mis-understood the
recommended approach. They (claim) to have attempted to achieve similarity to what was done for the
Ekati estimate. DDMI has arrived at cost for building demolition of about $5M, which is less than
40% of the $12.2M for infrastructure demolition at Ekati.

Brodie Consulting Ltd.

DocuSign Envelope ID: 9ACE084C-74F7-473E-8E91-026C74FDE45A

DDMI CRP Ver 4.1 Review Comments

In RECLAIM, the method for determination of building demolition cost is to first determine the
footprint area of each building. Then scale up the area to adjust for the height of the building (i.e.
bigger buildings have more volume and take more effort). Then multiply the adjusted area by the
appropriate unit cost. It appears that DDMI has multiplied the footprint area by multiples of 3m (as
recommended), and then divided the unit cost by 3. This is not correct. BCL suggests that DDMI’s
computed cost for building demolition is low by 3 times.
3.5

SCHEDULE

This section of the CRP V4.1 (Section 5.2.8) is a basic listing of reclamation activities and target dates,
on a quarterly basis. Some more detail on the linkages between tasks and the level of effort would help
to understand the viability of the proposed schedule. That said, the reclamation plan is really more
concerned with acceptability of the reclamation measures as opposed to when they are completed. The
most important aspect of the schedule is to determine the time needed for planning (interim care and
maintenance), level of site presence during reclamation (manpower and equipment) and the transition
from reclamation into post-closure monitoring. Much of this can be gleaned from the supplemental
schedules in Sections 5-10, 15 and 18.

We note that final acceptance of closure work will require as-built reports and, at least, initial
performance monitoring to demonstrate that the reclamation measures are expected to be effective.
This applies particularly to the WRSA and PKC. Ultimately, these aspects of schedule will be linked to
the outstanding problems of when security may be released and the appropriate amount of holdback, if
any.
3.5.1

PKC Facility Schedule

This schedule seems optimistic. It is proposed that closure options will be evaluated in 2020 and 2021,
followed by a final plan in 2022 and detailed engineering finishing in 2023. Considering the lack of
progress on this issue, there is good potential for the schedule to slip by a year or more.
3.6

MONITORING AND MAINTENANCE
3.6.1

Monitoring Criteria

Appendix V of CRP V4.1 presents Detailed Tabulation of Closure Objectives and Criteria for all mine
components. In general, the physical stability criteria (SW11) for any part of the site, except for the
PKC and WRSA, are tolerable, but not great. Movements of up to 1.2 m hardly seem like physical

Brodie Consulting Ltd.

DocuSign Envelope ID: 9ACE084C-74F7-473E-8E91-026C74FDE45A

DDMI CRP Ver 4.1 Review Comments

stability has been achieved.

If this magnitude of movement has occurred in the proposed 5 year

monitoring period, move movement seems possible. However, for many elements of the mine, the
consequences of such movement may be unimportant (such as slumping frost heaving of roads or
deformation of inert rock pile).

For the suggested criteria for PKC (P2) and WRSA (W1), where there are engineered structures
(covers and dams) for long-term environmental protection, DDMI's proposed movements are excessive
and the suggestion of only 5 years of monitoring is insufficient. It is BCL’s opinion that ENR should
not accept either the movement allowances nor the 5 years. Much smaller movement allowances (say
<< 25 cm) and much longer period of monitoring (say > 25 years) to address the time when most of the
transition to permafrost will occur are much more appropriate for demonstrating that long-term stability
is likely to be achieved. DDMI should provide more stringent criteria, and as requested by the Board,
also provide their rationale for their proposed monitoring criteria.

4

SECURITY ESTIMATE

Our comments and adjustments to DDMI’s 2019 security estimate, as presented in App. VII of CRP
V4.1, are presented in two parts:
1. Adjustment of the DDMI 2019 estimate for inflation, and,
2. Adjustments to the inflation-adjusted estimate (of part 1) for items of:
a. scope of work,
b. unit costs,
c. indirect costs, and,
d. contingencies.
4.1 INFLATION ADJUSTMENT
DDMI have indicated in their RECLAIM Unit Costs worksheet that the inflation adjustment was to
December 2018. However, the RECLAIM V7.0 which they used for the estimate is with 2014 unit
costs. An inflation adjustment will add 8.3% to the current 2020 (July) time period.

BCL has made the inflation revision to DDMI cost estimate, annotated June 19-2020 version:

Brodie Consulting Ltd.
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Previous

Adjusted Estimate

% Change

$167.6 M

105.7%

Estimate
$158.5 M

We have updated the unit cost table in RECLAIM, rather than simply multiply the old estimate by
8.3%. However, some of the unit costs used in the DDMI estimate were site specific values and/or
allowances that were not in the unit cost table. For these values, we adjusted them by 8.3% where
appropriate.

Some values, such as Granite Rock Capping were adjusted from 2018, as the unit rate was established
as project specific at that time.

The result of the above inflation adjustments is an overall increase of 5.7%; less than the 8.3% due to
inflation from 2014.
Formulas were also corrected in the DDMI cost estimate for ‘Totals’ in the Open Pit worksheet, Rock
Pile worksheet, and ICM worksheet. Our adaption of DDMI’s RECLAIM output is attached, and the
BCL revisions have been highlighted in orange for ease of review (Attachment 1).
4.2 SCOPE ADJUSTMENTS
In addition to the inflation adjustment described in Section 4.2, we have made additional adjustments to
the estimated reclamation cost for the following aspects where we find DDMI”s estimate to be lacking,
e. scope of work,
f. unit costs,
g. indirect costs, and,
h. contingencies.

The basis for our second category of adjustments are the concerns identified in this review, and as
described in our memo of Dec. 2019.

Specifically, these items are:
•

Changed the unit rate to $45/ sq.m for building demolition (see Section 3.4 above),

•

Concerning the PKC, we have used the earlier tailings rock cover volume of 2.8M m3 versus
the 1.5M m3 which DDMI has suggested. As discussed in Section 3.2 above, the PKC design
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remains at “conceptual”, and with outstanding technical difficulties. It may be that the final
design will require less waste rock. However, we do not know the scope or cost of other
measures which may be required in order to achieve that lesser quantity of rock. There will be a
task to manage the semi-fluid fine PK material, and likely there will be problems with the cover
placement, stability, and/or elevation (spillway factors). As we cannot determine the scope of
those activities, we recommend to retain the cost of the more extensive rock cover as a
provisional amount.
•

As per our Dec. 2019 memo, we recommend a 3 year allowance for ICM, as opposed to the 2
years which DDMI is suggesting. Considering the potential impacts of the site, and the
magnitude of the reclamation liability (approaching $200M), we do not believe that 2 years for
ICM is adequate.

•

Concerning contingency percentages, we have applied the following as per our Dec. 2019
memo:
•

20% for Building Demolition.

•

5% for Rock Pile,

•

25% for tailings.

Based on these adjustments, the new total liability, including the inflation adjustment is $204.8M. The
RECLAIM output for this is attached (Attachment 2).

Note that this adjustment does not include the reduction for the work already completed on the WRSA
cover, which is currently under review by GNWT and DDMI. The potential cost of long-term water
treatment requirement, as described in the following section is also not included in this estimate.

5

WATER TREATMENT – POTENTIAL LONG-TERM REQUIREMENTS

As noted in Section 2, above, DDMI has proposed substantial dilution zones around East Island in order
to meet environmental criteria, and, avoid long-term water treatment. It is beyond BCL’s scope to
comment on the acceptability of this. However, should it determined that the large dilution zones are
not acceptable, then long-term water management and treatment could be required. It seems possible
that this could be only a seasonal activity, conducted in the summer months. This would require
sufficiently large holding ponds to contain spring runoff, possibly with some collection and pumping,
most likely to the PKC, for temporary storage. DDMI has indicated that they would significantly
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amend the overall closure plan if this were required; presumably reducing the scope of some other
reclamation activities in order to offset the additional cost of water treatment. Determination of the
extent or acceptability of those changes is also beyond BCL’s current scope.

It is thought to be premature to provide a preliminary estimate of the security implications of long-term
water treatment. However, we believe that it would be a significant annual undertaking, with
important implications on the reclamation security estimate. In order to aid considerations of what this
level of activity might mean to long-term site presence, we have attached a conceptual outline of the
types of activities which may be required (Attachment 3).
6

CLOSURE

We trust that the above provides sufficient information to assist GNWT-ENR with their submission to
the WLWB, based on review of DDMI's Closure and Reclamation Plan V4.1

Please do not hesitate to contact us for questions or clarification.

Yours truly,
Brodie Consulting Ltd.

M. J. Brodie, P. Eng.

Brodie Consulting Ltd.

Henry Wong, P. Eng.
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ATTACHMENT 1
Inflation Adjusted RECLAIM Estimate, based on DDMI CRP V4.1

Brodie Consulting Ltd.

DocuSign Envelope ID: 9ACE084C-74F7-473E-8E91-026C74FDE45A
Reclaim 7.0 Project: Diavik 2022

2020-09-14

SUMMARY OF COSTS

CAPITAL COSTS

COMPONENT NAME

OPEN PIT
UNDERGROUND MINE

LAND
LIABILITY

WATER
LIABILITY

A154, A418 & A21

$4,530,537

$1,200

$4,529,337

A154N, A154S, A418, A21

$1,295,483

$935,685

$359,798

$20,008,326

$1,600

$20,006,726

NCRP

$40,077,492

$442,499

$39,634,993

$13,780,275

$11,793,543

$1,986,732

$2,203,282

$1,052,458

$1,052,458

TAILINGS FACILITY
ROCK PILE

COST

BUILDINGS AND EQUIPMENT
CHEMICALS AND CONTAMINATED SOIL MANAGEMEN
SURFACE AND GROUNDWATER MANAGEMENT
INTERIM CARE AND MAINTENANCE
SUBTOTAL: Capital Costs

$7,014,382

-

$7,014,382

$13,461,860

-

$13,461,860

$102,371,639

$14,226,985

$88,046,287

14%

86%

COST

LAND
LIABILITY

WATER
LIABILITY

$19,246,929

$2,674,821

$16,553,614
$20,068,992

PERCENT OF SUBTOTAL

INDIRECT COSTS
MOBILIZATION/DEMOBILIZATION
POST-CLOSURE MONITORING AND MAINTENANCE

$23,334,267

$3,242,854

ENGINEERING

5%

$5,118,582

$711,349

$4,402,314

PROJECT MANAGEMENT

5%

$5,118,582

$711,349

$4,402,314

HEALTH AND SAFETY PLANS/MONITORING & QA/QC

0.5%

$511,858

$71,135

$440,231

BONDING/INSURANCE

0.5%

$511,858

$71,135

$440,231

- Open Pit

20%

$906,107

$125,925

$779,311

- Underground Mine

20%

$259,097

$36,008

$222,840

- Tailings

25%

$5,002,082

$695,159

$4,302,116

CONTINGENCY

5%

$2,003,875

$278,486

$1,723,463

- Buildings and Equipment

- Rock Pile

10%

$1,378,027

$191,510

$1,185,194

- Chemicals and Soil Management

20%

$440,656

$61,240

$378,993

- Water Management

20%

$1,402,876

$194,963

$1,206,565

MARKET PRICE FACTOR ADJUSTMENT

0%

$0

$0

$0

SUBTOTAL: Indirect Costs

$65,234,797

$9,065,934

$56,106,181

$167,606,436

$23,292,919

$144,152,468

DDMI Jun19-2020

$158,476,618

$22,341,527

$135,979,432

% Change due to Unit Cost inflation to 2020 Dollars

105.76%

104.26%

106.01%

TOTAL COSTS

Land Lease Amt

$11,090,000

Security Deposit (Unrounded)

$156,516,436

Security Deposit (Rounded)

$156,520,000
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Reclaim 7.0 Project: Diavik 2022
Open Pit Name:

ACTIVITY/MATERIAL
CONTROL ACCESS
Fence
Signs
Ditch, mat'l A
, mat'l B
Berm
Block roads
Other
STABILITY STUDY

2020-09-14
A154, A418 & A21

Notes

2 for each pit

Conduct stability and setback study
STABILIZE SLOPES
A154
excavate 5 breaches in dike
erosion protection
break concrete guides & wall
remove thermosiphons
A418
excavate 3 breaches in dike
erosion protection
break concrete guides & wall
remove thermosiphons
caribou ramps
A21
excavate 3 breaches in dike
erosion protection
break concrete guides & wall
remove thermosiphons
COVER/CONTOUR SLOPES
Place fill, mat'l A
Place fill, mat'l B
Rip rap
Vegetate slopes
Vegetate pit floor
Other
CONSTRUCT DIVERSION
DITCHES
Excavate ditches -soil
Excavate ditches -rock
Rip rap in channel base
CONSTRUCT SPILLWAY
Excavate channel
Concrete
Rip rap
Other
RECLAIM QUARRIES
Contour slopes
Place overburden
Vegetate
FLOOD PIT-Captital
Remove stationary equipment
(sump pumps)
Remove dewatering pipeline

Units

Quantity

m
each
m3
m3
m3
m3

6.

allow

m3
m3
m3
64 thermosiphons - 1 hour each to
remove

64 thermosiphons - 1 hour each to
remove

plus 1 breach causeway
34 thermosiphons - 1 hour each to
remove

2 in A21

Remove power lines
Construct diversion ditches
-Ditch, mat'l A
-Ditch, mat'l B
Construct embankment/dam
Siphons (pipe)
2 siphons A418, 4 A154, 3 A21
Siphons (install)
2 siphons A418, 4 A154, 3 A21
Turbidity/silt curtains
Remove pump post-closure
Remove pipeline post-closure
FLOOD PIT-Annual Cost
Operate pumps (power)
Siphon operation
Labour:fuel management,
Monitoring
comissioning/decom
Chemical addition, _____ kg/m3 of
water
Chemicals, purchase and shipping
Passive/biological additives
Passive additives purchase and
shipping
Other

ea
m3
m3
m3
m3

Cost
Code

Unit Cost

#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A

$0.00
$200.00
$0.00
$0.00
$0.00
$0.00
$0.00

#N/A

$0.00

60,000. SC1H
2,880. RC3L
1,288. RC1L

ea
m3
m3
m3

Covered under the total powerlines "Bldg & Equip"

Number of years of pump flooding

Pit #

64. lab-usl
36,000. SC1H
1,728. RC3L
1,288. RC1L
64. lab-usl
1,500. RC1H
48,000. SC1H
2,304. RC3L
1,288. RC1L

%
Cost Land
$0 100%
$1,200 100%
$0
$0
$0
$0
$0

Land
Cost

Water Cost

$0
$1,200
$0
$0
$0
$0
$0

$0
$0
$0
$0
$0
$0
$0

$0

$0

$0

$10.08
$13.76
$13.05

$604,500
$39,624
$16,814

$0
$0
$0

$604,500
$39,624
$16,814

$33.58

$2,149

$0

$2,149

$10.08
$13.76
$13.05

$362,700
$23,774
$16,814

$0
$0
$0

$362,700
$23,774
$16,814

$33.58
$19.28

$2,149
$28,925

$0
$0

$2,149
$28,925

$10.08
$13.76
$13.05

$483,600
$31,699
$16,814

$0
$0
$0

$483,600
$31,699
$16,814

ea

34. lab-usl

$33.58

$1,142

$0

$1,142

m3
m3
m3
ha
ha

#N/A
#N/A
#N/A
#N/A
#N/A
#N/A

$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

$0
$0
$0
$0
$0
$0

$0
$0
$0
$0
$0
$0

$0
$0
$0
$0
$0
$0

m3
m3
m3

#N/A
#N/A
#N/A

$0.00
$0.00
$0.00

$0
$0
$0

$0
$0
$0

$0
$0
$0

m3
m3
m3

#N/A
#N/A
#N/A
#N/A

$0.00
$0.00
$0.00
$0.00

$0
$0
$0
$0

$0
$0
$0
$0

$0
$0
$0
$0

m3
m3
m3

#N/A
#N/A
#N/A

$0.00
$0.00
$0.00

$0
$0
$0

$0
$0
$0

$0
$0
$0

each
m

2.
#N/A
26,650. PSRL

$6,006.78
$1.08

$12,014
$28,871

$0
$0

$12,014
$28,871

m
m3
m3
m3
m3
m
m
each
each
m

POWRL
#N/A
#N/A
#N/A
#N/A
12,600. PLSH
12,600. PLIL
9. PS-OP1S
#N/A
#N/A

$27.63
$0.00
$0.00
$0.00
$0.00
$154.92
$54.17
$15,478.18
$0.00
$0.00

$0
$0
$0
$0
$0
$1,951,950
$682,500
$139,304
$0
$0

$0
$0
$0
$0
$0
$0
$0
$0
$0
$0

$0
$0
$0
$0
$0
$1,951,950
$682,500
$139,304
$0
$0

$0.00
$0.00

$0
$0

$0
$0

$0
$0

$77.77

$83,994

$0

$83,994

m3
allow
$/h

#N/A
#N/A
1,080. journeyH

tonne
tonne
$/ha

#N/A
#N/A
#N/A

$0.00
$0.00
$0.00

$0
$0
$0

$0
$0
$0

$0
$0
$0

tonne

#N/A
$0.00
#N/A
$0.00
Annual pumping costs

$0
$0
$83,994

$0
$0

$0
$0

Total pumping costs
Total
% of Total

$83,994
$4,530,537

$0
$1,200
0%

$83,994
$4,529,337
100%

years
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DocuSign Envelope ID: 9ACE084C-74F7-473E-8E91-026C74FDE45A
Reclaim 7.0 Project: Diavik 2022

1

Underground Mine Name

ACTIVITY/MATERIAL
CONTROL ACCESS
Fence
Signs
Block roads
Berm
Block adit A418/A154
Contour portal area, A418/A154
Cap raises at A154/A418
Soil cover on raise caps
Cap raise at A21
Soil cover on raise cap
Block adit A21
Contour portal area, A21
Remove decline surface
infrastructure
REMOVE HAZARDOUS
MATERIALS
Remove hazardous materials, U/G
labor
Remove/decontam. stationary &
elect. equip
Remove/decontam. mobile
equipment
Remove misc. haz. mat &
explosives
Other
INSTALL BULKHEADS
Bulkheads to control water flow
Grout bulkhead
FLOOD MINE
Supply/install pump
Supply/install piping system
Operate pumps to flood workings
Other
INSTALL GROUNDWATER
COLLECTION SYSTEM
Excavate/install sumps
Install pumping wells
Install pumps/pipelines/power
supply
SPECIALIZED ITEMS
Install water quality monitoring
pipes
Install permanent pumping system
Other

2020-09-14

A154N, A154S, A418, A21

UG Mine #

Notes

Unit

concrete cap
Includes contouring ea. 4.5mx4.5m
Includes contouring ea. 4.5mx4.5m
concrete cap

included in Building demolition

m
each
m3
m3
m3
m3
m2
m3
m2
m3
m3
m3

Qty

4.

325.5
1,440.
60.75
108.
20.25
27.
325.5
1,440.

allow

manhours

Cost
Code

Unit Cost

#N/A
#N/A
#N/A
#N/A
CLFH
SB1L
SRH
SB1L
SRH
SB1L
CLFH
SB1L

$0.00
$200.00
$0.00
$0.00
$574.44
$4.66
$2,309.67
$4.66
$2,309.67
$4.66
$574.44
$4.66

$0
$800
$0
$0
$186,979
$6,708
$140,312
$503
$46,771
$126
$186,979
$6,708

#N/A

$0.00

$0

$53.73

$719,597

13,392. lab-sH

%
Cost Land
100%
100%

Land Cost

Water Cost

$0
$800
$0
$0
$186,979
$6,708
$140,312
$503
$46,771
$126
$186,979
$6,708

$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0

$0

$0

50%

$359,798

$359,798

50%

100%
100%
100%
100%
100%
100%
100%
100%
100%

manhours

#N/A

$0.00

$0

$0

$0

each

#N/A

$0.00

$0

$0

$0

kg

#N/A
#N/A

$0.00
$0.00

$0
$0

$0
$0

$0
$0

each
m3

#N/A
#N/A

$0.00
$0.00

$0
$0

$0
$0

$0
$0

each
each
m3

#N/A
#N/A
#N/A
#N/A

$0.00
$0.00
$0.00
$0.00

$0
$0
$0
$0

$0
$0
$0
$0

$0
$0
$0
$0

m2
m3

#N/A
#N/A

$0.00
$0.00

$0
$0

$0
$0

$0
$0

LS

#N/A

$0.00

$0

$0

$0

each
each

#N/A
#N/A
#N/A

$0.00
$0.00
$0.00
Total
% of Total

$0
$0
$0
$1,295,483

$0
$0
$0
$935,685
72%

$0
$0
$0
$359,798
28%
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DocuSign Envelope ID: 9ACE084C-74F7-473E-8E91-026C74FDE45A
Reclaim 7.0 Project: Diavik 2022
1

2020-09-14

Tailings Impoundment Name:

ACTIVITY/MATERIAL
CONTROL ACCESS
Fence
Signs
Berm
Block roads
Other
STABILIZE EMBANKMENT(S)
Toe buttress, drainage layer
Toe buttress, bulk fill
Rip rap
Vegetate
Raise crest
Flatten slopes
Other
COVER TAILINGS

Pond #

Notes

Unit Cost

#N/A
#N/A
#N/A
#N/A
#N/A

$0.00
$200.00
$0.00
$0.00
$0.00

$0
$1,600
$0
$0
$0

m3
m3
m3
ha
m3
m3

#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A

$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

m3
m3
m2
m2
m2
m3
m3
m3
m3
m2
m2
m3
m3

#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
GRCBLS
GRRPS
GRCSHSS
GSTL
GSGl
#N/A
#N/A

56%
44%

Included in Water Treatment

m3
m3

Included in Blgs & Equip - Pipe

allow
m
allow

hydraulic mining of tailings

Quantity

%
Cost Land

Land
Cost

Water Cost

$0
$1,600
$0
$0
$0

$0
$0
$0
$0
$0

$0
$0
$0
$0
$0
$0
$0

$0
$0
$0
$0
$0
$0
$0

$0
$0
$0
$0
$0
$0
$0

$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$3.36
$1.07
$6.15
$3.73
$6.23
$0.00
$0.00

$0
$0
$0
$0
$0
$0
$2,935,641
$733,910
$9,594,845
$2,206,187
$3,687,667
$0
$0

$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0

$0
$0
$0
$0
$0
$0
$2,935,641
$733,910
$9,594,845
$2,206,187
$3,687,667
$0
$0

#N/A
#N/A
#N/A

$0.00
$0.00
$0.00

$0
$0
$0

$0
$0
$0

$0
$0
$0

#N/A
#N/A
#N/A

$0.00
$0.00
$25,790.70

$0
$0
$25,791

$0
$0
$0

$0
$0
$25,791

m3
m3
m3

#N/A
#N/A
#N/A

$0.00
$0.00
$0.00

$0
$0
$0

$0
$0
$0

$0
$0
$0

m3
m3

#N/A
#N/A
#N/A

$0.00
$0.00
$0.00

$0
$0
$0

$0
$0
$0

$0
$0
$0

m3
m3
m3
m3
m2

3,240. SC1L
136,500. SCSH
#N/A
6,500. RR3L
1,000. GSTS

$7.37
$5.42
$0.00
$7.58
$10.15

$23,868
$739,375
$0
$49,292
$10,151

$0
$0
$0
$0
$0

$23,868
$739,375
$0
$49,292
$10,151

m3
m3
ha
m3
m2
m2
m3

#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A

$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

$0
$0
$0
$0
$0
$0
$0

$0
$0
$0
$0
$0
$0
$0

$0
$0
$0
$0
$0
$0
$0

m3
m3

#N/A
#N/A

$0.00
$0.00

$0
$0

$0
$0

$0
$0

LS

#N/A

$0.00

$0

$0

$0

each

#N/A

$0.00

$0

$0

$0

each

#N/A

$0.00

$0

#N/A
$0.00
#N/A
$0.00
#N/A
$0.00
Annual treatment costs

$0
$0
$0
$0

Total treatment costs
Total
% of Total

$0
$20,008,326

m
each
m3
m3

Cover rock from N or S dump

Soil cover, till
Type I rock cover: drill/blast
Type I rock cover: rip
Type I rock cover: load/haul/place
geotextile over shoreline
geogrid over shoreline
Cover rock from new quarry
Remove & treat pond/seepage
STABILIZE DECANT SYSTEM
Excavate and replace
Plug/backfill with concrete or clay
Other
REMOVE TAILINGS DISCHARGE
Cyclones
Pipe
Remove reclaim barge
CONSTRUCT DIVERSION
DITCHES
Excavate ditches -soil
Excavate ditches -rock
Rip rap in channel base
FLOOD TAILINGS
Doze tailings to final contour
Raise crest of dam
Other
UPGRADE SPILLWAY
Excavate channel, dam
Excavate channel, tailings
Concrete
Rip rap channel to Lac de Gras
Geotextile channel to Lac de Gras
CONSTRUCT SEEPAGE
COLLECTION POND
Excavate seepage collection pond
Doze & spread excavated material
Vegetate spread material
Bedding layer
Supply geomembrane
Install geomembrane
Erosion protection layer
INSTALL GROUNDWATER
COLLECTION SYSTEM
Excavate/install sumps
Install pumping wells

Cost
Code

Units

Install pumps/pipelines/power supply
SPECIALIZED ITEMS
Install permanent instrumentation,
supply & technican
Install permanent instrumentation,
drilling
TREAT SEEPAGE - see "Water
Management" and "Water
Treatment"
TREAT SUPERNATANT
Pump water (to pit, U/G)
Equipment maintenance and parts
Supply reagents

m3
allow
tonne

Number of years of treatment

years

8.

873,600.
686,400.
1,560,000.
592,000.
592,000.

1.
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100%

$0

$0
$0
$0

$0
$0
$0

$1,600
0%

$0
$20,006,726
100%
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Rock Pile Name:

ACTIVITY/MATERIAL
STABILIZE SLOPES
Flatten slopes with dozer, rock
pile, north
Flatten slopes - Type III in CLR
Basin

NCRP

Notes

Units

Cost
Code

Quantity

Unit Cost

%
Cost Land

Land
Cost

Water Cost

m3

557,503. DRL

$1.14

$634,160

50% $317,080

m3
m3

151,000. DRL
#N/A

$1.14
$0.00

$171,763
$0

50%

m3
m3

#N/A
#N/A

$0.00
$0.00

m3

#N/A

$0.00

Toe buttress, fill mat'l A

m3

#N/A

Toe buttress, fill mat'l B
Other

m3

Flatten slopes with dozer, till pile
Flatten slope with dozer, till pile,
south
Divert runon, ditch mat'l B
Toe buttress, drain mat'l

COVER ROCK PILE
Till on Type III rock areas
Type I rock cover: drill/blast
Type I rock cover: rip
Type I rock cover: load/haul/place
Till on Type III in CLR Basin
Type I rock on Type III in CLR:
drill/blast
Type I rock on Type III in CLR: rip
Type I rock cover on CLR:
load/haul/place
till on caribou ramps
rock cover from roads etc.
Caribou ramp
SCRP
Vegetate
Other
VERY LOW PERMEABILITY
COVER (in addition to above)
Liner subgrade preparation compact
Supply geomembrame
Install geomembrane
Protective cover excavate,haul,spread&compact
Vegetate
Install infiltration/seepage
instrumentation
CONSTRUCT DIVERSION
DITCHES
Excavate ditches -soil
Excavate ditches -rock
Rip rap in channel base
CONSTRUCT SEEPAGE
COLLECTION POND
Excavate seepage collection pond
Doze & spread excavated material
Vegetate spread material
Bedding layer
Supply geomembrane
Install geomembrane
Erosion protection layer
INSTALL GROUNDWATER
COLLECTION SYSTEM
Excavate/install sumps
Install pumping wells
Install pumps/pipelines/power
supply
RELOCATE DUMPS
Load, haul, dump or doze
Add lime
Contour reclaimed area
Other
SPECIALIZED ITEMS
Install permanent instrumentation
4 TDR already installed
Thermistors (GTC) - 5 already
Install permanent instrumentation
installed
Replacement of instrumentation
see replacement schedule
TREAT ROCK PILE SEEPAGE see "Water Treatment"
collect and treat seepage
Included in Water Treatment
HEAP LEACH SEEPAGE
TREATMENT - Cyanide Detox
Cyanide destruction water
treatment pumping
Reagents
Electrician/mechanic to maintain
treatment plant
Equipment maintenance and parts
Number of years of treatment
HEAP LEACH SEEPAGE
TREATMENT - ARD/ML**
Upgrade/modify pumping system report to WTP

56%
44%

56%
44%

m3
m3
m3
m3
m3

1,279,821.
1,972,110.
1,549,515.
3,521,625.
81,150.

$317,080

$85,881
$0

$85,881
$0

$0
$0

$0
$0

$0
$0

$0

$0

$0

$0.00

$0

$0

$0

#N/A
#N/A

$0.00
$0.00

$0
$0

$0
$0

$0
$0

SB3L
GRCBLS
GRRPS
GRCSHSS
SB3L

$5.53
$3.36
$1.07
$6.15
$5.53

$7,071,011
$6,627,069
$1,656,767
$21,659,902
$448,354

$0
$0
$0
$0
$0

$7,071,011
$6,627,069
$1,656,767
$21,659,902
$448,354

$0
$0

$305,420
$76,355

$0
$35,360
$0
$4,178
$0
$0

$998,233
$0
$0
$0
$0
$0

m3
m3

90,888. GRCBLS
71,412. GRRPS

$3.36
$1.07

$305,420
$76,355

m3
m3
m3
ha

162,300. GRCSHSS
6,400. SB3L
#N/A
3,673. DRL
#N/A
#N/A

$6.15
$5.53
$0.00
$1.14
$0.00
$0.00

$998,233
$35,360 100%
$0
$4,178 100%
$0
$0

m2
m2
m2

#N/A
#N/A
#N/A

$0.00
$0.00
$0.00

$0
$0
$0

$0
$0
$0

$0
$0
$0

m3
ha

#N/A
#N/A

$0.00
$0.00

$0
$0

$0
$0

$0
$0

allow

#N/A

$0.00

$0

$0

$0

m3
m3
m3

#N/A
#N/A
#N/A

$0.00
$0.00
$0.00

$0
$0
$0

$0
$0
$0

$0
$0
$0

m3
m3
ha
m3
m2
m2
m3

#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A

$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

$0
$0
$0
$0
$0
$0
$0

$0
$0
$0
$0
$0
$0
$0

$0
$0
$0
$0
$0
$0
$0

m3
m3

#N/A
#N/A

$0.00
$0.00

$0
$0

$0
$0

$0
$0

allow

#N/A

$0.00

$0

$0

$0

m3
tonne
ha

#N/A
#N/A
#N/A
#N/A

$0.00
$0.00
$0.00
$0.00

$0
$0
$0
$0

$0
$0
$0
$0

$0
$0
$0
$0

each

1.

each

8. PS-RP1S
1. PS-RP2S

#N/A

$30,600.00

$30,600

$0

$30,600

$21,384.33
$187,247.34

$171,075
$187,247

$0
$0

$171,075
$187,247

m3

#N/A

$0.00

$0

$0

$0

m3
tonnes

#N/A
#N/A

$0.00
$0.00

$0
$0

$0
$0

$0
$0

#N/A
$0.00
#N/A
$0.00
Annual treatment costs

$0
$0
$0

$0
$0

$0
$0

Total treatment costs

$0

allow
allow
years

allow

#N/A

$0.00
Total
% of Total

$0
$40,077,492

$0

$442,499
1%

$0
$39,634,993
99%

* For construction of passive
treatment system refer to "Water
Management". ARD/ML seepage
treatment becomes post-closure
water treatment cost
**Heap leach ARD/ML seepage
treatment becomes post-closure
water treatment cost
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DocuSign Envelope ID: 9ACE084C-74F7-473E-8E91-026C74FDE45A
Reclaim 7.0 Project: Diavik 2022

2020-09-14

1 Chemicals/Soil Area Name:
Note:
The procedures, equipment and packaging for clean up and removal of chemicals or contaminated soils are highly dependent
on the nature of the chemicals and their existing state of containment. Government guidelines should be consulted on an individual
chemical basis. Any estimate made here should be considered very rough unless specific evaluations have been conducted.
Cost
%
ACTIVITY/MATERIAL
Notes
Units
Quantity
Code
Unit Cost
Cost Land Land Cost Water Cost
HAZARDOUS MATERIALS AUDIT
Hazardous materials audit
each
1 CS2L
$54,166.67
$54,167
$0
$54,167
BUILDINGS DECONTAMINATION
& CONSOLIDATION OF
HAZARDOUS MATERIALS
Environmental
persondays
580 ENVCOH
$140.83
$81,683
50%
$40,842
$40,842
technician/coordinator
500m2/day, 8,525 m2 area
hr
1637 LAB-USH
$47.65
$77,985
50%
$38,993
$38,993
Decontaminate process plant
Decontaminate fuel tanks
125 m2/day, 8,167 m2 area
hr
6272 LAB-USH
$47.65
$298,842
50%
$149,421
$149,421
Decontaminate emulsion plant
125 m2/day, 920 m2 area
hr
707 LAB-USH
$47.65
$33,664
50%
$16,832
$16,832
Decontaminate AN storage building 125 m2/day, 2,850 m2 area
hr
2189 LAB-USH
$47.65
$104,285
50%
$52,143
$52,143
Decontaminate Buildings 3 to 10
500 m2/day, 16,295 m2 area
hr
3129 LAB-USH
$47.65
$149,064
50%
$74,532
$74,532
HAZARDOUS MATERIALS
REMOVAL
Diesel fuel
litre
27,860 ORH
$1.30
$36,218
50%
$18,109
$18,109
litre
64,000 ORH
$1.30
$83,200
50%
$41,600
$41,600
Gear oil and lubricants
bulk of used oil burned in boiler
Gasoline
litre
300 ORH
$1.30
$390
50%
$195
$195
Glycol
litre
30,000. ORH
$1.30
$39,000
50%
$19,500
$19,500
Propane
95 (20bs) & 20 (100lbs)
kg
1,769. PCRH
$2.71
$4,791
50%
$2,396
$2,396
Oxygen and acetylene
90 bottles assume 100lb cylinders
kg
4,082. PCRH
$2.71
$11,055
50%
$5,528
$5,528
Paints and solvents
litre
9,000. ORH
$1.30
$11,700
50%
$5,850
$5,850
Lab - corrosive
annual removal
litre
1,320. ORH
$1.30
$1,716
50%
$858
$858
Aerosals processable
annual removal
kg
888. PCRH
$2.71
$2,405
50%
$1,203
$1,203
Flourscent tubes
annual removal
allow
1.
$2,000.00
$2,000
50%
$1,000
$1,000
Fire extinguishers
Batteries - lead acid
Old fluids from vehicles
TREATMENT CHEMICALS
Sulfuric acid transfer to tanker
Haul to disposal facility
Disposal fee
EXPLOSIVES

800 number at site - assume 5.5lbs
annual amount removed from site
Assume 40 at 20 litres each

kg
kg
litre

1,984. PCRH
10,000. PCRH
800. ORH

$2.71
$1.33
$1.30

$5,373
$13,260
$1,040

50%
50%
50%

$2,687
$6,630
$520

$2,687
$6,630
$520

litre
litre
litre

80,000. PCRH
80,000. FCMl
80,000. ORH

$2.71
$0.24
$1.30

$216,667
$19,067
$104,000

50%
50%
50%

$108,333
$9,533
$52,000

$108,333
$9,533
$52,000

allow
CONTAMINATED SOILS
Heavy fuel and oil
Remediate
Excavate contaminated soils
Contaminated soil investigation Phase 1
Contaminated soil investigation Phase 2
OTHER
Remove nuclear densometers from
mill

m3
m3

1.

#N/A

8,000. CSRL
8,000. SB1L

$11,050.00

$11,050

50%

$5,525

$5,525

$50.92
$4.66

$407,333
$37,267

50%
50%

$203,667
$18,633

$203,667
$18,633

allow

1. PS-CH1S

$69,644.70

$69,645

50%

$34,822

$34,822

allow

1. PS-CH2S $282,215.16

$282,215

50%

$141,108

$141,108

each

10.
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#N/A

$4,420.00
Total
% of Total

$44,200
$2,203,282

$0
$44,200
$1,052,458 $1,150,825
48%
52%
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Building / Equip Name:

ACTIVITY/MATERIAL
Notes
DISPOSE MOBILE EQUIPMENT
Decontaminate, ship off-site
Decontaminate, dispose on-site
DISPOSE STATIONARY
EQUIPMENT
Decontaminate, ship off-site
Decontaminate, dispose on-site
REMOVE BUILDINGS
Process plant
Accommodation Complex - Core
Accommodation Complex - Wings AD
Accommodation Complex Additional Accom
Accommodation Complex - Arctic
Corridor
Accommodation Complex Operations Building (Dorm G+H)
Accommodation Complex Megadome / Storage Sprung
Maintenance Complex
Backfill Plant - Main
Backfill Plant - Loading Bay
Power House 1
Power House 2
Boiler House
Crusher Building
Lude Oil Storage
Batch Plant - Main Building
Batch Plant - Aggregate Loading
NIWTP Acid Storage
North Inlet Water Treatment Original
North Inlet Water Treatment Expansion
North Inlet Water Treatment Warehouse
Tank Farm
SCAP Shop - Frabrication Shop
SCAP Shop - Backfill Storage
SCAP Shop - Warehouse
SCAP Shop - Summit Building
(sprung)
UG Mine Dry - Main Rescue
Building
UG Mine Dry - Warehouse
ERT Building
Sewage Treatment Plant
Emulsion Building
Ammonia Nitrate Building - Main
Ammonia Nitrate Building - Loading
Bay
SCAP Warehouse
Potable Water Treatment
Raw Water Intake
A21 Offices
Airport -Terminal
Airport -Warehouse
Old Site Services
Enviro Field Lab
North Inlet Water Intake
Mine Air Heaters
Windfarm -Substation
Incinerator
Communications Building
Core Storage Area - Round Sprung
Core Storage Area - Standard
Sprung
Break down concrete foundations
and perforate concrete slabs
Remove buildings demo debris to
landfill - loader
Remove buildings demo debris to
landfill - dump truck
Other
Wind turbines
Airstrip lighting, navigation
Electrican, mechanical
Power lines & power poles
Pipe
238 culverts, excavate to 3h:1v side
Remove culverts
slopes
Cover culvert side slopes and base
with 0.3m thick rock layer
Place erosion portection material
10 culverts per load, 1 hour to
Remove culverts to landfill
offload and round trip
LANDFILL FOR DEMOLITION
WASTE
0.56
Type I rock cover: drill/blast
0.44
Type I rock cover: rip
Type I rock cover: load/haul/place
Construct embarkments
GRADE, CONTOUR AND
RECLAIM PADS
Intrastructure Areas (building pads, Excludes mine portal and concrete
facilities,camp area, laydowns etc.) - foundation areas (cost included
elsewhere)
scarify/regrade
Infrastructure Areas - place rock
Rock cover over all buildings with
cover
concrete slabs. Covered in line 73.
Concrete foundations - cover and
scarify/regrade
Revegetate - scarify & seed
Other
RECLAIM ROADS
Haul roads, A 154 & A418 lease
Service roads, A154 & A418 lease
Haul roads, A21 lease
Service roads, A21 lease
Haul roads, PKC & dumps lease
Service roads, PKC & dumps lease
Haul roads, infrastructure lease
Service roads, infrastructure lease
Haul roads, airstrip lease
Service roads, airstrip lease
Reclaim airstrip
Yellowknife landfill disposal fee

Bldg / Equip #:

Cost
Code

Unit Cost

each
each

#N/A
860. lab-sH

$0.00
$53.73

$0
$46,211

$0
$0

$0
$46,211

km
each

#N/A
5,000. lab-sH

$0.00
$53.73

$0
$268,667

$0
$0

$0
$268,667

102,300. PS-BE1S
8,790. PS-BE1S

$16.74
$16.74

$1,712,592
$147,152

$1,712,592
$147,152

$0
$0

Units

m2
m2

Quantity

%
Cost Land

100%
100%

Land Cost

Water Cost

m2

2,190. PS-BE1S

$16.74

$36,663

100%

$36,663

$0

m2

7,300. PS-BE1S

$16.74

$122,208

100%

$122,208

$0

m2

1,700. PS-BE1S

$16.74

$28,459

100%

$28,459

$0

m2

9,300. PS-BE1S

$16.74

$155,690

100%

$155,690

$0

$16.74
$16.74
$16.74
$16.74
$16.74
$16.74
$16.74
$16.74
$16.74
$16.74
$16.74
$16.74

$25,111
$765,080
$367,923
$24,609
$168,162
$188,558
$30,134
$120,534
$58,821
$37,877
$1,366
$27,648

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

$25,111
$765,080
$367,923
$24,609
$168,162
$188,558
$30,134
$120,534
$58,821
$37,877
$1,366
$27,648

$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0

m2
m2
m2
m2
m2
m2
m2
m2
m2
m2
m2
m2

1,500.
45,701.333
21,977.5
1,470.
10,045.
11,263.333
1,800.
7,200.
3,513.6
2,262.55
81.6
1,651.5

PS-BE1S
PS-BE1S
PS-BE1S
PS-BE1S
PS-BE1S
PS-BE1S
PS-BE1S
PS-BE1S
PS-BE1S
PS-BE1S
PS-BE1S
PS-BE1S

m2

5,250. PS-BE1S

$16.74

$87,890

100%

$87,890

$0

m2

5,250. PS-BE1S

$16.74

$87,890

100%

$87,890

$0

PS-BE1S
PS-BE1S
PS-BE1S
PS-BE1S
PS-BE1S

$16.74
$16.74
$16.74
$16.74
$16.74

$81,137
$666,751
$29,297
$30,971
$14,230

100%
100%
100%
100%
100%

$81,137
$666,751
$29,297
$30,971
$14,230

$0
$0
$0
$0
$0

1,500. PS-BE1S

m2
m2
m2
m2
m2
m2

4,846.667
39,827.737
1,750.
1,850.
850.

$16.74

$25,111

100%

$25,111

$0

m2
m2
m2
m2
m2
m2

306.
195.49
772.8
2,088.
2,300.
13,066.667

PS-BE1S
PS-BE1S
PS-BE1S
PS-BE1S
PS-BE1S
PS-BE1S

$16.74
$16.74
$16.74
$16.74
$16.74
$16.74

$5,123
$3,273
$12,937
$34,955
$38,504
$218,747

100%
100%
100%
100%
100%
100%

$5,123
$3,273
$12,937
$34,955
$38,504
$218,747

$0
$0
$0
$0
$0
$0

m2
m2
m2
m2
m2
m2
m2
m2
m2
m2
m2
m2
m2
m2

1,466.667
2,750.
116.243
784.
1,425.
200.
1,500.
1,800.
540.
357.
1,050.
133.
1,440.833
96.

PS-BE1S
PS-BE1S
PS-BE1S
PS-BE1S
PS-BE1S
PS-BE1S
PS-BE1S
PS-BE1S
PS-BE1S
PS-BE1S
PS-BE1S
PS-BE1S
PS-BE1S
PS-BE1S

$16.74
$16.74
$16.74
$16.74
$16.74
$16.74
$16.74
$16.74
$16.74
$16.74
$16.74
$16.74
$16.74
$16.74

$24,553
$46,037
$1,946
$13,125
$23,856
$3,348
$25,111
$30,134
$9,040
$5,976
$17,578
$2,227
$24,121
$1,607

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

$24,553
$46,037
$1,946
$13,125
$23,856
$3,348
$25,111
$30,134
$9,040
$5,976
$17,578
$2,227
$24,121
$1,607

$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0

m2

550. PS-BE1S

$16.74

$9,207

100%

$9,207

$0

m2

120. PS-BE1S

$16.74

$2,009

100%

$2,009

$0

$6.50

$428,350

100%

$428,350

$0
$0

m2

65,900. BRCS

hrs

3,715. LOAD-Ll

$341.25

$1,267,744

100%

$1,267,744

hrs

6,063. TRUCK-S

$243.75

$1,477,856

100%

$1,477,856

$0

each
allow
m
m

4. PS-BE2S
1. #N/A
34,000. POWRL
92,337. PSRL

$178,202.78
$55,000.00
$27.63
$1.08

$712,811
$55,000
$939,250
$100,032

100%
100%
100%
100%

$712,811
$55,000
$939,250
$100,032

$0
$0
$0
$0

m3

123,236. SB1L

$4.66

$574,074

50%

$287,037

$287,037

m3

6,790. RR1L

$14.63

$99,304

50%

$49,652

$49,652

hrs

24. HIABL

$167.92

$4,030

50%

$2,015

$2,015

m3
m3
m3
m3

38,136. GRCBLS
29,964. GRRPS
68,100. GRCSHSS
#N/A

ha

54. SCFYL

m3

0. SB3S

m2
ha

32,950. SB1H
145. VHFL
#N/A

$3.36
$1.07
$6.15
$0.00

$128,152
$32,038
$418,852
$0

$0
$0
$0
$0

$4,658.33

$251,550

50%

$125,775

$125,775

$4.55

$0

50%

$0

$0

$6.39
$4,333.33
$0.00

$210,605
$628,333
$0

100%

$0
$628,333
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0

ha
ha
ha
ha
ha

3.71
1.6
15.2
28.39
10.13

SCFYL
SCFYL
SCFYL
SCFYL
SCFYL

$4,658.33
$4,658.33
$4,658.33
$4,658.33
$4,658.33

$17,282
$7,453
$70,807
$132,250
$47,189

100%
100%
100%
100%
100%

$210,605
$0
$0
$0
$17,282
$7,453
$70,807
$132,250
$47,189

ha
ha
ha
ha
ha
ha

23.2
14.85
5.4
0.
2.9
11.

SCFYL
SCFYL
SCFYL
SCFYL
SCFYL
SCFYL

$4,658.33
$4,658.33
$4,658.33
$4,658.33
$4,658.33
$4,658.33

$108,073
$69,176
$25,155
$0
$13,509
$51,242

100%
100%
100%
100%
100%
100%

$108,073
$69,176
$25,155
$0
$13,509
$51,242

Total
% of Total

$13,780,275
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DocuSign Envelope ID: 9ACE084C-74F7-473E-8E91-026C74FDE45A

Reclaim 7.0 Project: Diavik 2022

2020-09-14

Capital Expenditures and Short
Term Water Treatment identified
1 in 'Instructions' worksheet

ACTIVITY/MATERIAL
STABILIZE EMBANKMENT
Toe buttress, drain mat'l
, fill mat'l A
, fill mat'l B
Rip rap
Vegetate
Raise crest
UPGRADE SPILLWAY
Excavate channel
Place rip rap
STABILIZE SEDIMENT
CONTAINMENT PONDS
Place soil cover
Place geotextile
Vegetate
BREACH EMBANKMENT
Remove fill
COLLECTION PONDS
Breach 10 dams
place geotextile
place rock over geotextile
BREACH DITCHES
Excavate
Backfill/recontour
Vegetate
REMOVE PIPELINES
Remove pipes
Concrete plug deep pipes
Install pumps/pipelines/power supply
Remove thermosiphons
NORTH INLET EAST DIKE
Excavate/construct spillway
Excavate & backfill
COLLECT DRAINAGE FOR
TREATMENT
Excavate collection ditches
Rip rap ditches
Pipes
Pumps
Collect'n pond, exc. mat'l A
, exc. mat'l B
Collect'n pond, fill mat'l A
, fill mat'l B
Collect'n pond, liner
COLLECT DRAINAGE FOR
TREATMENT
Remove and treat North Inlet water
SHORT TERM WATER
TREATMENT*
Annual water treatment cost, from
"Water Treatment"

Notes

Cost
Code

Unit Cost

m3
m3
m3
m3
ha
m3

#N/A
#N/A
#N/A
#N/A
#N/A
#N/A

$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

$0
$0
$0
$0
$0
$0

m3
m3

#N/A
#N/A

$0.00
$0.00

$0
$0

m3
m2
ha

#N/A
#N/A
#N/A

$0.00
$0.00
$0.00

$0
$0
$0

m3

#N/A

$0.00

$0

$4.66
$10.15
$7.04

$639,793
$609,050
$422,500

Units

m3
m2
m3

Included in Bldgs & Equip - Pipes

Quantity

137,343.75 SB1L
60,000. GSTs
60,000. SBSH

Cost

m3
m3
ha

7,875. SB1L
2,625. SC1H
#N/A

$4.66
$10.08
$0.00

$36,684
$26,447
$0

m
m3

#N/A
#N/A

$0.00
$0.00

$0
$0

LS
ea

#N/A
50. lab-usl

$0.00
$33.58

m3
m3

15,500. SC1H
#N/A

$10.08
$0.00

$156,163
$0

m3
m3
m
each
m3
m3
m3
m3
m2

#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A

$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

$0
$0
$0
$0
$0
$0
$0
$0
$0

m3

#N/A

$0.00

$0

$1,280,517
Total

$5,122,067
$7,014,382

4.
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DocuSign Envelope ID: 9ACE084C-74F7-473E-8E91-026C74FDE45A

Reclaim 7.0 Project: Diavik 2022

2020-09-14

1 Water Treatment
ACTIVITY/MATERIAL
ADDITION OF REAGENTS
H2O2
lime
ferric sulphate

Aluminum sulfate coagulant
Magnafloc 10 floculant
Other
LABOUR AND SUPPLIES
Annual fuel
Annual power
Electrician/mechanic to maintain
treatment plant
Equipment maintenance and parts
Misc. supplies, hoses, tools
Communications
Pump operating costs
Pump maintenance
Other
WATER SAMPLING AND
ANALYSES
Sampling equipment
Analyses
Shipping to laboratory
Reporting
Other
SITE ACCESS
Road maintenance (incl. snow
removal)
Winter road tariff
Truck rental
Air support

Number of years of water treatment

Notes

Units

Quantity

Cost Code

kg
kg
kg

→ Season is assumed to be 3
months; 1 week commissioning, 120
days treatment, 1 week
decommissioning
kg
kg

Included in TPO
Included in TPO
Included in TPO
Included in TPO
include in Other below
WTP operators, etc.

#N/A
#N/A
#N/A

54,600 PS-WT1S
105 PS-WT2S
#N/A

Unit Cost

Cost

$0.00
$0.00
$0.00

$0
$0
$0

$0.73
$4.51
$0.00

$40,031
$474
$0

litres
kW-h

113,400 FCDH
#N/A

$1.506
$0.00

$170,762
$0

allow
allow
allow
allow
m3

#N/A
#N/A
#N/A
#N/A
2,100,000 POCL
#N/A
2,100,000 TPOL

$0.00
$0.00
$0.00
$0.00
$0.13
$0.00
$0.38

$0
$0
$0
$0
$273,000
$0
$796,250

allow
allow
allow
allow
allow

#N/A
#N/A
#N/A
#N/A
#N/A

$0.00
$0.00
$0.00
$0.00
$0.00

$0
$0
$0
$0
$0

allow
allow
allow
allow

#N/A
#N/A
#N/A
#N/A

$0.00
$0.00
$0.00
$0.00

$0
$0
$0
$0

Annual water treatment costs

$1,280,517

m3

years

4
Total

$5,122,067

Note: Short term water treatment is
intended to be included in "Water
Management", whereas long term,
or post-closure, water treatment is
included in
"Post-Closure Monitoring and
Maintenance"
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DocuSign Envelope ID: 9ACE084C-74F7-473E-8E91-026C74FDE45A

Reclaim 7.0 Project: Diavik 2022

2020-09-14

1 Post-Closure Monitoring & Maintenance:
ACTIVITY/MATERIAL

Notes

MONITORING & INSPECTIONS
Air Quality Monitoring Program
(AQMP)
Aquatic Effects Monitoring Programs
(AEMP)
Surveillance Network Program
(SNP)
Wildlife Effects Monitoring Programs
(WEMP)
Annual geotechnical inspection
Vegetation Monitoring
Soils

Other

1 snow machine & 1 boat replaced
twice

NCRP MAINTENANCE
HOLDBACK
Repair cover
PKC MAINTENANCE HOLDBACK
Repair cover
VEGETATION MAINTENANCE
HOLDBACK
Re-seed
POST-CLOSURE WATER
TREATMENT**
Annual water treatment cost, from
"Water Treatment"

Units Quantity Cost Code

Unit Cost

Cost

See Appendix A

each

1

#N/A

$1,163,000

$1,163,000

See Appendix A

each

1

#N/A

$6,270,909

$6,270,909

See Appendix A

each

1

#N/A

$3,832,749

$3,832,749

See Appendix A
See Appendix A
See Appendix A
See Appendix A

each
each
each
each
each

1
1
1
1

#N/A
#N/A
#N/A
#N/A
#N/A

$4,607,000
$2,438,160
$405,000
$600,000
$0.00

$4,607,000
$2,438,160
$405,000
$600,000
$0

each

4

#N/A

$11,000.00

$44,000

See Appendix B

each

1

#N/A

$2,569,349

$2,569,349

See Appendix B

each

1

#N/A

$1,302,600

$1,302,600

See Appendix B

each

1

#N/A

$101,500

$101,500

each

1

#N/A

Subtotal, Annual post-closure and
maintenance costs
Discount rate for calculation of net
present value of post-closure cost,
%
Number of years of post-closure
activity
Present Value of payment stream

$0

$23,334,267

20 years
$23,334,267

*Regulatory costs - annual reporting,
management plans, progress
reports etc.
Include water treatment cost from
"Water Treatment" worksheet if
treatment is considered long term,
such as ARD/ML.
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DocuSign Envelope ID: 9ACE084C-74F7-473E-8E91-026C74FDE45A
Reclaim 7.0 Project: Diavik 2022

2020-09-14

1 Mobilization/Demobilization:

ACTIVITY/MATERIAL

Notes

High Reach 45m equiped with tools
Heavy Excavator with Sheers
Medium Excavator with grapple for
loading
Skid Steer Loader
Heavy Excavator with Hammer
CAT D10 Dozer
Articulating 40T Haul truck
Crane
Services Vehicles

Based on Closure Requirements
Based on Closure Requirements
Based on Closure Requirements
Based on Closure Requirements
Based on Closure Requirements
Based on Closure Requirements
Based on Closure Requirements
Based on Closure Requirements
Based on Closure Requirements
5 day allowance with 4 workers - 2
shifts

MOBILIZE & DEMOBILIZE HEAVY
EQUIPMENT
SEE TABLE BELOW

Assembly/dissasembly
Heavy Excavator
Medium Excavator
CAT D10 Dozer
100T haul truck
Drill
MOBILIZE MISC. EQUIPMENT
Pump shipping
Pipe shipping
Minor tools and equipment
Truck tires
Other
MOBILIZE CAMP

Temporary camp needed short term
as existing camp is last building
demolished

Reclamation activities
Long term reclamation activities (eg
pump flooding)
MOBILIZE WORKERS
Reclamation activities - transport
Flights per year
Reclamation activities - travel time
Long term reclamation activities (eg
pump flooding) - transport
Long term reclamation activities (eg
pump flooding) - travel time
Monitoring Airfare
WORKER ACCOMODATIONS
Reclamation activities
Long term reclamation activities (eg
pump flooding)
MOBILIZE FUEL
Fuel freight - reclamation activities
Fuel freight - long term reclamation
activities
Fuel freight accomodations
WINTER ROAD
Construction and operation
$0.1921 per loaded tonne per km,
from Winter Road JV
Winter road tariff
DEMOBILIZE HEAVY EQUIPMENT

Cost
Code

Unit Cost

km
km

14,552. MHERH
32,742. MHERH

$11.10
$11.10

$161,588
$363,573

km
km
km
km
km
km
km

21,828.
7,276.
7,276.
7,276.
14,552.
21,828.
21,828.

MHERH
MHERH
MHERH
MHERH
MHERH
MHERH
MHERL

$11.10
$11.10
$11.10
$11.10
$11.10
$11.10
$3.68

$242,382
$80,794
$80,794
$80,794
$161,588
$242,382
$80,400

hr
km
km
km
km
km

480.
10,914.
10,914.
14,552.
43,656.
3,638.

MECHL
MHERH
MHERH
MHERH
MHERH
MHERH

$53.08
$11.10
$11.10
$11.10
$11.10
$11.10

$25,480
$121,191
$121,191
$161,588
$484,764
$40,397

each
m
allow
allow
allow

#N/A
$0.00
#N/A
$0.00
1. PS-MO1S $509,150.81
#N/A
$0.00
#N/A
$0.00

$0
$0
$509,151
$0
$0

allow

1. PS-MO2S $200,525.99

$200,526

allow

1.

Units

Quantity

#N/A

Cost

$0

each
manhours

520. MWH
#N/A

$9,858.33
$0.00

$5,126,333
$0

each

#N/A

$0.00

$0

each
each

#N/A
#N/A

$0.00
$0.00

$0
$0

mandays

55,086. ACCML

$108.33

$5,967,650

manmonths

#N/A

$0.00

$0

$0.24

$4,170,658

litre

17,499,263. FCML

litre
litre

#N/A
#N/A

$0.00
$0.00

$0
$0

km

#N/A

$0.00

$0

$71.79

$823,708

tonne

11,473.693 PS-MO3S

Round trip costs assumed above in
mobilization section

DEMOBILIZE CAMP
DEMOBILIZE WORKERS
crew travel time
crew transportation

allow

#N/A

$0.00

$0

mandays
each

#N/A
#N/A

$0.00
$0.00

$0
$0

Total

$19,246,929
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DocuSign Envelope ID: 9ACE084C-74F7-473E-8E91-026C74FDE45A

Reclaim 7.0 Project: Diavik 2022

2020-09-14

1 Interim Care and Maintenance

ACTIVITY/MATERIAL
Notes
INTERIM CARE & MAINTENANCE
Site Supervisor
2 person, at 2160 hrs per yr
Environmental Co-ordinator
2 person, at 2160 hrs per yr
Labourers/caretaker
Cook/camp maintenance
Extra personnel
-electrician

4 person, 24/7, to do fire/safety,
enviro mds, equip op at 2160 per yr
2 person, at 2160 hrs per yr
As req'd, assume, 1 mo. work per
year
As req'd, assume, 1 mo. work per
year
5x365 + 2x30
weekly flights from YZF

-mechanic
Accommodation
Mob workers to site
Annual fuel - mob
Annual fuel - diesel
Annual fuel - gas
Misc. supplies

500 l/mo x 12 plus camp 1000 mo
100 l/mo x 12 x 2
Supplies/parts etc. per month

Pick-up truck
Grader
Small loader
Dump truck
Snow machine & ATV
Communications
Monitoring during ICM

to be used by the on-site personnel
Annual rental
Annual rental
Annual rental
1 of each at $10,000
1000 per month
based on 2026

Interim water treatment
other
Number of years of ICM

Cost
Code

Unit Cost

$/hr
$/hr

4,380 Superh
4,380 envcoh

$99.49
$140.83

$435,781
$616,850

$/hr
$/hr

8,760 LAB-USH
4,380 LAB-USH

$47.65
$47.65

$417,370
$208,685

$/hr

180 ELECH

$102.92

$18,525

$78.92
$108.33
$4,875.00
$0.46
$1.51
$1.52
$5,000.00

$14,206
$204,208
$253,500
$9,737
$27,105
$3,640
$60,000

#N/A
$55,000.00
#N/A
$150,000.00
#N/A
$117,000.00
#N/A
$100,000.00
#N/A
$12,000.00
#N/A
$1,000.00
#N/A
$2,722,806.24
#N/A
$0.00
#N/A
#N/A
$0.00
Annual Interim C&M Cost
2
Total

$55,000
$150,000
$117,000
$100,000
$24,000
$12,000
$2,722,806
$0
$1,280,517
$0
$6,730,930
$13,461,860

Units Quantity

$/hr
sondays
$/flight
litre
litre
litre
$/month

180
1,885
52
21,400
18,000
2,400
12

each
allow
allow
allow
allow
allow
each
each

1
1
1
1
2
12
1

each
years

MECHH
ACCML
MWL
FCMH
FCDH
FCGH
#N/A
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DocuSign Envelope ID: 9ACE084C-74F7-473E-8E91-026C74FDE45A
Reclaim 7.0 Project: Diavik 2022

2020-09-14

Unit Cost Table (for refining unit costs see "Estimator" worksheet)
Filter by unit

Inf Rate:
ITEM

Detail

COST
CODE

UNITS

2020 Dollars

Inf Note:

2018-12-31

SPECIFIED $

COMMENTS

INFLATION
Yellowknife - July
Yellowknife -

Accomodation
ACCM

manday

$

108.33

$

189.58

BDA

m2

$

27.73

$

55.47

BRW
BRC
BRS1
BRS2

m2
m2
m2
m2

$
$
$
$

29.79
43.33
48.75
72.58

$
$
$
$

44.42
70.42
70.42
108.33

CSF
CLF

m3
m3

$
$

462.04
382.96

$
$

693.06
574.44

CS1
CS2
CSR

each
each
m3

$
$
$

8,125.00
54,166.67
50.92

$

158.17

DR
DS

m3
m3

$
$

1.14
1.03

$
$

2.60
4.12

m3
m3
m3
m3
m3

$
$
$
$

12.35
13.05
13.05
13.54

$
$
$
$

18.47
19.28
19.28
33.31

RC1
RC2
RC3
RC4
RCS

m3
m3
m3
m3
m3

$
$
$
$

13.05
13.76
13.76
14.63

$
$
$
$

19.28
19.93
19.93
20.80

RR1
RR2
RR3
RR4
RRS

m3
m3
m3
m3
m3

$
$
$
$

14.63
15.38
7.58
8.23

$
$

m2
m3
m3
m3
m3
m3
m3

$
$
$
$
$
$
$

3.68
4.66
4.98
5.53
5.96
3.47
1.46

$
$
$
$
$
$
$

5.42
6.39
7.91
9.64
11.92
7.04
4.01

SC1
SC2
SC3
SC4
SCS

m3
m3
m3
m3
m3

$
$
$
$

7.37
7.69
9.64
10.08

$
$
$
$
$

10.08
12.73
15.38
25.13
5.42

FNC

m

$

14.68

$

219.92

FCG
FCD
FCM
FCE

litre
litre
litre
kW-h

$
$
$
$

1.14
1.07
0.24
0.18

$
$
$
$

1.52
1.51
0.46
0.21

GST
m2
GSG
m2
GSHDPE m2
GSES3 m2
GSI
m2
GSBA
tonne

$
$
$
$
$
$

3.73
6.23
8.61
21.88
3.42
333.99

$
$

15.17
377.54

Supply and install; large quantity
FOB Yellowknife
Low:geotextile; High:ES3 or HDPE
FOB Edmonton, add shipping &

grout

m3

$

256.26

$

310.65

High: cement, FOB Yellowknife

sman

$/hr

$

135.42

$

164.67

108.3%
$139.10
$128.40

Buildings - Decontaminate
Asbestos

Low: removal of asbestos siding &
Unit costs are based on 3m high,

Buildings - Remove
Wood
Concrete
Steel - teardown
Steel - for salvage

$

6.50

$

2,307.50

Specified: puncture concrete

Concrete work
Small pour
Large pour

Low: YK; High=1.5xLow
Specified: concrete crown pillar

Contaminated Soils
ESA Phase 1
ESA Phase 1
Remediate on site

Low: small, "clean" site
Low: small, "clean" site

Dozing
doze rock piles
doze overburden/soil piles

Low cost: doze crest off dump
High cost: push up to 300 m

Excavate Rock; Low Spec's and QA/QC
drill/blast/load/short haul
drill/blast/load/long haul
RB1 + spread and compact
RB2 + spread and compact
Specified activity

RB1
RB2
RB3
RB4
RBS

Low:quarry operations for bulk fill

(e.g. ditch/spillway excavation)
Low:foundation

Excavate Rock; High Spec's and QA/QC
drill/blast/load/short haul
drill/blast/load/long haul
RC1 + spread and compact
RC2 + spread and compact
Specified activity

$

189.58

e,g, cover construction
e,g, cover construction
Specified-drift excavation

Excavate Rip Rap
drill/blast/load/short haul/place
drill/blast/load/long haul/place
source is waste dump/short haul
source is waste dump/long haul
Specified activity

19.23
22.37

High: quarry & place rip rap in
cost includes sorting

Excavate Soil; Low Spec's and QA/QC
clear & grub
excavate/load/short haul
excavate/load/long haul
SB1 + spread and compact
SB2 + spread and compact
Specified activity
Tailings

SBC
SB1
SB2
SB3
SB4
SBS
SBT

$

4.55

$

16.79

Low: non-engineered;
Low: non-engineered;
Low: rehandle waste rock dump by
High:contour surface - wet or

$

20.37

Low: non-engineered;
Low: non-engineered;
High:hydraulic mining;

$

0.53

$

10.15

Excavate Soil, High Spec's and QA/QC
excavate/load/short haul
excavate/load/long haul
SC1 + spread and compact
SC2 + spread and compact
Specified activity

Fence
Fuel and Electricity
Fuel cost - gas
Fuel cost - diesel
Fuel mobilization
Electricity

High: winter road usage
Low and High:Yellowknife;

Geo-Synthetics
geotextile
geogrid
liner, HDPE
liner, ES3
geosynthetic installation
bentonite soil ammendment

Supply and install

Grouting (/m3 of rock grouted)
Labour & Equipment Rates
Site manager
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DocuSign Envelope ID: 9ACE084C-74F7-473E-8E91-026C74FDE45A
Reclaim 7.0 Project: Diavik 2022

2020-09-14

Unit Cost Table (for refining unit costs see "Estimator" worksheet)
Filter by unit

Inf Rate:
Supervisor
Registered engineer
Environmental coordinator
Evironmental technologist
Electrician
Journeyman - various
Labour - skilled
Labour - unskilled
Equipment operator
Heavy duty mechanic
Water treatment plant operator
Security / first aid
Administative staff

super
eng
envco
envtech
elec
journey
lab-s
lab-us
oper
mech
oper-wt
safety
admin

2020 Dollars

$/hr
$/hr
$/hr
$/hr
$/hr
$/hr
$/hr
$/hr
$/hr
$/hr
$/hr
$/hr
$/hr

$
$
$
$
$
$
$
$
$
$
$
$
$

56.33
102.92
80.34
39.00
80.17
47.67
44.42
33.58
44.42
53.08
44.42
39.00
41.17

$/hr
$/hr
$/hr
$/hr
$/hr
$/hr
$/hr
$/hr
$/hr
$/hr
$/hr
$/hr
$/hr
$/hr

$
$
$
$
$
$
$
$
$
$
$
$
$
$

189.58
341.25
205.83
455.00
205.83
243.75
325.00
222.08
530.83
167.92
184.17
167.92
162.50
62.83

MHER
MHEA

kmtonne
kmtonne

$
$

3.68
13.00

MCR

each

$

54,166.67

MW

each

$

4,875.00

$

9,858.33

OR

litre

$

0.47

$

1.30

PCBR

litre

$

43.55

$

50.81

Low: shipping, handling & disposal

PSR
PSS
PSI

m
m
m

$
$
$

1.08
6.61
27.08

$
$

26.00
12.03

Low: remove/dispose on site; High:
Low:supply; High:supply and ship

PLR
PLS
PLI

m
m
m

$
$
$

23.83
139.75
54.17

$
$

78.00
154.92

Low: remove/dispose on site; High:
Low:supply; High:supply and ship

POWR

m

$

27.63

PCR

kg

$

0.49

$

2.71

Low: shipping, handling & disposal

PC
PS
POC
PM

each
each
m3
allow

$
$
$
$

211,250.00
2,708.33
0.13
27,083.33

PBF

m3

$

92.08

$

325.00

SCFY

ha

$

4,658.33

$

6,532.50

$

2,329.17

SR
POR

m2
m3

$
$

698.75
20.37

$
$

2,309.67
270.83

$

1,300.00

RPT

each

$

10,833.33

$

21,666.67

SW

each

$

3,250.00

$

7,583.33

SI

each

$

1,950.00

$

3,900.00

TPS

lump sum $ 9,750,000.00

Equipment rates include operator and fuel
Loader - 4 cu.yd (3.06m3)
load-s
Loader - 7 cu.yd (5.35m3)
load-l
Excavator - 26.76-30.84 tonnes
exc-s
Excavator - 68.95+tonnes
exc-l
Grader
grad
Dump truck off hwy 30-50 tonnes truck-s
Dump truck off hwy 55-75 tonnes truck-l
dozer, small
dozers
dozer, large
dozerl
smooth drum compactor
comp
scooptram, 6 yd3 bucket
scoop
flat bed truck with hiab
hiab
fuel truck
ftruck
water truck
wtruck

$
$
$

99.49
238.33
140.83

$
$
$
$
$
$
$
$
$

102.92
77.77
53.73
47.65
70.42
78.92
64.85
72.55
62.71

$
$

281.67
612.08

$

162.50

$

11.10

Mobilize Heavy Equipment
Road access
Air access

cargo rate>500lb

Mobilize Camp
Road access

refurbish existing camp

Mobilize Workers
flight

Low:e.g. 8 passenger; High: Dash

Oil Removal
oil removal

Low:waste oil heater; High: ship

PCB Removal
Remove from site

Pipes, small (<6in dia.)
remove/dispose on site
supply
install

Pipes, large (>6in dia.)
remove/dispose on site
supply
install

Power Lines
remove/dispose on site

Process Chemicals
Remove from site

Pumps
Pump capital cost
Pump shipping
Pump operating cost
Pump maintenance

pump operating costs should be

Pump sand BackFill
Scarify - road/mine site
Shaft, Raise & Portal Closures
Shaft & Raises
Portals

Low:pre-cast concrete slabs, little
Low:unit cost code

Site Inspection Report
SpillWay - Clear
Survey/Instrumentation
2 person crew

Treatment Plant - Construct
Small (< 1000 m3/d)

$ 16,250,000.00
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DocuSign Envelope ID: 9ACE084C-74F7-473E-8E91-026C74FDE45A
Reclaim 7.0 Project: Diavik 2022

2020-09-14

Unit Cost Table (for refining unit costs see "Estimator" worksheet)
Filter by unit

Inf Rate:
Large (> 1000 m3/d)
Constructed Wetland

2020 Dollars

TPL
CWTS

lump sum $ 16,250,000.00
ha
$
216,666.67

$ 49,833,333.33
$
325,000.00

TPO

m3

$

0.38

$

2.17

ferric
kg
ferrous kg
lime
kg
hperox kg
Nametab kg
caustic kg
sulfuric kg
flocc
kg
copper kg
shipping kg

$
$
$
$
$
$
$
$

1.29
1.43
0.61
1.63
1.28
0.80
0.34
6.50

$

0.22

ha
ha
ha
ha
ha

$
$
$
$

4,333.33
4,875.00
14,083.33
2,816.67

$

6,500.00

WS

each

$

7,583.33

$

10,833.33

WRC
WRU

km
kmtonne

$
$

2,166.67
0.31

$

12,458.33

Treatment Plant - Operate
Treatment Chemicals
ferric sulphate
ferrous sulphate
lime
hydrogen peroxide, 35%
Sodium Metabisulfate
Caustic soda, 50%
Sulfuric acid, 93%
flocculant
copper sulphate
shipping

Vegetation
Hydroseed, Flat
Hydroseed, Sloped
Veg. blanket/erosion mat
Tree planting
Wetland species

VHF
VHS
VB
VT
VW

$

51.70

Specified= /m3, Wetland Growth

Water Sampling/Analysis/Reporting
Winter Road
Construction
Usage

Project Specific Unit Costs

INFLATION
Yellowknife 2018

101.8%
$136.60

Granite Rock Capping
Drill Blast Granite Rock
(remined rock)
Ripping Granite Rock
Load/Short haul/Spread
Compact

GRCBL m3

$

3.36

GRRP m3
GRCSHSm3

$
$

1.07
6.15

PS-OP1 ea

$

15,478.18

PS-RP1 each

$

21,384.33

PS-RP2

$

187,247.34

Open Pit - FLOOD PIT-Captital
Turbidity/silt curtains

Rock Pile - SPECIALIZED ITEMS
Install permanent
instrumentation
Replacement of instrumentation

Chemicals - CONTAMINATED SOILS
Contaminated soil investigation Phase 1
Contaminated soil investigation Phase 2

PS-CH1 each

$

69,644.70

PS-CH2 each

$

282,215.16

$
$

16.74
178,202.78

$
$

0.73
4.51

PS-MO1 allow
PS-MO2 allow

$
$

509,150.81
200,525.99

PS-MO3 tonne

$

71.79

Bldgs & Equip - REMOVE BUILDINGS
Buildings
Wind Turbine

PS-BE1 allow
PS-BE2 ea

Water Treatment - ADDITION OF REAGENTS
Aluminum sulfate coagulant
Magnafloc 10 floculant

PS-WT1 kg
PS-WT2 kg

Mobilization - MOBILIZE MISC. EQUIPMENT
Minor tools and equipment
Reclamation activities

Mobilization - WINTER ROAD
Winter road tariff

PC Water Treatment - 2020 Real Dollars
Adapt buidlings

PS-PC1 alow

$

40,000.00

Annual fuel - mob

PS-PC2 litre

$

1.97

Diavik - 2019 Annotated RECLAIM Estimate - June 19_20_BCL 20200908_v2.xlsm
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DocuSign Envelope ID: 9ACE084C-74F7-473E-8E91-026C74FDE45A

DDMI CRP Ver 4.1 Review Comments

ATTACHMENT 2
Scope Adjusted RECLAIM Estimate
Based on Attachment 1; Inflation Adjusted DDMI CRP V4.1

Brodie Consulting Ltd.

DocuSign Envelope ID: 9ACE084C-74F7-473E-8E91-026C74FDE45A
Reclaim 7.0 Project: Diavik 2022

2020-09-14

SUMMARY OF COSTS

CAPITAL COSTS
OPEN PIT
UNDERGROUND MINE
TAILINGS FACILITY

ROCK PILE
BUILDINGS AND EQUIPMENT

COMPONENT NAME

COST

LAND
LIABILITY

WATER
LIABILITY

A154, A418 & A21

$4,530,537

$1,200

$4,529,337

A154N, A154S, A418, A21

$1,295,483
$30,551,821

$935,685
$1,600

$359,798
$30,550,221

$40,077,492
$24,478,636

$442,499
$22,491,905

$39,634,993
$1,986,732

$2,203,282

$1,052,458

$1,052,458

NCRP

CHEMICALS AND CONTAMINATED SOIL MANAGEMEN
SURFACE AND GROUNDWATER MANAGEMENT
INTERIM CARE AND MAINTENANCE

$7,014,382
$20,192,790
SUBTOTAL: Capital Costs

$130,344,425

MOBILIZATION/DEMOBILIZATION
POST-CLOSURE MONITORING AND MAINTENANCE

$7,014,382
$20,192,790

$24,925,347

$105,320,712

19%

81%

COST

LAND
LIABILITY

WATER
LIABILITY

$19,246,929

$3,680,529

$15,551,875

PERCENT OF SUBTOTAL

INDIRECT COSTS

-

$23,334,267

$4,462,137

$18,854,521

ENGINEERING

5%

$6,517,221

$1,246,267

$5,266,036

PROJECT MANAGEMENT

5%

$6,517,221

$1,246,267

$5,266,036

HEALTH AND SAFETY PLANS/MONITORING & QA/QC

0.5%

$651,722

$124,627

$526,604

BONDING/INSURANCE

0.5%

$651,722

$124,627

$526,604

CONTINGENCY
- Open Pit

20%

$906,107

$173,272

$732,152

- Underground Mine

20%

$259,097

$49,546

$209,355

- Tailings

25%

$7,637,955

$1,460,582

$6,171,609

5%

$2,003,875

$383,195

$1,619,168

- Buildings and Equipment

- Rock Pile

20%

$4,895,727

$936,194

$3,955,838

- Chemicals and Soil Management

20%

$440,656

$84,265

$356,059

- Water Management

20%

$1,402,876

$268,268

$1,133,550

0%

$0

$0

$0

SUBTOTAL: Indirect Costs

$74,465,377

$14,239,775

$60,169,405

$204,809,802

$39,165,122

$165,490,117

DDMI Jun19-2020

$158,476,618

$22,341,527

$135,979,432

DDMI Jun19-2020 w/ inflation of 2014 RECLAIM unit rates to 2020 Real Dollars

$167,606,436

$23,292,919

$144,152,468

% Change due to Unit Cost inflation

105.76%

104.26%

106.01%

MARKET PRICE FACTOR ADJUSTMENT

TOTAL COSTS
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DocuSign Envelope ID: 9ACE084C-74F7-473E-8E91-026C74FDE45A
Reclaim 7.0 Project: Diavik 2022
Open Pit Name:

ACTIVITY/MATERIAL
CONTROL ACCESS
Fence
Signs
Ditch, mat'l A
, mat'l B
Berm

2020-09-14
A154, A418 & A21

Notes

2 for each pit

Block roads
Other
STABILITY STUDY
Conduct stability and setback study
STABILIZE SLOPES
A154
excavate 5 breaches in dike
erosion protection
break concrete guides & wall
remove thermosiphons
A418
excavate 3 breaches in dike
erosion protection
break concrete guides & wall
remove thermosiphons
caribou ramps
A21
excavate 3 breaches in dike
erosion protection
break concrete guides & wall
remove thermosiphons
COVER/CONTOUR SLOPES
Place fill, mat'l A
Place fill, mat'l B
Rip rap
Vegetate slopes
Vegetate pit floor
Other
CONSTRUCT DIVERSION
DITCHES
Excavate ditches -soil
Excavate ditches -rock
Rip rap in channel base
CONSTRUCT SPILLWAY
Excavate channel
Concrete
Rip rap
Other
RECLAIM QUARRIES
Contour slopes
Place overburden
Vegetate
FLOOD PIT-Captital
Remove stationary equipment
(sump pumps)
Remove dewatering pipeline

Remove power lines
Construct diversion ditches
-Ditch, mat'l A
-Ditch, mat'l B
Construct embankment/dam

Siphons (pipe)

64 thermosiphons - 1 hour each to
remove

64 thermosiphons - 1 hour each to
remove

plus 1 breach causeway

34 thermosiphons - 1 hour each to
remove

2 in A21

Covered under the total powerlines "Bldg & Equip"

Pit #

Cost
Code

Unit Cost

#N/A
#N/A
#N/A
#N/A
#N/A

$0.00
$200.00
$0.00
$0.00
$0.00

m3

#N/A
#N/A

$0.00
$0.00

allow

#N/A

Units

m
each
m3
m3
m3

6.

%
Land
Cost Land Cost

$0 100%
$1,200 100%
$0
$0
$0

Water Cost

$0
$1,200
$0
$0
$0

$0
$0
$0
$0
$0

$0
$0

$0
$0

$0
$0

$0.00

$0

$0

$0

m3
m3
m3

60,000. SC1H
2,880. RC3L
1,288. RC1L

$10.08
$13.76
$13.05

$604,500
$39,624
$16,814

$0
$0
$0

$604,500
$39,624
$16,814

ea

64. lab-usl

$33.58

$2,149

$0

$2,149

m3
m3
m3

36,000. SC1H
1,728. RC3L
1,288. RC1L

$10.08
$13.76
$13.05

$362,700
$23,774
$16,814

$0
$0
$0

$362,700
$23,774
$16,814

ea
m3

64. lab-usl
1,500. RC1H

$33.58
$19.28

$2,149
$28,925

$0
$0

$2,149
$28,925

m3
m3
m3

48,000. SC1H
2,304. RC3L
1,288. RC1L

$10.08
$13.76
$13.05

$483,600
$31,699
$16,814

$0
$0
$0

$483,600
$31,699
$16,814

ea

34. lab-usl

$33.58

$1,142

$0

$1,142

m3
m3
m3
ha
ha

#N/A
#N/A
#N/A
#N/A
#N/A
#N/A

$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

$0
$0
$0
$0
$0
$0

$0
$0
$0
$0
$0
$0

$0
$0
$0
$0
$0
$0

m3
m3
m3

#N/A
#N/A
#N/A

$0.00
$0.00
$0.00

$0
$0
$0

$0
$0
$0

$0
$0
$0

m3
m3
m3

#N/A
#N/A
#N/A
#N/A

$0.00
$0.00
$0.00
$0.00

$0
$0
$0
$0

$0
$0
$0
$0

$0
$0
$0
$0

m3
m3
m3

#N/A
#N/A
#N/A

$0.00
$0.00
$0.00

$0
$0
$0

$0
$0
$0

$0
$0
$0

each
m

2. #N/A
26,650. PSRL

$6,006.78
$1.08

$12,014
$28,871

$0
$0

$12,014
$28,871

$27.63
$0.00
$0.00
$0.00
$0.00

$0
$0
$0
$0
$0

$0
$0
$0
$0
$0

$0
$0
$0
$0
$0

$154.92

$1,951,950

$0

$1,951,950

$54.17
$15,478.18
$0.00
$0.00

$682,500
$139,304
$0
$0

$0
$0
$0
$0

$682,500
$139,304
$0
$0

$0.00
$0.00

$0
$0

$0
$0

$0
$0

$77.77

m
m3
m3
m3
m3

2 siphons A418, 4 A154, 3 A21

m

Siphons (install)
2 siphons A418, 4 A154, 3 A21
Turbidity/silt curtains
Remove pump post-closure
Remove pipeline post-closure
FLOOD PIT-Annual Cost
Operate pumps (power)
Siphon operation
Labour:fuel management,
comissioning/decom
Monitoring
Chemical addition, _____ kg/m3 of
water
Chemicals, purchase and shipping
Passive/biological additives
Passive additives purchase and
shipping
Other

m
each
each
m

Number of years of pump flooding

Quantity

POWRL
#N/A
#N/A
#N/A
#N/A

12,600. PLSH

12,600. PLIL
9. PS-OP1S
#N/A
#N/A

m3
allow
$/h

#N/A
#N/A

$83,994

$0

$83,994

tonne
tonne
$/ha

1,080. journeyH
#N/A
#N/A
#N/A

$0.00
$0.00
$0.00

$0
$0
$0

$0
$0
$0

$0
$0
$0

tonne

#N/A
$0.00
#N/A
$0.00
Annual pumping costs

$0
$0
$83,994

$0
$0

$0
$0

Total pumping costs
Total
% of Total

$83,994
$4,530,537

$0
$1,200
0%

$83,994
$4,529,337
100%

years
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DocuSign Envelope ID: 9ACE084C-74F7-473E-8E91-026C74FDE45A
Reclaim 7.0 Project: Diavik 2022
1

Underground Mine Name

ACTIVITY/MATERIAL
CONTROL ACCESS
Fence
Signs
Block roads
Berm
Block adit A418/A154
Contour portal area, A418/A154
Cap raises at A154/A418
Soil cover on raise caps
Cap raise at A21
Soil cover on raise cap
Block adit A21
Contour portal area, A21
Remove decline surface
infrastructure
REMOVE HAZARDOUS
MATERIALS
Remove hazardous materials, U/G
labor
Remove/decontam. stationary &
elect. equip
Remove/decontam. mobile
equipment
Remove misc. haz. mat &
explosives
Other
INSTALL BULKHEADS
Bulkheads to control water flow
Grout bulkhead
FLOOD MINE
Supply/install pump
Supply/install piping system
Operate pumps to flood workings
Other
INSTALL GROUNDWATER
COLLECTION SYSTEM
Excavate/install sumps
Install pumping wells
Install pumps/pipelines/power
supply
SPECIALIZED ITEMS
Install water quality monitoring
pipes
Install permanent pumping system
Other

2020-09-14
A154N, A154S, A418, A21

UG Mine #

Notes

Unit

concrete cap
Includes contouring ea. 4.5mx4.5m
Includes contouring ea. 4.5mx4.5m
concrete cap

included in Building demolition

m
each
m3
m3
m3
m3
m2
m3
m2
m3
m3
m3

Qty

4.

325.5
1,440.
60.75
108.
20.25
27.
325.5
1,440.

allow

manhours

Cost
Code

Unit Cost

#N/A
#N/A
#N/A
#N/A
CLFH
SB1L
SRH
SB1L
SRH
SB1L
CLFH
SB1L

$0.00
$200.00
$0.00
$0.00
$574.44
$4.66
$2,309.67
$4.66
$2,309.67
$4.66
$574.44
$4.66

$0
$800
$0
$0
$186,979
$6,708
$140,312
$503
$46,771
$126
$186,979
$6,708

#N/A

$0.00

$0

$53.73

$719,597

$0.00

$0

13,392. lab-sH

manhours

#N/A

%
Cost Land
100%
100%

Land Cost

Water Cost

$0
$800
$0
$0
$186,979
$6,708
$140,312
$503
$46,771
$126
$186,979
$6,708

$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0

$0

$0

50%

$359,798

$359,798

50%

$0

$0

100%
100%
100%
100%
100%
100%
100%
100%
100%

each

#N/A

$0.00

$0

$0

$0

kg

#N/A
#N/A

$0.00
$0.00

$0
$0

$0
$0

$0
$0

each
m3

#N/A
#N/A

$0.00
$0.00

$0
$0

$0
$0

$0
$0

each
each
m3

#N/A
#N/A
#N/A
#N/A

$0.00
$0.00
$0.00
$0.00

$0
$0
$0
$0

$0
$0
$0
$0

$0
$0
$0
$0

m2
m3

#N/A
#N/A

$0.00
$0.00

$0
$0

$0
$0

$0
$0

LS

#N/A

$0.00

$0

$0

$0

each
each

#N/A
#N/A
#N/A

$0.00
$0.00
$0.00
Total
% of Total

$0
$0
$0
$1,295,483

$0
$0
$0
$935,685
72%

$0
$0
$0
$359,798
28%
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DocuSign Envelope ID: 9ACE084C-74F7-473E-8E91-026C74FDE45A
Reclaim 7.0 Project: Diavik 2022
1

2020-09-14

Tailings Impoundment Name:

ACTIVITY/MATERIAL
CONTROL ACCESS

Pond #

Notes

Fence
Signs
Berm

Unit Cost

#N/A
#N/A
#N/A

$0.00
$200.00
$0.00

m3

#N/A
#N/A

$0.00
$0.00

$0
$0

$0
$0

$0
$0

m3
m3
m3
ha
m3
m3

#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A

$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

$0
$0
$0
$0
$0
$0
$0

$0
$0
$0
$0
$0
$0
$0

$0
$0
$0
$0
$0
$0
$0

m3

#N/A

m
each
m3

Block roads
Other
STABILIZE EMBANKMENT(S)
Toe buttress, drainage layer
Toe buttress, bulk fill
Rip rap
Vegetate
Raise crest
Flatten slopes
Other
COVER TAILINGS

Cover rock from N or S dump

Soil cover, till
Type I rock cover: drill/blast
Type I rock cover: rip
Type I rock cover: load/haul/place

56%
44%

geotextile over shoreline
geogrid over shoreline
Cover rock from new quarry
Remove & treat pond/seepage
STABILIZE DECANT SYSTEM
Excavate and replace
Plug/backfill with concrete or clay
Other
REMOVE TAILINGS
Cyclones

Cost
Code

Units

Included in Water Treatment

Quantity

8.

%
Land
Cost Land Cost

Water Cost

$0
$0
$1,600 100% $1,600
$0
$0

$0
$0
$0

$0.00

$0

$0

$0

m3
m2
m2
m2
m3
m3
m3
m3

#N/A
#N/A
#N/A
#N/A
#N/A
1,568,000. GRCBLS
1,232,000. GRRPS
2,800,000. GRCSHS

$0.00
$0.00
$0.00
$0.00
$0.00
$3.36
$1.07
$6.15

$0
$0
$0
$0
$0
$5,269,100
$1,317,275
$17,221,517

$0
$0
$0
$0
$0
$0
$0
$0

$0
$0
$0
$0
$0
$5,269,100
$1,317,275
$17,221,517

m2
m2
m3

592,000. GSTL
592,000. GSGl
#N/A

$3.73
$6.23
$0.00

$2,206,187
$3,687,667
$0

$0
$0
$0

$2,206,187
$3,687,667
$0

m3

#N/A

$0.00

$0

$0

$0

m3
m3

#N/A
#N/A
#N/A

$0.00
$0.00
$0.00

$0
$0
$0

$0
$0
$0

$0
$0
$0

allow

#N/A

$0.00

$0

$0

$0

m
allow

#N/A
#N/A

$0.00
$25,790.70

$0
$25,791

$0
$0

$0
$25,791

m3
m3
m3

#N/A
#N/A
#N/A

$0.00
$0.00
$0.00

$0
$0
$0

$0
$0
$0

$0
$0
$0

m3
m3

#N/A
#N/A
#N/A

$0.00
$0.00
$0.00

$0
$0
$0

$0
$0
$0

$0
$0
$0

m3
m3
m3
m3
m2

3,240. SC1L
136,500. SCSH
#N/A
6,500. RR3L
1,000. GSTS

$7.37
$5.42
$0.00
$7.58
$10.15

$23,868
$739,375
$0
$49,292
$10,151

$0
$0
$0
$0
$0

$23,868
$739,375
$0
$49,292
$10,151

m3
m3
ha
m3
m2
m2
m3

#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A

$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

$0
$0
$0
$0
$0
$0
$0

$0
$0
$0
$0
$0
$0
$0

$0
$0
$0
$0
$0
$0
$0

m3
m3

#N/A
#N/A

$0.00
$0.00

$0
$0

$0
$0

$0
$0

LS

#N/A

$0.00

$0

$0

$0

each

#N/A

$0.00

$0

$0

$0

each

#N/A

$0.00

$0

#N/A
$0.00
#N/A
$0.00
#N/A
$0.00
Annual treatment costs

$0
$0
$0
$0

Total treatment costs
Total
% of Total

$0
$30,551,821

Pipe
Included in Blgs & Equip - Pipe
Remove reclaim barge
CONSTRUCT DIVERSION
DITCHES
Excavate ditches -soil
Excavate ditches -rock
Rip rap in channel base
FLOOD TAILINGS
Doze tailings to final contour
Raise crest of dam
Other
UPGRADE SPILLWAY
Excavate channel, dam
Excavate channel, tailings
hydraulic mining of tailings
Concrete
Rip rap channel to Lac de Gras
Geotextile channel to Lac de Gras
CONSTRUCT SEEPAGE
COLLECTION POND
Excavate seepage collection pond
Doze & spread excavated material
Vegetate spread material
Bedding layer
Supply geomembrane
Install geomembrane
Erosion protection layer
INSTALL GROUNDWATER
COLLECTION SYSTEM
Excavate/install sumps
Install pumping wells
Install pumps/pipelines/power
supply
SPECIALIZED ITEMS
Install permanent instrumentation,
supply & technican
Install permanent instrumentation,
drilling
TREAT SEEPAGE - see "Water
Management" and "Water
Treatment"
TREAT SUPERNATANT
Pump water (to pit, U/G)
Equipment maintenance and parts
Supply reagents

m3
allow
tonne

Number of years of treatment

years

1.
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$0

$0
$0
$0

$0
$0
$0

$1,600
0%

$0
$30,550,221
100%
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DocuSign Envelope ID: 9ACE084C-74F7-473E-8E91-026C74FDE45A
Reclaim 7.0 Project: Diavik 2022
1

2020-09-14

Rock Pile Name:

ACTIVITY/MATERIAL
STABILIZE SLOPES
Flatten slopes with dozer, rock
pile, north
Flatten slopes - Type III in CLR
Basin

NCRP

Notes

Units

Flatten slopes with dozer, till pile
Flatten slope with dozer, till pile,
south
Divert runon, ditch mat'l B
Toe buttress, drain mat'l
Toe buttress, fill mat'l A
Toe buttress, fill mat'l B
Other

Cost
Code

Quantity

Unit Cost

%
Cost Land

Land
Cost

Water Cost

m3

557,503. DRL

$1.14

$634,160

50% $317,080

m3
m3

151,000. DRL
#N/A

$1.14
$0.00

$171,763
$0

50%

m3
m3

#N/A
#N/A

$0.00
$0.00

m3
m3

#N/A
#N/A

$0.00
$0.00

m3

#N/A
#N/A

SB3L
GRCBLS
GRRPS
GRCSHSS
SB3L

$317,080

$85,881
$0

$85,881
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0
$0

$0.00
$0.00

$0
$0

$0
$0

$0
$0

$5.53
$3.36
$1.07
$6.15
$5.53

$7,071,011
$6,627,069
$1,656,767
$21,659,902
$448,354

$0
$0
$0
$0
$0

$7,071,011
$6,627,069
$1,656,767
$21,659,902
$448,354

$0
$0

$305,420
$76,355

$0
$35,360
$0
$4,178
$0
$0

$998,233
$0
$0
$0
$0
$0

COVER ROCK PILE
Till on Type III rock areas
Type I rock cover: drill/blast
Type I rock cover: rip
Type I rock cover: load/haul/place
Till on Type III in CLR Basin
Type I rock on Type III in CLR:
drill/blast
Type I rock on Type III in CLR: rip
Type I rock cover on CLR:
load/haul/place
till on caribou ramps
rock cover from roads etc.
Caribou ramp
SCRP
Vegetate
Other
VERY LOW PERMEABILITY
COVER (in addition to above)
Liner subgrade preparation compact
Supply geomembrame
Install geomembrane
Protective cover excavate,haul,spread&compact
Vegetate
Install infiltration/seepage
instrumentation
CONSTRUCT DIVERSION
DITCHES
Excavate ditches -soil
Excavate ditches -rock
Rip rap in channel base
CONSTRUCT SEEPAGE
COLLECTION POND
Excavate seepage collection pond
Doze & spread excavated material
Vegetate spread material
Bedding layer
Supply geomembrane
Install geomembrane
Erosion protection layer
INSTALL GROUNDWATER
COLLECTION SYSTEM
Excavate/install sumps
Install pumping wells
Install pumps/pipelines/power
supply
RELOCATE DUMPS
Load, haul, dump or doze
Add lime
Contour reclaimed area
Other
SPECIALIZED ITEMS
Install permanent instrumentation
4 TDR already installed
Thermistors (GTC) - 5 already
installed
Install permanent instrumentation
Replacement of instrumentation
see replacement schedule
TREAT ROCK PILE SEEPAGE see "Water Treatment"
collect and treat seepage
HEAP LEACH SEEPAGE
TREATMENT - Cyanide Detox
Cyanide destruction water
treatment pumping
Reagents
Electrician/mechanic to maintain
treatment plant
Equipment maintenance and parts
Number of years of treatment
HEAP LEACH SEEPAGE
TREATMENT - ARD/ML**
Upgrade/modify pumping system report to WTP

Included in Water Treatment

56%
44%

56%
44%

m3
m3
m3
m3
m3

1,279,821.
1,972,110.
1,549,515.
3,521,625.
81,150.

m3
m3

90,888. GRCBLS
71,412. GRRPS

$3.36
$1.07

$305,420
$76,355

m3
m3
m3
ha

162,300. GRCSHSS
6,400. SB3L
#N/A
3,673. DRL
#N/A
#N/A

$6.15
$5.53
$0.00
$1.14
$0.00
$0.00

$998,233
$35,360 100%
$0
$4,178 100%
$0
$0

m2
m2
m2

#N/A
#N/A
#N/A

$0.00
$0.00
$0.00

$0
$0
$0

$0
$0
$0

$0
$0
$0

m3
ha

#N/A
#N/A

$0.00
$0.00

$0
$0

$0
$0

$0
$0

allow

#N/A

$0.00

$0

$0

$0

m3
m3
m3

#N/A
#N/A
#N/A

$0.00
$0.00
$0.00

$0
$0
$0

$0
$0
$0

$0
$0
$0

m3
m3
ha
m3
m2
m2
m3

#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A

$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

$0
$0
$0
$0
$0
$0
$0

$0
$0
$0
$0
$0
$0
$0

$0
$0
$0
$0
$0
$0
$0

m3
m3

#N/A
#N/A

$0.00
$0.00

$0
$0

$0
$0

$0
$0

allow

#N/A

$0.00

$0

$0

$0

m3
tonne
ha

#N/A
#N/A
#N/A
#N/A

$0.00
$0.00
$0.00
$0.00

$0
$0
$0
$0

$0
$0
$0
$0

$0
$0
$0
$0

each

1.

each

8. PS-RP1S
1. PS-RP2S

#N/A

$30,600.00

$30,600

$0

$30,600

$21,384.33
$187,247.34

$171,075
$187,247

$0
$0

$171,075
$187,247

m3

#N/A

$0.00

$0

$0

$0

m3
tonnes

#N/A
#N/A

$0.00
$0.00

$0
$0

$0
$0

$0
$0

#N/A
$0.00
#N/A
$0.00
Annual treatment costs

$0
$0
$0

$0
$0

$0
$0

Total treatment costs

$0

allow
allow
years

allow

#N/A

$0.00
Total
% of Total

$0
$40,077,492

$0

$442,499
1%

$0
$39,634,993
99%

* For construction of passive
treatment system refer to "Water
Management". ARD/ML seepage
treatment becomes post-closure
water treatment cost
**Heap leach ARD/ML seepage
treatment becomes post-closure
water treatment cost
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DocuSign Envelope ID: 9ACE084C-74F7-473E-8E91-026C74FDE45A
Reclaim 7.0 Project: Diavik 2022

2020-09-14

1 Chemicals/Soil Area Name:
Note:

The procedures, equipment and packaging for clean up and removal of chemicals or contaminated soils are highly dependent

ACTIVITY/MATERIAL
Notes
HAZARDOUS MATERIALS AUDIT
Hazardous materials audit
BUILDINGS DECONTAMINATION
& CONSOLIDATION OF
HAZARDOUS MATERIALS
Environmental
technician/coordinator
Decontaminate process plant
Decontaminate fuel tanks
Decontaminate emulsion plant
Decontaminate AN storage building
Decontaminate Buildings 3 to 10
HAZARDOUS MATERIALS
REMOVAL

Units
each

500m2/day, 8,525 m2 area
125 m2/day, 8,167 m2 area
125 m2/day, 920 m2 area
125 m2/day, 2,850 m2 area
500 m2/day, 16,295 m2 area

persondays
hr
hr
hr
hr
hr

Diesel fuel
Gear oil and lubricants
Gasoline
Glycol
Propane

bulk of used oil burned in boiler

Oxygen and acetylene

90 bottles assume 100lb cylinders

95 (20bs) & 20 (100lbs)

Cost
Code

Quantity

1 CS2L

580
1637
6272
707
2189
3129

ENVCOH
LAB-USH
LAB-USH
LAB-USH
LAB-USH
LAB-USH

Unit Cost

%
Cost Land

$54,166.67

$54,167

$140.83
$47.65
$47.65
$47.65
$47.65
$47.65

$81,683
$77,985
$298,842
$33,664
$104,285
$149,064

Land Cost

Water Cost

$0

$54,167

50%
50%
50%
50%
50%
50%

$40,842
$38,993
$149,421
$16,832
$52,143
$74,532

$40,842
$38,993
$149,421
$16,832
$52,143
$74,532

litre

27,860 ORH

$1.30

$36,218

50%

$18,109

$18,109

litre
litre
litre
kg

64,000
300
30,000.
1,769.

$1.30
$1.30
$1.30
$2.71

$83,200
$390
$39,000
$4,791

50%
50%
50%
50%

$41,600
$195
$19,500
$2,396

$41,600
$195
$19,500
$2,396

ORH
ORH
ORH
PCRH

kg

4,082. PCRH

$2.71

$11,055

50%

$5,528

$5,528

litre
litre
kg
allow

9,000. ORH
1,320. ORH
888. PCRH
1.

$1.30
$1.30
$2.71
$2,000.00

$11,700
$1,716
$2,405
$2,000

50%
50%
50%
50%

$5,850
$858
$1,203
$1,000

$5,850
$858
$1,203
$1,000

800 number at site - assume 5.5lbs

kg

1,984. PCRH

$2.71

$5,373

50%

$2,687

$2,687

Batteries - lead acid

annual amount removed from site

kg

10,000. PCRH

$1.33

$13,260

50%

$6,630

$6,630

Old fluids from vehicles
TREATMENT CHEMICALS
Sulfuric acid transfer to tanker

Assume 40 at 20 litres each

Paints and solvents
Lab - corrosive
Aerosals processable
Flourscent tubes

annual removal
annual removal
annual removal

Fire extinguishers

Haul to disposal facility
Disposal fee
EXPLOSIVES

litre

$1.30

$1,040

50%

$520

$520

litre

80,000. PCRH

$2.71

$216,667

50%

$108,333

$108,333

litre
litre

80,000. FCMl
80,000. ORH

$0.24
$1.30

$19,067
$104,000

50%
50%

$9,533
$52,000

$9,533
$52,000

$11,050.00

$11,050

50%

$5,525

$5,525

$50.92
$4.66

$407,333
$37,267

50%
50%

$203,667
$18,633

$203,667
$18,633

allow

800. ORH

1.

#N/A

CONTAMINATED SOILS
Heavy fuel and oil
Remediate
Excavate contaminated soils
Contaminated soil investigation Phase 1
Contaminated soil investigation Phase 2
OTHER
Remove nuclear densometers from
mill

m3
m3

8,000. CSRL
8,000. SB1L

allow

1. PS-CH1S

$69,644.70

$69,645

50%

$34,822

$34,822

allow

1. PS-CH2S $282,215.16

$282,215

50%

$141,108

$141,108

each

10.
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$4,420.00
Total
% of Total

$44,200
$2,203,282

$0
$44,200
$1,052,458 $1,150,825
48%
52%
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DocuSign Envelope ID: 9ACE084C-74F7-473E-8E91-026C74FDE45A
Reclaim 7.0 Project: Diavik 2022

2020-09-14

Building / Equip Name:

ACTIVITY/MATERIAL
DISPOSE MOBILE EQUIPMENT
Decontaminate, ship off-site

Bldg / Equip #:

Notes

REMOVE BUILDINGS
Process plant
Accommodation Complex - Core
Accommodation Complex - Wings
A-D
Accommodation Complex Additional Accom
Accommodation Complex - Arctic
Corridor
Accommodation Complex Operations Building (Dorm G+H)
Accommodation Complex Megadome / Storage Sprung
Maintenance Complex
Backfill Plant - Main
Backfill Plant - Loading Bay
Power House 1
Power House 2
Boiler House
Crusher Building
Lude Oil Storage
Batch Plant - Main Building
Batch Plant - Aggregate Loading
NIWTP Acid Storage
North Inlet Water Treatment Original
North Inlet Water Treatment Expansion
North Inlet Water Treatment Warehouse
Tank Farm
SCAP Shop - Frabrication Shop
SCAP Shop - Backfill Storage
SCAP Shop - Warehouse
SCAP Shop - Summit Building
(sprung)
UG Mine Dry - Main Rescue
Building
UG Mine Dry - Warehouse
ERT Building
Sewage Treatment Plant
Emulsion Building
Ammonia Nitrate Building - Main
Ammonia Nitrate Building - Loading
Bay
SCAP Warehouse
Potable Water Treatment
Raw Water Intake
A21 Offices
Airport -Terminal
Airport -Warehouse
Old Site Services
Enviro Field Lab
North Inlet Water Intake
Mine Air Heaters
Windfarm -Substation
Incinerator
Communications Building

Place erosion portection material

Land Cost

Water Cost

$0.00

$0

$0

$0

$46,211

$0

$46,211

km
each

#N/A
5,000. lab-sH

$0.00
$53.73

$0
$268,667

$0
$0

$0
$268,667

m2
m2

102,300. BRS1L
8,790. BRS1L

$48.75
$48.75

$4,987,125
$428,513

100%
100%

$4,987,125
$428,513

$0
$0

m2

2,190. BRS1L

$48.75

$106,763

100%

$106,763

$0

m2

7,300. BRS1L

$48.75

$355,875

100%

$355,875

$0

m2

1,700. BRS1L

$48.75

$82,875

100%

$82,875

$0

m2

9,300. BRS1L

$48.75

$453,375

100%

$453,375

$0

BRS1L
BRS1L
BRS1L
BRS1L
BRS1L
BRS1L
BRS1L
BRS1L
BRS1L
BRS1L
BRS1L
BRS1L

$48.75
$48.75
$48.75
$48.75
$48.75
$48.75
$48.75
$48.75
$48.75
$48.75
$48.75
$48.75

$73,125
$2,227,940
$1,071,403
$71,663
$489,694
$549,088
$87,750
$351,000
$171,288
$110,299
$3,978
$80,511

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

$73,125
$2,227,940
$1,071,403
$71,663
$489,694
$549,088
$87,750
$351,000
$171,288
$110,299
$3,978
$80,511

$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0

m2

5,250. BRS1L

$48.75

$255,938

100%

$255,938

$0

m2

5,250. BRS1L

$48.75

$255,938

100%

$255,938

$0

$48.75
$48.75
$48.75
$48.75
$48.75

$236,275
$1,941,602
$85,313
$90,188
$41,438

100%
100%
100%
100%
100%

$236,275
$1,941,602
$85,313
$90,188
$41,438

$0
$0
$0
$0
$0

1,500.
45,701.333
21,977.5
1,470.
10,045.
11,263.333
1,800.
7,200.
3,513.6
2,262.55
81.6
1,651.5

4,846.667
39,827.737
1,750.
1,850.
850.

BRS1L
BRS1L
BRS1L
BRS1L
BRS1L

$48.75

$73,125

100%

$73,125

$0

m2
m2
m2
m2
m2
m2

306.
195.49
772.8
2,088.
2,300.
13,066.667

BRS1L
BRS1L
BRS1L
BRS1L
BRS1L
BRS1L

$48.75
$48.75
$48.75
$48.75
$48.75
$48.75

$14,918
$9,530
$37,674
$101,790
$112,125
$637,000

100%
100%
100%
100%
100%
100%

$14,918
$9,530
$37,674
$101,790
$112,125
$637,000

$0
$0
$0
$0
$0
$0

m2
m2
m2
m2
m2
m2
m2
m2
m2
m2
m2
m2
m2
m2

1,466.667
2,750.
116.243
784.
1,425.
200.
1,500.
1,800.
540.
357.
1,050.
133.
1,440.833
96.

BRS1L
BRS1L
BRS1L
BRS1L
BRS1L
BRS1L
BRS1L
BRS1L
BRS1L
BRS1L
BRS1L
BRS1L
BRS1L
BRS1L

$48.75
$48.75
$48.75
$48.75
$48.75
$48.75
$48.75
$48.75
$48.75
$48.75
$48.75
$48.75
$48.75
$48.75

$71,500
$134,063
$5,667
$38,220
$69,469
$9,750
$73,125
$87,750
$26,325
$17,404
$51,188
$6,484
$70,241
$4,680

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

$71,500
$134,063
$5,667
$38,220
$69,469
$9,750
$73,125
$87,750
$26,325
$17,404
$51,188
$6,484
$70,241
$4,680

$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0

550. BRS1L

$48.75

$26,813

100%

$26,813

$0

120. BRS1L

$48.75

$5,850

100%

$5,850

$0

$6.50

$428,350

100%

$428,350

$0

$341.25

$1,267,744

100%

$1,267,744

$0

m2

m2
m2

238 culverts, excavate to 3h:1v side
slopes
Cover culvert side slopes and base
with 0.3m thick rock layer

%
Cost Land

$53.73

m2

#N/A

Unit Cost

860. lab-sH

m2
m2
m2
m2
m2

Electrican, mechanical

Cost
Code

each

m2
m2
m2
m2
m2
m2
m2
m2
m2
m2
m2
m2

Core Storage Area - Round Sprung

Remove culverts

Quantity

each

Decontaminate, dispose on-site
DISPOSE STATIONARY
EQUIPMENT
Decontaminate, ship off-site
Decontaminate, dispose on-site

Core Storage Area - Standard
Sprung
Break down concrete foundations
and perforate concrete slabs
Remove buildings demo debris to
landfill - loader
Remove buildings demo debris to
landfill - dump truck
Other
Wind turbines
Airstrip lighting, navigation
Power lines & power poles
Pipe

Units

1,500. BRS1L

65,900. BRCS

hrs

3,715. LOAD-Ll

hrs

6,063. TRUCK-Sl

each
allow
m
m

4. PS-BE2S
1. #N/A
34,000. POWRL
92,337. PSRL

$243.75

$1,477,856

100%

$1,477,856

$0

$178,202.78
$55,000.00
$27.63
$1.08

$712,811
$55,000
$939,250
$100,032

100%
100%
100%
100%

$712,811
$55,000
$939,250
$100,032

$0
$0
$0
$0

m3

123,236. SB1L

$4.66

$574,074

50%

$287,037

$287,037

m3

6,790. RR1L

$14.63

$99,304

50%

$49,652

$49,652
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DocuSign Envelope ID: 9ACE084C-74F7-473E-8E91-026C74FDE45A
Reclaim 7.0 Project: Diavik 2022

2020-09-14

Building / Equip Name:

ACTIVITY/MATERIAL
Remove culverts to landfill
LANDFILL FOR DEMOLITION
WASTE
Type I rock cover: drill/blast
Type I rock cover: rip
Type I rock cover: load/haul/place
Construct embarkments
GRADE, CONTOUR AND RECLAIM
PADS
Intrastructure Areas (building pads,
facilities,camp area, laydowns etc.) scarify/regrade
Infrastructure Areas - place rock
cover
Concrete foundations - cover and
scarify/regrade
Revegetate - scarify & seed
Other
RECLAIM ROADS
Haul roads, A 154 & A418 lease
Service roads, A154 & A418 lease
Haul roads, A21 lease
Service roads, A21 lease
Haul roads, PKC & dumps lease
Service roads, PKC & dumps lease
Haul roads, infrastructure lease
Service roads, infrastructure lease
Haul roads, airstrip lease
Service roads, airstrip lease
Reclaim airstrip

Bldg / Equip #:

Notes
10 culverts per load, 1 hour to
offload and round trip

Units

0.56
0.44

Excludes mine portal and concrete
foundation areas (cost included
elsewhere)
Rock cover over all buildings with
concrete slabs. Covered in line 73.

Cost
Code

Quantity

hrs

24. HIABL

m3
m3
m3
m3

38,136. GRCBLS
29,964. GRRPS
68,100. GRCSHSS
#N/A

ha

54. SCFYL

m3

0. SB3S

m2
ha
ha
ha
ha
ha
ha
ha
ha
ha
ha
ha
ha

32,950. SB1H
145. VHFL
#N/A
3.71
1.6
15.2
28.39
10.13
23.2
14.85
5.4
0.
2.9
11.

SCFYL
SCFYL
SCFYL
SCFYL
SCFYL
SCFYL
SCFYL
SCFYL
SCFYL
SCFYL
SCFYL

Unit Cost
$167.92

$3.36
$1.07
$6.15
$0.00

%
Cost Land
$4,030

50%

$128,152
$32,038
$418,852
$0

Land Cost

Water Cost

$2,015

$0
$0
$0
$0

$2,015

$128,152
$32,038
$418,852
$0

$4,658.33

$251,550

50%

$125,775

$125,775

$4.55

$0

50%

$0

$0

$6.39
$4,333.33
$0.00

$210,605
$628,333
$0

100%

$4,658.33
$4,658.33
$4,658.33
$4,658.33
$4,658.33
$4,658.33
$4,658.33
$4,658.33
$4,658.33
$4,658.33
$4,658.33

$17,282
$7,453
$70,807
$132,250
$47,189
$108,073
$69,176
$25,155
$0
$13,509
$51,242

100%
100%
100%
100%
100%
100%
100%
100%
100%
100%
100%

$210,605
$0
$0
$0
$17,282
$7,453
$70,807
$132,250
$47,189
$108,073
$69,176
$25,155
$0
$13,509
$51,242

$0
$628,333
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0
$0

Total
% of Total

$24,478,636

Yellowknife landfill disposal fee

Diavik - 2019 Annotated RECLAIM Estimate - June 19_20_BCL 20200910_v2.xlsm
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DocuSign Envelope ID: 9ACE084C-74F7-473E-8E91-026C74FDE45A

Reclaim 7.0 Project: Diavik 2022

2020-09-14

Capital Expenditures and Short
Term Water Treatment identified
1 in 'Instructions' worksheet

ACTIVITY/MATERIAL
STABILIZE EMBANKMENT
Toe buttress, drain mat'l
, fill mat'l A
, fill mat'l B
Rip rap
Vegetate
Raise crest
UPGRADE SPILLWAY
Excavate channel
Place rip rap
STABILIZE SEDIMENT
CONTAINMENT PONDS
Place soil cover
Place geotextile
Vegetate
BREACH EMBANKMENT
Remove fill
COLLECTION PONDS
Breach 10 dams
place geotextile
place rock over geotextile
BREACH DITCHES
Excavate
Backfill/recontour
Vegetate
REMOVE PIPELINES
Remove pipes
Concrete plug deep pipes
Install pumps/pipelines/power supply
Remove thermosiphons
NORTH INLET EAST DIKE
Excavate/construct spillway
Excavate & backfill
COLLECT DRAINAGE FOR
TREATMENT
Excavate collection ditches
Rip rap ditches
Pipes
Pumps
Collect'n pond, exc. mat'l A
, exc. mat'l B
Collect'n pond, fill mat'l A
, fill mat'l B
Collect'n pond, liner
COLLECT DRAINAGE FOR
TREATMENT
Remove and treat North Inlet water
SHORT TERM WATER
TREATMENT*
Annual water treatment cost, from
"Water Treatment"

Notes

Cost
Code

Unit Cost

m3
m3
m3
m3
ha
m3

#N/A
#N/A
#N/A
#N/A
#N/A
#N/A

$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

$0
$0
$0
$0
$0
$0

m3
m3

#N/A
#N/A

$0.00
$0.00

$0
$0

m3
m2
ha

#N/A
#N/A
#N/A

$0.00
$0.00
$0.00

$0
$0
$0

m3

#N/A

$0.00

$0

$4.66
$10.15
$7.04

$639,793
$609,050
$422,500

Units

m3
m2
m3

Included in Bldgs & Equip - Pipes

Quantity

137,343.75 SB1L
60,000. GSTs
60,000. SBSH

Cost

m3
m3
ha

7,875. SB1L
2,625. SC1H
#N/A

$4.66
$10.08
$0.00

$36,684
$26,447
$0

m
m3

#N/A
#N/A

$0.00
$0.00

$0
$0

LS
ea

#N/A
50. lab-usl

$0.00
$33.58

m3
m3

15,500. SC1H
#N/A

$10.08
$0.00

$156,163
$0

m3
m3
m
each
m3
m3
m3
m3
m2

#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A

$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00
$0.00

$0
$0
$0
$0
$0
$0
$0
$0
$0

m3

#N/A

$0.00

$0

$1,280,517
Total

$5,122,067
$7,014,382

4.
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DocuSign Envelope ID: 9ACE084C-74F7-473E-8E91-026C74FDE45A

Reclaim 7.0 Project: Diavik 2022

2020-09-14

1 Water Treatment

ACTIVITY/MATERIAL
ADDITION OF REAGENTS
H2O2
lime
ferric sulphate

Notes

→ Season is assumed to be 3
months; 1 week commissioning, 120
days treatment, 1 week
decommissioning
kg
kg

Included in TPO
Included in TPO
Included in TPO
Included in TPO

Pump operating costs
Pump maintenance

include in Other below

Number of years of water treatment

Quantity

Cost Code

kg
kg
kg

Aluminum sulfate coagulant
Magnafloc 10 floculant
Other
LABOUR AND SUPPLIES
Annual fuel
Annual power
Electrician/mechanic to maintain
treatment plant
Equipment maintenance and parts
Misc. supplies, hoses, tools
Communications

Other
WATER SAMPLING AND
ANALYSES
Sampling equipment
Analyses
Shipping to laboratory
Reporting
Other
SITE ACCESS
Road maintenance (incl. snow
removal)
Winter road tariff
Truck rental
Air support

Units

WTP operators, etc.

#N/A
#N/A
#N/A

54,600 PS-WT1S
105 PS-WT2S
#N/A

Unit Cost

Cost

$0.00
$0.00
$0.00

$0
$0
$0

$0.73
$4.51
$0.00

$40,031
$474
$0

litres
kW-h

113,400 FCDH
#N/A

$1.506
$0.00

$170,762
$0

allow
allow
allow
allow

#N/A
#N/A
#N/A
#N/A

$0.00
$0.00
$0.00
$0.00

$0
$0
$0
$0

m3

2,100,000 POCL
#N/A

$0.13
$0.00

$273,000
$0

m3

2,100,000 TPOL

$0.38

$796,250

allow
allow
allow
allow
allow

#N/A
#N/A
#N/A
#N/A
#N/A

$0.00
$0.00
$0.00
$0.00
$0.00

$0
$0
$0
$0
$0

allow
allow
allow
allow

#N/A
#N/A
#N/A
#N/A

$0.00
$0.00
$0.00
$0.00

$0
$0
$0
$0

Annual water treatment costs

$1,280,517

years

4
Total

$5,122,067

Note: Short term water treatment is
intended to be included in "Water
Management", whereas long term,
or post-closure, water treatment is
included in
"Post-Closure Monitoring and
Maintenance"
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DocuSign Envelope ID: 9ACE084C-74F7-473E-8E91-026C74FDE45A

Reclaim 7.0 Project: Diavik 2022

2020-09-14

1 Post-Closure Monitoring & Maintenance:

ACTIVITY/MATERIAL
MONITORING & INSPECTIONS
Air Quality Monitoring Program
(AQMP)
Aquatic Effects Monitoring Programs
(AEMP)
Surveillance Network Program
(SNP)
Wildlife Effects Monitoring Programs
(WEMP)
Annual geotechnical inspection

Notes

Units Quantity Cost Code

Unit Cost

Cost

See Appendix A

each

1

#N/A

$1,163,000

$1,163,000

See Appendix A

each

1

#N/A

$6,270,909

$6,270,909

See Appendix A

each

1

#N/A

$3,832,749

$3,832,749

See Appendix A
See Appendix A

each
each

1
1

#N/A
#N/A

$4,607,000
$2,438,160

$4,607,000
$2,438,160

Vegetation Monitoring

See Appendix A

Soils

See Appendix A

each
each

1
1

#N/A
#N/A

$405,000
$600,000

$405,000
$600,000

#N/A

$0.00

$0

Other

1 snow machine & 1 boat replaced
twice

each

4

#N/A

$11,000.00

$44,000

See Appendix B

each

1

#N/A

$2,569,349

$2,569,349

See Appendix B

each

1

#N/A

$1,302,600

$1,302,600

See Appendix B

each

1

#N/A

$101,500

$101,500

each

1

#N/A

each

NCRP MAINTENANCE
HOLDBACK
Repair cover
PKC MAINTENANCE HOLDBACK
Repair cover
VEGETATION MAINTENANCE
HOLDBACK
Re-seed

POST-CLOSURE WATER
TREATMENT**
Annual water treatment cost, from
"Water Treatment"
Subtotal, Annual post-closure and
maintenance costs
Discount rate for calculation of net
present value of post-closure cost,
%
Number of years of post-closure
activity
Present Value of payment stream

$0

$23,334,267

20 years
$23,334,267

*Regulatory costs - annual
reporting, management plans,
progress reports etc.
Include water treatment cost from
"Water Treatment" worksheet if
treatment is considered long term,
such as ARD/ML.
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DocuSign Envelope ID: 9ACE084C-74F7-473E-8E91-026C74FDE45A
Reclaim 7.0 Project: Diavik 2022

2020-09-14

1 Mobilization/Demobilization:

ACTIVITY/MATERIAL

Notes

MOBILIZE & DEMOBILIZE HEAVY
EQUIPMENT

SEE TABLE BELOW

Units

Quantity

Cost
Code

Unit Cost

Cost

High Reach 45m equiped with tools Based on Closure Requirements

km

14,552. MHERH

$11.10

$161,588

Heavy Excavator with Sheers
Medium Excavator with grapple for
loading

Based on Closure Requirements

km

32,742. MHERH

$11.10

$363,573

Based on Closure Requirements

km

21,828. MHERH

$11.10

$242,382

Skid Steer Loader
Heavy Excavator with Hammer

Based on Closure Requirements
Based on Closure Requirements

CAT D10 Dozer
Articulating 40T Haul truck

Based on Closure Requirements
Based on Closure Requirements

km
km
km
km

7,276.
7,276.
7,276.
14,552.

MHERH
MHERH
MHERH
MHERH

$11.10
$11.10
$11.10
$11.10

$80,794
$80,794
$80,794
$161,588

Crane
Services Vehicles

Based on Closure Requirements
Based on Closure Requirements
5 day allowance with 4 workers - 2
shifts

km
km

21,828. MHERH
21,828. MHERL

$11.10
$3.68

$242,382
$80,400

Assembly/dissasembly
Heavy Excavator
Medium Excavator
CAT D10 Dozer
100T haul truck
Drill
MOBILIZE MISC. EQUIPMENT
Pump shipping
Pipe shipping
Minor tools and equipment

hr

480. MECHL

$53.08

$25,480

km
km

10,914. MHERH
10,914. MHERH

$11.10
$11.10

$121,191
$121,191

km
km
km

14,552. MHERH
43,656. MHERH
3,638. MHERH

$11.10
$11.10
$11.10

$161,588
$484,764
$40,397

$0.00
$0.00

$0
$0

1. PS-MO1S $509,150.81

$509,151

each
m
allow

Truck tires
Other

#N/A
#N/A

allow

#N/A

$0.00

$0

allow

#N/A

$0.00

$0

allow

1. PS-MO2S $200,525.99

$200,526

allow

1.

MOBILIZE CAMP

Reclamation activities
Long term reclamation activities (eg
pump flooding)
MOBILIZE WORKERS

Temporary camp needed short term
as existing camp is last building
demolished

Reclamation activities - transport
Flights per year
Reclamation activities - travel time
Long term reclamation activities (eg
pump flooding) - transport
Long term reclamation activities (eg
pump flooding) - travel time
Monitoring Airfare
WORKER ACCOMODATIONS
Reclamation activities
Long term reclamation activities (eg
pump flooding)
MOBILIZE FUEL
Fuel freight - reclamation activities
Fuel freight - long term reclamation
activities
Fuel freight accomodations

Winter road tariff

$0.1921 per loaded tonne per km,
from Winter Road JV

$0

each
manhours

520. MWH
#N/A

$9,858.33
$0.00

$5,126,333
$0

each

#N/A

$0.00

$0

each
each

#N/A
#N/A

$0.00
$0.00

$0
$0

mandays

55,086. ACCML

$108.33

$5,967,650

manmonths

#N/A

$0.00

$0

litre

WINTER ROAD
Construction and operation

#N/A

$0.24

$4,170,658

litre
litre

#N/A
#N/A

$0.00
$0.00

$0
$0

km

#N/A

$0.00

$0

$71.79

$823,708

tonne

17,499,263. FCML

11,473.693 PS-MO3S

DEMOBILIZE HEAVY EQUIPMENT
Round trip costs assumed above in
mobilization section
DEMOBILIZE CAMP
DEMOBILIZE WORKERS
crew travel time
crew transportation

allow

#N/A

$0.00

$0

mandays
each

#N/A
#N/A

$0.00
$0.00

$0
$0

Total

$19,246,929
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DocuSign Envelope ID: 9ACE084C-74F7-473E-8E91-026C74FDE45A

Reclaim 7.0 Project: Diavik 2022

2020-09-14

1 Interim Care and Maintenance

ACTIVITY/MATERIAL
Notes
INTERIM CARE & MAINTENANCE
Site Supervisor
2 person, at 2160 hrs per yr
Environmental Co-ordinator
2 person, at 2160 hrs per yr
Labourers/caretaker
Cook/camp maintenance
Extra personnel
-electrician

4 person, 24/7, to do fire/safety,
enviro mds, equip op at 2160 per yr
2 person, at 2160 hrs per yr
As req'd, assume, 1 mo. work per
year
As req'd, assume, 1 mo. work per
year
5x365 + 2x30
weekly flights from YZF

-mechanic
Accommodation
Mob workers to site
Annual fuel - mob
Annual fuel - diesel
Annual fuel - gas
Misc. supplies

500 l/mo x 12 plus camp 1000 mo
100 l/mo x 12 x 2
Supplies/parts etc. per month

Pick-up truck
Grader
Small loader
Dump truck
Snow machine & ATV
Communications
Monitoring during ICM

to be used by the on-site personnel
Annual rental
Annual rental
Annual rental
1 of each at $10,000
1000 per month
based on 2026

Interim water treatment
other
Number of years of ICM

Cost
Code

Unit Cost

$/hr
$/hr

4,380 Superh
4,380 envcoh

$99.49
$140.83

$435,781
$616,850

$/hr
$/hr

8,760 LAB-USH
4,380 LAB-USH

$47.65
$47.65

$417,370
$208,685

$/hr

180 ELECH

$102.92

$18,525

$78.92
$108.33
$4,875.00
$0.46
$1.51
$1.52
$5,000.00

$14,206
$204,208
$253,500
$9,737
$27,105
$3,640
$60,000

$55,000.00
$150,000.00
$117,000.00
$100,000.00
$12,000.00
$1,000.00
$2,722,806.24
$0.00
$0.00

$55,000
$150,000
$117,000
$100,000
$24,000
$12,000
$2,722,806
$0
$1,280,517
$0

Annual Interim C&M Cost
Total

$6,730,930
$20,192,790

Units Quantity

$/hr
sondays
$/flight
litre
litre
litre
$/month

180
1,885
52
21,400
18,000
2,400
12

each
allow
allow
allow
allow
allow
each
each

1
1
1
1
2
12
1

MECHH
ACCML
MWL
FCMH
FCDH
FCGH
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A
#N/A

each
years

3
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DocuSign Envelope ID: 9ACE084C-74F7-473E-8E91-026C74FDE45A
Reclaim 7.0 Project: Diavik 2022

2020-09-14

Unit Cost Table (for refining unit costs see "Estimator" worksheet)
Filter by unit
2020 Dollars

Inf Rate:
ITEM

Detail

COST
CODE

UNITS

Inf Note:

2018-12-31

SPECIFIED $

COMMENTS

INFLATION
Yellowknife - July
Yellowknife -

Accomodation
ACCM

manday

$

108.33

$

189.58

BDA

m2

$

27.73

$

55.47

BRW
BRC
BRS1
BRS2

m2
m2
m2
m2

$
$
$
$

29.79
43.33
48.75
72.58

$
$
$
$

44.42
70.42
70.42
108.33

CSF
CLF

m3
m3

$
$

462.04
382.96

$
$

693.06
574.44

CS1
CS2
CSR

each
each
m3

$
$
$

8,125.00
54,166.67
50.92

$

158.17

DR
DS

m3
m3

$
$

1.14
1.03

$
$

2.60
4.12

m3
m3
m3
m3
m3

$
$
$
$

12.35
13.05
13.05
13.54

$
$
$
$

18.47
19.28
19.28
33.31

RC1
RC2
RC3
RC4
RCS

m3
m3
m3
m3
m3

$
$
$
$

13.05
13.76
13.76
14.63

$
$
$
$

19.28
19.93
19.93
20.80

RR1
RR2
RR3
RR4
RRS

m3
m3
m3
m3
m3

$
$
$
$

14.63
15.38
7.58
8.23

$
$

m2
m3
m3
m3
m3
m3
m3

$
$
$
$
$
$
$

3.68
4.66
4.98
5.53
5.96
3.47
1.46

$
$
$
$
$
$
$

5.42
6.39
7.91
9.64
11.92
7.04
4.01

SC1
SC2
SC3
SC4
SCS

m3
m3
m3
m3
m3

$
$
$
$

7.37
7.69
9.64
10.08

$
$
$
$
$

10.08
12.73
15.38
25.13
5.42

FNC

m

$

14.68

$

219.92

FCG
FCD
FCM
FCE

litre
litre
litre
kW-h

$
$
$
$

1.14
1.07
0.24
0.18

$
$
$
$

1.52
1.51
0.46
0.21

GST
m2
GSG
m2
GSHDPEm2
GSES3 m2
GSI
m2
GSBA
tonne

$
$
$
$
$
$

3.73
6.23
8.61
21.88
3.42
333.99

$
$

15.17
377.54

Supply and install; large quantity
FOB Yellowknife
Low:geotextile; High:ES3 or HDPE
FOB Edmonton, add shipping &

grout

m3

$

256.26

$

310.65

High: cement, FOB Yellowknife

sman
super
eng
envco
envtech
elec
journey
lab-s
lab-us
oper
mech

$/hr
$/hr
$/hr
$/hr
$/hr
$/hr
$/hr
$/hr
$/hr
$/hr
$/hr

$
$
$
$
$
$
$
$
$
$
$

135.42
56.33
102.92
80.34
39.00
80.17
47.67
44.42
33.58
44.42
53.08

$
$
$
$

164.67
99.49
238.33
140.83

$
$
$
$
$
$

102.92
77.77
53.73
47.65
70.42
78.92

108.3%
$139.10
$128.40

Buildings - Decontaminate
Asbestos

Low: removal of asbestos siding &
Unit costs are based on 3m high,

Buildings - Remove
Wood
Concrete
Steel - teardown
Steel - for salvage

$

6.50

$

2,307.50

Specified: puncture concrete

Concrete work
Small pour
Large pour

Low: YK; High=1.5xLow
Specified: concrete crown pillar

Contaminated Soils
ESA Phase 1
ESA Phase 1
Remediate on site

Low: small, "clean" site
Low: small, "clean" site

Dozing
doze rock piles
doze overburden/soil piles

Low cost: doze crest off dump
High cost: push up to 300 m

Excavate Rock; Low Spec's and QA/QC
drill/blast/load/short haul
drill/blast/load/long haul
RB1 + spread and compact
RB2 + spread and compact
Specified activity

RB1
RB2
RB3
RB4
RBS

Low:quarry operations for bulk fill

(e.g. ditch/spillway excavation)
Low:foundation

Excavate Rock; High Spec's and QA/QC
drill/blast/load/short haul
drill/blast/load/long haul
RC1 + spread and compact
RC2 + spread and compact
Specified activity

$

189.58

e,g, cover construction
e,g, cover construction
Specified-drift excavation

Excavate Rip Rap
drill/blast/load/short haul/place
drill/blast/load/long haul/place
source is waste dump/short haul
source is waste dump/long haul
Specified activity

19.23
22.37

High: quarry & place rip rap in
cost includes sorting

Excavate Soil; Low Spec's and QA/QC
clear & grub
excavate/load/short haul
excavate/load/long haul
SB1 + spread and compact
SB2 + spread and compact
Specified activity
Tailings

SBC
SB1
SB2
SB3
SB4
SBS
SBT

$

4.55

$

16.79

Low: non-engineered;
Low: non-engineered;
Low: rehandle waste rock dump by
High:contour surface - wet or

$

20.37

Low: non-engineered;
Low: non-engineered;
High:hydraulic mining;

$

0.53

$

10.15

Excavate Soil, High Spec's and QA/QC
excavate/load/short haul
excavate/load/long haul
SC1 + spread and compact
SC2 + spread and compact
Specified activity

Fence
Fuel and Electricity
Fuel cost - gas
Fuel cost - diesel
Fuel mobilization
Electricity

High: winter road usage
Low and High:Yellowknife;

Geo-Synthetics
geotextile
geogrid
liner, HDPE
liner, ES3
geosynthetic installation
bentonite soil ammendment

Supply and install

Grouting (/m3 of rock grouted)
Labour & Equipment Rates
Site manager
Supervisor
Registered engineer
Environmental coordinator
Evironmental technologist
Electrician
Journeyman - various
Labour - skilled
Labour - unskilled
Equipment operator
Heavy duty mechanic
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Unit Cost Table (for refining unit costs see "Estimator" worksheet)
Filter by unit
2020 Dollars

Inf Rate:
Water treatment plant operator
Security / first aid
Administative staff

oper-wt $/hr
safety
$/hr
admin
$/hr

$
$
$

44.42
39.00
41.17

$/hr
$/hr
$/hr
$/hr
$/hr
$/hr
$/hr
$/hr
$/hr
$/hr
$/hr
$/hr
$/hr
$/hr

$
$
$
$
$
$
$
$
$
$
$
$
$
$

189.58
341.25
205.83
455.00
205.83
243.75
325.00
222.08
530.83
167.92
184.17
167.92
162.50
62.83

MHER
MHEA

kmtonne
kmtonne

$
$

3.68
13.00

MCR

each

$

54,166.67

MW

each

$

4,875.00

$

9,858.33

OR

litre

$

0.47

$

1.30

PCBR

litre

$

43.55

$

50.81

Low: shipping, handling & disposal

PSR
PSS
PSI

m
m
m

$
$
$

1.08
6.61
27.08

$
$

26.00
12.03

Low: remove/dispose on site; High:
Low:supply; High:supply and ship

PLR
PLS
PLI

m
m
m

$
$
$

23.83
139.75
54.17

$
$

78.00
154.92

Low: remove/dispose on site; High:
Low:supply; High:supply and ship

POWR

m

$

27.63

PCR

kg

$

0.49

$

2.71

PC
PS
POC
PM

each
each
m3
allow

$
$
$
$

211,250.00
2,708.33
0.13
27,083.33

PBF

m3

$

92.08

$

325.00

SCFY

ha

$

4,658.33

$

6,532.50

$

2,329.17

SR
POR

m2
m3

$
$

698.75
20.37

$
$

2,309.67
270.83

$

1,300.00

RPT

each

$

10,833.33

$

21,666.67

SW

each

$

3,250.00

$

7,583.33

SI

each

$

1,950.00

$

3,900.00

TPS
TPL
CWTS

lump sum $ 9,750,000.00
lump sum $ 16,250,000.00
ha
$
216,666.67

$ 16,250,000.00
$ 49,833,333.33
$
325,000.00

TPO

m3

$

2.17

$

6,500.00

Equipment rates include operator and fuel
Loader - 4 cu.yd (3.06m3)
load-s
Loader - 7 cu.yd (5.35m3)
load-l
Excavator - 26.76-30.84 tonnes
exc-s
Excavator - 68.95+tonnes
exc-l
Grader
grad
Dump truck off hwy 30-50 tonnes
truck-s
Dump truck off hwy 55-75 tonnes
truck-l
dozer, small
dozers
dozer, large
dozerl
smooth drum compactor
comp
scooptram, 6 yd3 bucket
scoop
flat bed truck with hiab
hiab
fuel truck
ftruck
water truck
wtruck

$
$
$

64.85
72.55
62.71

$
$

281.67
612.08

$

162.50

$

11.10

Mobilize Heavy Equipment
Road access
Air access

cargo rate>500lb

Mobilize Camp
Road access

refurbish existing camp

Mobilize Workers
flight

Low:e.g. 8 passenger; High: Dash 7

Oil Removal
oil removal

Low:waste oil heater; High: ship

PCB Removal
Remove from site

Pipes, small (<6in dia.)
remove/dispose on site
supply
install

Pipes, large (>6in dia.)
remove/dispose on site
supply
install

Power Lines
remove/dispose on site

Process Chemicals
Remove from site

Low: shipping, handling & disposal

Pumps
Pump capital cost
Pump shipping
Pump operating cost
Pump maintenance

pump operating costs should be

Pump sand BackFill
Scarify - road/mine site
Shaft, Raise & Portal Closures
Shaft & Raises
Portals

Low:pre-cast concrete slabs, little
Low:unit cost code

Site Inspection Report
SpillWay - Clear
Survey/Instrumentation
2 person crew

Treatment Plant - Construct
Small (< 1000 m3/d)
Large (> 1000 m3/d)
Constructed Wetland

Treatment Plant - Operate
$

0.38

ferric
kg
ferrous kg
lime
kg
hperox kg
Nametab kg
caustic kg
sulfuric kg
flocc
kg
copper kg
shipping kg

$
$
$
$
$
$
$
$

1.29
1.43
0.61
1.63
1.28
0.80
0.34
6.50

$

0.22

VHF
VHS
VB
VT

$
$
$
$

4,333.33
4,875.00
14,083.33
2,816.67

Treatment Chemicals
ferric sulphate
ferrous sulphate
lime
hydrogen peroxide, 35%
Sodium Metabisulfate
Caustic soda, 50%
Sulfuric acid, 93%
flocculant
copper sulphate
shipping

Vegetation
Hydroseed, Flat
Hydroseed, Sloped
Veg. blanket/erosion mat
Tree planting

ha
ha
ha
ha
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Reclaim 7.0 Project: Diavik 2022

2020-09-14

Unit Cost Table (for refining unit costs see "Estimator" worksheet)
Filter by unit
2020 Dollars

Inf Rate:
Wetland species

VW

ha

$

51.70

Specified= /m3, Wetland Growth

Water Sampling/Analysis/Reporting
WS

each

$

7,583.33

$

10,833.33

WRC
WRU

km
kmtonne

$
$

2,166.67
0.31

$

12,458.33

Winter Road
Construction
Usage

Project Specific Unit Costs

INFLATION
Yellowknife 2018

101.8%
$136.60

Granite Rock Capping
Drill Blast Granite Rock (remined
rock)
Ripping Granite Rock
Load/Short haul/Spread
Compact

GRCBL m3

$

3.36

GRRP m3
GRCSHSm3

$
$

1.07
6.15

PS-OP1 ea

$

15,478.18

Open Pit - FLOOD PIT-Captital
Turbidity/silt curtains

Rock Pile - SPECIALIZED ITEMS
Install permanent instrumentation

PS-RP1 each

$

21,384.33

Replacement of instrumentation

PS-RP2

$

187,247.34

Chemicals - CONTAMINATED SOILS
Contaminated soil investigation Phase 1
Contaminated soil investigation Phase 2

PS-CH1 each

$

69,644.70

PS-CH2 each

$

282,215.16

$
$

16.74
178,202.78

$
$

0.73
4.51

PS-MO1 allow
PS-MO2 allow

$
$

509,150.81
200,525.99

PS-MO3 tonne

$

71.79

Bldgs & Equip - REMOVE BUILDINGS
Buildings
Wind Turbine

PS-BE1 allow
PS-BE2 ea

Water Treatment - ADDITION OF REAGENTS
Aluminum sulfate coagulant
Magnafloc 10 floculant

PS-WT1 kg
PS-WT2 kg

Mobilization - MOBILIZE MISC. EQUIPMENT
Minor tools and equipment
Reclamation activities

Mobilization - WINTER ROAD
Winter road tariff

PC Water Treatment - 2020 Real Dollars
Adapt buidlings

PS-PC1 alow

$

40,000.00

Annual fuel - mob

PS-PC2 litre

$

1.97
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DDMI CRP Ver 4.1 Review Comments

ATTACHMENT 3
Possible Scope of Post-closure Water Management Activities for Smaller Dilution
Zones Around East Island
Setting
In the event that the dilution zones of 100 – 1800 m around East Island are determined to be not
acceptable for closure, then post-closure water management will be required. It is not clear as to
exactly what the scope of this activity may be, primarily because if it is, then DDMI may opt, or find it
necessary, to amend some of the closure works for the various mine components. These changes
could be any one, or all, of the following:
•

change the volume and/or the chemistry of water to be managed (relative to what was used in
the dilution zone calculations),

•

the size of collection basins,

•

the volume of the PKC facility which is available for storage prior to treatment.

In essence, at this stage we can only make a simplistic evaluation of what might be involved should
long-term water treatment be required.

We note that DDMI did make an assessment of potential changes to the scope of water treatment should
it be necessary to expand the scope of water treatment to address ARD. This seems like an improbable
development because potential ARD sources will be managed with permafrost encapsulation. It seems
to be more appropriate to assume that if post-closure water treatment is needed, then it will consist of
collection and treatment in a manner which is similar to the current operation. Year-round collection
and treatment will not be required because there will be a much reduced volume of water associated
with mining operations (inflow of groundwater, precipitation on the pits which will be flooded, and no
circulating water from the mill, many disturbed areas (mill, shops, camp) will be reclaimed).

Post-closure Water Management
Capital Activities

The following capital activities are assumed to be conducted during the period of active reclamation of
the site leading up to the post-closure phase;

Brodie Consulting Ltd.
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•

Adapt some buildings to make
o a small (4-6 man) camp facility
o a small service shop and equipment storage shed
o a small power plant and fuel storage tanks
o

•

Re-arrange pumps and piping for contaminated water storage in PKC, so that the North Inlet
reclamation can proceed.

•

Install means for water treatment sludge to be discharged into the underground workings

Operational Activities
The following seasonal activities are expected every year of post-closure water management:
•

Crew (4-6 men) flies to site in mid-spring melt, opens buildings, clears excess snow on roads
and around buildings, activates power plant,

•

Crew reduces from 6 to 4 after commissioning finished and active treatment commences

•

Supply of fuel and reagents for treatment plant for season by air, quantities not sufficient to
justify ice road (even for multiple year resupply)

•

Reagents, assume lime not needed, other reagents as per CRP V4.1 App. X-15, table 3-4

•

All reagents are flown into site; 149 tonnes

•

Season is assumed to be 3 months; 1 week commissioning, 120 days treatment, 1 week
decommissioning

•

Connect pipelines at break-points, re-install pumps (say 6)

•

Pump all collection basins into PKC

Brodie Consulting Ltd.
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•

Commission water treatment plant with inflow from PKC, 2 days re-circulating flow back to
PKC to demonstrate that compliant water quality is achieved before commencing discharge by
diffuser into Lac de Gras

•

volume of water to be treated is 2.1 M m3

•

De-commissioning of facilities at end of treatment season

•

Crew increases from 4-6 for decommissioning

•

Workers do 12 hr shifts, 2 weeks on/2 weeks off

•

Re-supply of food once per week, return flight to take water quality samples off-site

•

Water quality testing, reporting,

Brodie Consulting Ltd.

Mr. Joseph Mackenzie
Chair
Wekʼèezhìı Land and Water Board
#1-4905 48th Street
Yellowknife, NT
X1A 3S3

September 15, 2020

Dear Mr. Mackenzie,
Re:

Diavik Diamond Mines Inc.
Water Licence – W2015L2-0001
Closure and Reclamation Plan Version 4.1
Request for Comment

The Department of Environment and Natural Resources (ENR), Government of the
Northwest Territories (GNWT) has reviewed the plan 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: General
Comment(s):
ENR retained Hutchinson Environmental Sciences Ltd. and Brodie Consulting Ltd. to
conduct a review of Diavik Diamond Mines (2012) Inc. (DDMI) Interim Closure and
Reclamation Plan (ICRP) Version 4.1. ENR has extracted and summarized the
comments and recommendations from the memorandums and provided them
below. ENR has also included the memorandums which provide additional
background for the Board’s information.
Recommendation(s):

1) ENR recommends the Board refer to the attached memorandums for additional
background and context supporting ENR’s comments and recommendations.
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Topic 2: Track Changes
Comment(s):
ENR appreciates the submission of a version of the main report of the ICRP Version
4.1 that includes tracked changes from Version 4.0. This made reviewing the
updated version of the main report much more straight forward to understand
where changes were made.
Recommendation(s):

1) ENR recommends DDMI continue to submit updated versions of documents in
track changes when possible.

Topic 3: Final Closure Plan – Timeline
Comment(s):

Part K, Condition 7 of the Water Licence requires: “The Licensee shall submit a Final
Closure and Reclamation Plan to the Board for approval three (3) years prior to the
expiry date of this Licence or a minimum of twenty-four (24) months prior to the
end of commercial operations, whichever occurs first.”
In the ICRP v.4.1, DDMI has stated that the Final Closure and Reclamation Plan will
be submitted in 2022.

Currently, the mine life at Diavik is planned to end commercial production in 2025.
Although the A21 underground mining would not extend the mine life, the Project
Description for the A21 Below Pit Mining Project (DDMI, 2019), does state: “The
Project will help supply the existing Diavik Processing Plant with additional
kimberlite/ore from 2023, which would allow for a more robust Diavik Operations
in the latter years of the mine life prior to closure in 2025.” DDMI has more recently
explained that at this time, the project is currently not economically viable and may
not be in the future (DDMI, 2020).

While significant progress has been made with the submission of ICRP v.4.1, ENR
reiterates the concern noted in ENR comment #3 in review of the ICRP v.4.0, that
DDMI carefully consider the timeline for the submission of the Final Closure and
Reclamation Plan given the remaining aspects that require Board approval and the
number of extensions that have been required for submission of past versions of the
ICRP. As stated in the cover letter to the Reasons for Decision on the ICRP v.4.0
(WLWB, 2018), the Board emphasized that “if a final CRP is not approved by the
time mining and milling ends, there could be costly delays in implementing the
plan”.
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Recommendation(s):
1) ENR encourages DDMI to consider these comments and recommendations in
light of the progress required to achieve a comprehensive Final Closure and
Reclamation Plan that is supported by stakeholders to allow for an efficient
transition into the closure phase of the mine.
Topic 4: Annual Closure and Reclamation Plan Progress Report
Comment(s):
The updates to Section 5.2.1.3 of the main report states that: “If significant design
revisions are identified, they will be submitted for review/approval through the
Annual Closure and Reclamation Plan Progress Report.” ENR notes the Water
Licence does not require Board approval of these plans.
Recommendation(s):

1) ENR recommends the Annual Closure and Reclamation Plan Progress Reports
not be used to submit significant design revisions since these reports are not for
Board approval.
2) ENR recommends that alternatively, significant design revisions be submitted as
part of an updated Final Closure and Reclamation Plan to ensure the changes will
still meet closure criteria and therefore ensure the closure objective will be
achieved.
Topic 5: Final Designs Submission Timeline
Comment(s):
The updated main report proposes that design reports will be included with the
Final Closure and Reclamation Plan and that design drawings and construction
specifications for closure activities would be provided 45 days prior to
implementation of the construction activity. ENR notes that according to the
MVLWB’s Standard Water Licence Conditions (2020), design drawings are typically
required 90 days prior to construction. This is particularly important given a Final
Closure and Reclamation Plan has not been submitted or approved by the Board.
Recommendation(s):

1) ENR recommends design drawings be submitted 90 days prior to constructions
in accordance with the MVLWB’s standard Water Licence conditions.
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Topic 6: Water Quality Closure Criteria & Mixing Zones
Comment(s):
The ICRP v.4.1 includes updated site water quality predictions that led to the
development of updated mixing zones and water quality closure criteria associated
with criterion SW2-1. Within this review, ENR has identified areas related to closure
options and modeling predictions which should be considered in the evaluation of
whether the updated mixing zones and associated water quality closure criteria
should be approved at this time. ENR believes these considerations should be
further vetted by the proponent to give stakeholders the comfort and confidence
that contaminants have been adequately mitigated, that the post-closure conditions
will be suitable and, that the post-closure water quality predictions are acceptable
and meet the closure objectives.

At this point, ENR believes it is premature for the Board to approve the water
quality closure criteria associated with SW2-1 and the proposed mixing zones. ENR
refers the Board to the comments and recommendations contained herein to
support these conclusions.
Recommendation(s):

1) ENR recommends closure criteria listed in Table 2 that are associated with
criterion SW2-1 not be approved at this time.

2) ENR recommends the mixing zones proposed in Table 2 of Appendix 2 of DDMI’s
Response to WLWB Conformity Check not be approved at this time.

Topic 7: Proposed Mixing Zones
Comment(s):

In the Technical Memorandum included in response to the WLWB Conformity Check
Follow-up (May 8, 2020), DDMI proposes twelve mixing zones around East Island
that range from 100 m to 1,800 m from the point of discharge. These mixing zone
dimensions are required to achieve sufficient dilution of monitored parameters at
points of discharge around East Island to meet AEMP criteria based on the current
closure approaches proposed by DDMI.

ENR notes all but one proposed mixing zone has a greater radius than is
recommended in the MVLWB/GNWT Guidelines for Effluent Mixing (2017). The
guidelines suggests a “maximum radius of 100 m or 25% of the width of the lake
(whichever is smaller)” as a “useful starting point for defining the dimensions of a
regulated mixing zone”. ENR acknowledges that the Board can permit a larger
radius than is recommended in the guidelines.
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However, Section 2.0 of these guidelines includes the objective that “Water quality
in the receiving environment is maintained at a level that allows for current and
future water uses”. As well, the closure goals outlined in Table 2-1 of the main
report include Goal 1: “Land and water that is physically and chemically stable and
safe for people, wildlife and aquatic life.” and Goal 2: “Land and water that allows for
traditional use”. The proposed number and dimensions of the proposed mixing
zones do not appear to be in alignment with either the objective in the guidelines
nor the closure goals in the ICRP. This is due to the proposed mixing zones taking up
a sizable portion of the littoral zone around East Island. This may create a zone that
is less suitable for people, wildlife and aquatic life, impacting the area available for
traditional use. This impact to nearshore habitat is of particular concern given the
ecological importance of the littoral zone and that dilution to meet AEMP
benchmarks is expected to be required into the long term thereby indefinitely
impacting aquatic habitat around East Island. Aquatic habitat within long term
mixing zone in the post closure environment should not be considered adequate to
sustain “all forms of aquatic life and all aquatic life stages in the aquatic
environment for indefinite exposure periods” (CCME 2007).
Recommendation(s):

1) ENR recommends DDMI modify the proposed approaches to closing the site to
improve site wide water quality with two primary objectives:
1) The number of points of discharge to Lac de Gras where runoff/seepage exceeds the AEMP
benchmarks should be minimized, and
2) Water quality should meet AEMP benchmarks within 100 m of points of discharge to Lac de
Gras.

2) ENR recommends that should these objectives not be achievable, DDMI provide
sufficient rationale to justify their proposal and clearly address the impacts of
the number and size of the proposed mixing zones on traditional use. If sufficient
rationale cannot be provided, ENR notes additional closure options to address
water quality may need to be considered such as water treatment.

3) ENR recommends DDMI clarify whether habitat within the mixing zones (either
as currently proposed or in future iterations of the ICRP) is considered available
for fish and aquatic life. Areas where some or all water quality parameters
exceed AEMP benchmarks should not be considered suitable habitat for aquatic
life.

Topic 8: Guidelines for Effluent Mixing Zones Criteria
Comment(s):

In Table 1 of the technical memorandum submitted in response to the WLWB
Conformity Check Follow-up, DDMI provided rationale to demonstrate alignment
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with criteria in Section 3 of the Guidelines for Effluent Mixing Zones (2017). The
rationale provided by DDMI for criterion 1 (the dimensions of the mixing zone must
be as small as practicable) explains that the mixing zones are either 100 m from the
discharge or at the shortest distance where modeling demonstrates criteria will be
met. As well for criterion 3 (Mixing zones must not be used as an alternative to
reasonable and practical pollution prevention practices, including wastewater
treatment), DDMI explains that passive and active treatment have been considered
but were not reasonably practical to implement or had the potential to cause
negative effects that do not outweigh the low risks associated with the proposed
mixing zones.

ENR notes these explanations do not consider waste minimization. As explained in
Section 2.0 of the Guidelines for Effluent Mixing Zones (2017), one of the objectives
in the Water and Effluent Quality Management Policy (2011) is such that “The
amount of waste to be deposited to the receiving environment is minimized”. It is
only after all reasonable measures have been taken to limit the amount of waste that
will be deposited in the receiving environment, that a mixing zone should be
considered. Within this submission ENR has identified potential activities to further
mitigate environmental effects; ENR believes criteria 1 and 3 of the guidelines have
not been met at this time.
Recommendation(s):

1) ENR recommends the necessity of the mixing zones and associated dimensions
only be considered once all reasonable and practical pollution prevention
practices have been considered.
Topic 9: Other Approved Closure Mixing Zones
Comment(s):
ENR acknowledges that there has recently been an approved mixing zone for
closure at the Snap Lake mine that is greater than the recommended 100 m in the
Guidelines for Effluent Mixing Zones (2017). During this Water Licence proceeding,
ENR maintained the view that a mixing zone greater than 100 m was not necessary.
Despite the approval of a 200 m mixing zone by the MVLWB, it is important to
consider the site-specific circumstances of each project. At the Snap Lake Mine, the
contaminant of potential concern in closure and post-closure was nitrate. The
source of nitrate was from blasting residue and is therefore finite, and is not
expected to be of concern long-term. In comparison, at the Diavik mine, the water
quality predictions have identified several contaminants of potential concern that
are a result of the waste rock on site and are therefore expected to be of concern
long-term. DDMI has also proposed twelve mixing zones, eleven of which are
greater than 100 m and range up to 1,800 m from the discharge point.
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Recommendation(s):
1) ENR recommends the Board evaluate the proposed mixing zones for the Diavik
mine separately from the 200 m mixing zone approved by the MVLWB for the
Snap Lake mine given that there are several contaminants of potential concern at
the Diavik mine that are predicted to persist in the site runoff over the long-term.
Topic 10: Water Quality Contingencies
Comment(s):
The ICRP includes contingencies for poor water quality, one of which is to modify
selected drainage pathways if the discharge location could be changed to an area
with better mixing conditions within Lac de Gras. For example, DDMI notes that the
breaching of ponds 1, 2 and 3 as currently proposed, will result in discharge to the
end of bays and therefore have reduced mixing potential. However, DDMI does note
that this alternative is not preferred by DDMI as the disturbance and increased
footprint that would result from likely ditch excavation, as well the cost, is expected
to be greater than the potential benefit to Lac de Gras water quality.

In addition, in response to WLWB Revision #31, f, DDMI noted that basins C1 and
E21 are predicted to have the most challenging runoff water quality. It is further
explained that options are being considered for alternate routing of runoff/seepage
from the PKC (currently proposed to discharge from E21 basin). The alternate
routing includes discharge through C12 or C11 which DDMI states could, if
feasible/practical, provide better mixing and require smaller mixing zones. DDMI
further states that this alternative will be considered in the closure
planning/contingency for the PKC facility along with alternative spillway location. It
is also noted in Section 5.2.6.6 that runoff from the PKC could be routed to either the
E21 drainage which likely contains some aquatic life, or to pond 3 which likely has
limited aquatic life. DDMI proposes that final routing will be included with the
engineering design submission in 2022.

Another option for closure was raised by WLWB Revision #3, that requested DDMI
include information related to A154/418 Type I rock disposed in the WRSA and
used in construction on-site (laydown pads, roads, etc.). This was in consideration
that during the public review of WRSA CRP Version 1.2, DDMI was asked to “discuss
DDMI's views on whether the Type I (A154/418) rock should be covered (e.g., with
till and A21 rock) to prevent poor quality seepage in the long-term.”
In response to WLWB Revision #3, DDMI concludes that covering A154/418 Type I
waste rock with A21 waste rock does not eliminate the need for a mixing zone and
in general the required mixing zone size would not be reduced. However, Table
5.2.5-4 shows that assuming all A154/418 Type I waste rock is covered with A21
waste rock, the predicted runoff water quality concentrations of sulphate, copper,
nickel, selenium and zinc decrease and, uranium and TDS increase. ENR also notes
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the response to WLWB Revision #3 did not consider till, which was suggested in the
Reasons for Decision.

Since information referenced above from the updated ICRP is new, the extent to
which one, or a combination of these options, could potentially improve water
quality and the proposed mixing zones is unclear as these scenarios are not detailed
or modeled. It is also unclear if these options are preferred among the TK Panel and
other stakeholders. Given that DDMI is currently proposing mixing zones that
contravene the Guidelines for Effluent Mixing Zones (2017), these closure options
warrant further investigation.
Recommendation(s):

1) ENR recommends DDMI conduct further investigation into the feasibility of
modifying select drainage pathways to a discharge location with more favourable
mixing conditions in Lac de Gras.

2) ENR recommends DDMI provide further discussion into the potential for
improved water quality based on one, or a combination of, creating alternative
drainage pathways and/or capping Type I rock with A21 rock and/or till.

3) ENR recommends DDMI provide water quality model outputs to characterize
improvements that may be achieved by:
1) Capping Type I waste rock with inert overburden and till; and,
2) Modifying post-closure drainage pathways to:
•
•
•

Minimize the number of discharge locations;
Ensure the remaining discharge locations are situated within Lac de Gras at points
that achieve improved mixing conditions; and
Improve site wide runoff/seepage water quality.

4) ENR recommends DDMI clarify if they intend to engage with the TK Panel and
other stakeholders to understand if these alternative closure scenarios are
preferred. A record of presentations and discussions should be included in the
Closure and Reclamation Plan.

5) ENR recommends DDMI provide further discussion how the option of rerouting
runoff from the PKC Facility into Pond 3 has been considered given it is likely
that there is less aquatic life in this drainage pathway.
6) ENR recommends that if adequate water quality in Lac de Gras cannot be
achieved through one or a combination of these options, additional mitigation
such as water treatment may need to be considered to achieve SW2.
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Topic 11: Water Quality Closure Criteria – SW2-1
Comment(s):
ENR understands water quality closure criteria for SW2-1 have been an outstanding
issue for some time. In the updated ICRP, DDMI has proposed updated water quality
closure criteria for SW2-1. These criteria are based on the following formula: “AEMP
Benchmark*(DF+1)-(C_Background*DF) or Acute Aquatic Life Guideline - whichever
is lower”. While the AEMP benchmarks are acceptable targets for the edge of the
mixing zone, the size of the mixing zone and associated dilution factor are not
supported at this time and therefore the concentrations outlined as the SW2-1
Runoff Discharge Closure Criteria are higher than acceptable.

As previously stated in ENR comment #4 in review of ICRP v.4.0, closure criteria
should be defined based on what the mine closure is expected to achieve, according
to the associated closure objectives, not on what the currently proposed closure
activities can achieve. In the updated ICRP v.4.1, DDMI has continued to propose
water quality criteria and mixing zones based on the proposed closure activities.
ENR has noted within this submission that further information is needed to support
this proposal. The proposed water quality closure criteria and mixing zones
therefore continue to remain an outstanding issue for ENR. For this reason, ENR
proposes that should the approval of criteria for SW2-1 be required at this stage in
order for DDMI to proceed with closure planning, criteria be set based on a 100 m
mixing zones.
Recommendation(s):

1) Should DDMI prefer to seek approval of closure criteria for SW2-1 at this stage of
planning, ENR recommends DDMI determine the minimum dilution that can be
achieved 100 m from the points of discharge to Lac de Gras for each parameter
with an associated AEMP benchmark. DDMI should then revise the SW2-1 Runoff
Discharge Closure Criteria such that they can meet AEMP benchmarks within
100 m from the point of discharge to Lac de Gras. Alternatively, the criteria
currently proposed for SW2-1 should not be approved at this time.

Topic 12: Risk-Based Closure Criteria
Comment(s):

In review of the ICRP v.4.0, ENR expressed disagreement with the use of site-specific
risk-based closure criteria (SSRBCC). In the ICRP v.4.1, DDMI states that chemical
criteria exclude the use of SSRBCC at this time and that situations in the future may
warrant development and/or application of SSRBCC. However, Table 1 still includes
several objectives that contain criteria with the option of “or the result of a detailed
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Risk Assessment”. ENR understands that the use of SSRBCC is now a contingency,
however this should be clarified further in Table 1. Alternatively, reference to risk
based closure criteria could be removed from the table and included in the
contingency section of the plan. If risk based closure criteria are needed in the
future, they can be re-added to the table on a parameter by parameter basis upon
approval by the Board.
Recommendation(s):

1) Where criteria include: “or the result of a detailed Risk Assessment”, ENR
recommends that this statement be removed. Note, the table could include a
footnote that risk based criteria may be developed as a contingency.

Topic 13: Closure Criteria – AEMP Benchmarks
Comment(s):

DDMI has proposed that SW2-1 runoff discharge closure criteria be determined by
“Runoff Discharge Closure Criteria = AEMP Benchmark*(DF+1)-(C_Background*DF)
or Acute Aquatic Life Guideline - whichever is lower”. However, for some
parameters, the AEMP benchmark can be met at the point of discharge. For example,
criterion for chloride is proposed to be 237 mg/L, whereas the AEMP benchmark is
120 mg/L, and the highest discharge concentration is predicted to be 25 mg/L from
catchment E21. This shows that the maximum predicted discharge concentration is
well below the AEMP benchmark and is therefore achievable. This also applies to
ammonia, aluminum, arsenic, boron, barium, iron, lead, antimony, tin, strontium
and, thallium.
It is unclear why DDMI is proposing such high criteria for parameters that have
predictions that can meet the benchmark at the point of discharge.
Recommendation(s):

1) For parameters that are predicted to be below the AEMP benchmark at the point
of discharge for all catchments, ENR recommends that the benchmark be used as
the closure criteria, in accordance with the objective of waste minimization
(MVLWB, 2011).
Topic 14: Closure Criteria – Molybdenum
Comment(s):
The proposed SW2-1 Runoff discharge closure criteria for molybdenum is 0.329
mg/L however the predicted discharge from catchment E21 is 0.33 mg/L. ENR notes
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the discharge from catchment E21 is not identified in bold red font that it is
exceeding the runoff discharge closure criteria.
Recommendation(s):

1) ENR recommends DDMI clarify why the predicted discharge for molybdenum
from catchment E21 is not identified in bold red font despite the concentration
being greater than the proposed discharge closure criteria.
Topic 15: Closure Criteria – Chromium
Comment(s):
Table 2 lists the proposed SW2-1 – runoff discharge closure criteria. ENR notes
chromium is not included in the list despite this parameter having an AEMP
benchmark and was included in Table A of ICRP v.4.0 that listed the water quality
closure criteria.
Recommendation(s):

1) ENR recommends chromium be added to the list of proposed SW2-1 – runoff
discharge closure criteria in Table 2.
Topic 16: Closure Criteria – Manganese
Comment(s):
Table 2 lists the proposed SW2-1 – runoff discharge closure criteria. ENR notes
manganese is not included in the list despite this parameter having a maximum
acceptable concentration in drinking water of 0.12 mg/L according to Health
Canada (2019). This benchmark for manganese was, however, included in Table 2 of
technical memorandum submitted in response to the WLWB Conformity Check
Follow-up.
Recommendation(s):

1) ENR recommends DDMI include manganese in the list of closure criteria for
SW2-1.
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Topic 17: Closure Criteria – M5-3
Comment(s):
DDMI has proposed closure criteria M5-3 as: “No sudden change to chemocline”.
ENR notes it will be difficult to assess the success of achieving this objective without
a better understanding of what constitutes a “sudden change”.

As well, to monitor the success of meeting criteria M5-3, ENR understands DDMI
proposes to monitor water quality under the SNP. Without a clear understanding of
what is considered a “sudden change” and a timeline associated to determine at
what point the criterion has been met, it is difficult to evaluate if the SNP has been
proposed with the ability to evaluate this criterion.
Recommendation(s):

1) ENR recommends DDMI reconsider the language proposed for closure criterion
M5-3 as a “sudden change” should be more clearly defined.

2) ENR recommends M5-3 include a temporal component to understand the point
at which the criterion has been met.

3) ENR recommends DDMI ensure the SNP has been proposed to sufficiently
evaluate whether M5-3 has been met.
Topic 18: Closure Criteria – Physical Stability
Comment(s):
DDMI has proposed updated performance based closure criteria to assess the
physical stability site wide as well as to individual components.

ENR supports the physical stability criteria (SW11) for any part of the site, except
for the PKC Facility and WRSA. If movement of up to 1.2 m has occurred in the
proposed 5-year monitoring period, more movement seems possible. However, for
many elements of the mine, the consequences of such movement may be
unimportant (such as slumping or frost heaving of roads).

For the PKC (closure objective P2) and WRSA (closure objective W1), where there
are engineered structures (covers and dams) for long-term environmental
protection, DDMI's proposed movements are excessive and the suggestion of only 5
years of monitoring is insufficient. ENR does not support either the proposed
movement allowance, or the 5 year time period. Much smaller movement allowance
(<< 25 cm) and a much longer period of monitoring (> 25 years) to address the time
when most of the transition to permafrost will occur are much more appropriate for
12

demonstrating that long-term stability is likely to be achieved. DDMI should provide
more stringent criteria, and as requested by the Board in consideration of Revision
#2 and Revision #35, provide rationale for their proposed monitoring criteria.
Recommendation(s):

1) ENR recommends the physical stability criteria associated with closure
objectives P2 and W1 not be approved.

2) ENR recommends DDMI provide more stringent criteria and provide their
rationale for their proposed monitoring criteria.

Topic 19: Closure Criteria – Hydrocarbon Impacts
Comment(s):

DDMI has proposed closure criteria W3-3 to be: “No hydrocarbon impacts in surface
water downstream of contaminated soil facility (Pond 1). Refer to Closure Objective
SW1, 2, and 3 for additional information on criteria applicable to water sampling”.
According to Table 3-16 in Appendix VI – Post-Closure Monitoring and Reporting,
the monitoring activity associated with objective W3 includes visual inspection of
ground surface, geotechnical inspections and water quality monitoring as per
closure objective SW1, 2, & 3. ENR notes closure criteria associated with SW1, 2 & 3
do not include total petroleum hydrocarbons (TPH). However, ENR does note that
Appendix VI proposes to include the measurement of TPH as part of the SNP but
there is not an associated criterion to define an acceptable limit.
Recommendation(s):

1) ENR recommends criterion W3-3 include a TPH limit of 3.0 mg/L.
Topic 20: Closure Criteria – pH
Comment(s):
According to the updated proposed water quality closure criteria in Table 2, DDMI
no longer proposes to include pH as a closure criterion. ENR notes the ICRP v.4.0
included a pH range of 5-8.4 in Table V-7 Surface runoff/seepage closure criteria for
protection of aquatic life.
Recommendation(s):

1) ENR recommends pH be included in the list of constituents in Table 2 for site
discharge water quality closure criteria.
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Topic 21: Closure Criteria – Acute Aquatic Life Quality Guidelines
Comment(s):
Table 2 of Appendix V references that the acute aquatic life quality guidelines were
derived from CCME (1999), BCMOE (2017) or USEPA (2016) as cited in DDMI
(Jaunary 8, 2019) - Attachment #8 - Response to EMAB-6. ENR notes in future
iterations of this table; it would be helpful to reviewers if the reference for which
guideline was used for individual parameters be provided instead of being grouped
together in one footnote.
Recommendation(s):

1) ENR recommends DDMI include footnotes with the source of the acute aquatic
life guideline that was used for each individual parameter.
Topic 22: Closure Criteria – Nitrate Acute Aquatic Life Guideline
Comment(s):
Table 2 of Appendix V explains that the acute aquatic life guidelines were derived
from DDMI (January 8, 2019) - Attachment #8 - Response to EMAB-6. ENR notes in
this attachment, it is explained that the acute water quality guideline for nitrite as
nitrogen is chloride-dependent and the guideline was calculated using the predicted
chloride concentration in the surface water under mixed conditions (55 mg/L). ENR
is uncertain as to the applicability of this predicted chloride concentration to
determine the acute aquatic life guideline for nitrite as nitrogen since it is meant to
apply site wide post-closure. This uncertainty is amplified by the SNP results in
2018 that measured chloride concentrations at stations 1645-19A, 1645-19B and
1645-19C (60 m from effluent discharge) had a maximum concentration of 11.3
mg/L and a minimum concentration of 3.07 mg/L. In addition, Attachment 3 of the
Site Water Quality Model (Appendix X-10) predicts the maximum concentration of
chloride to be 25 mg/L and the minimum concentration to be 0.21 mg/L.
Recommendation(s):

1) ENR recommends DDMI provide rationale for applying a chloride concentration
of 55 mg/L in the calculation of the nitrite acute aquatic life quality guideline.
ENR notes until DDMI has justified the calculations of the acute aquatic life
guidelines or provided updated calculations, the closure criteria SW2-1 should
not be approved at this time.
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Topic 23: Closure Criteria – Hardness-Dependent Acute Aquatic Life
Guidelines
Comment(s):
Table 2 of Appendix V explains that the acute aquatic life guidelines were derived
from DDMI (January 8, 2019) - Attachment #8 - Response to EMAB-6. ENR notes in
this attachment, it is explained that the acute aquatic life guideline for cadmium and
nickel is hardness dependent and a hardness of 2,254 mg/L CaCO3 was used to
calculate the guideline. ENR is uncertain as to the applicability of this predicted
hardness concentration to determine the acute aquatic life guidelines that are meant
to apply site wide post-closure. This uncertainty is furthered by SNP results in 2018
that measured hardness concentrations at stations 1645-19A, 1645-19B and 164519C (60 m from effluent discharge) that range from 6.64 mg/L to 19.8 mg/L. It is
expected that as the mine ceases operations, hardness concentrations should
decrease towards baseline. In Attachment 3 of the Site Water Quality Model
(Appendix X-10), the predicted hardness ranges from 3.0 mg/L to 38 mg/L.
Recommendation(s):

1) ENR recommends DDMI provide rationale for applying a hardness concentration
of 2,254 mg/L to calculate the acute aquatic life quality guideline for cadmium
and nickel. ENR notes until DDMI has justified the calculations of the acute
aquatic life guidelines or provided updated calculations, the closure criteria
SW2-1 should not be approved at this time.

Topic 24: Closure Criteria – Zinc Acute Aquatic Life Guideline
Comment(s):

Table 2 of Appendix V explains that the acute aquatic life guidelines were derived
from DDMI (January 8, 2019) - Attachment #8 - Response to EMAB-6. ENR notes in
this attachment, it is explained that the acute aquatic life guideline for zinc was
calculated using the maximum validated hardness of 250 mg/L as CaCO3 and the
minimum validated DOC of 0.3 mg/L as a conservative approach. In Attachment 3 of
the Site Water Quality Model (Appendix X-10), the predicted hardness ranges from
3.0 mg/L to 38 mg/L.
Recommendation(s):

1) ENR recommends DDMI provide rationale for applying the maximum validated
hardness of 250 mg/L as CaCO3 to calculate the acute aquatic life guideline for
zinc. ENR notes until DDMI has justified the calculations of the acute aquatic life
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guidelines or provided updated calculations, the closure criteria SW2-1 should
not be approved at this time.

Topic 25: Closure Criteria – NI4
Comment(s):

In review of ICRP v.4.0, ENR comment #23 noted concerns with closure criteria
associated with objective NI4. Specifically, the concern was with the criterion
“monitoring results indicate that drawing more Lac de Gras water into the NI and
treating and releasing more NI water will not significantly improve water quality"
and the closure activity to treat and discharge water in the North Inlet and replace
with Lac de Gras water.

In the updated ICRP v.4.1, the updated criterion NI4-1 is proposed as: “Water
quality that meets criteria NI2-1 and is trending toward reference conditions.
Monitoring results indicate that drawing more Lac de Gras water into the NI and
treating and releasing more NI water will not significantly improve water quality”.

ENR continues to be concerned that this suggests diluting water in the North Inlet
with water from Lac de Gras as a method to improve water quality in the North
Inlet. ENR continues to not support this proposal and is against this practice.
Diluting effluent is prohibited according to the Metal and Diamond Mining
Regulations, which currently apply to the Diavik Diamond Mine.
Recommendation(s):

1) ENR recommends DDMI remove the language: “Monitoring results indicate that
drawing more Lac de Gras water into the NI and treating and releasing more NI
water will not significantly improve water quality” from criterion NI4-1 as this
suggests the activity of diluting water in the North Inlet to meet water quality
objectives, which is prohibited.
Topic 26: Closure Criteria – NI4
Comment(s):
Closure criteria NI4-1, “Water quality that meets criteria NI2-1 and is trending
toward reference conditions.” is ambiguous. A clear definition of what is meant by
“trending towards reference conditions” is required to evaluate whether objective
NI4 has been achieved.
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Recommendation(s):
1) ENR recommends DDMI clarify how water quality “trending towards reference
conditions” within the North Inlet will be evaluated.
2) ENR recommends that any evaluation rely on at least five years of consecutive
monitoring data assessed seasonally to include:
a) Baseflow seepage (i.e. summer) water chemistry;
b) Periods of higher precipitation in the fall; and,
c) During freshet.

3) ENR cautions against pooling data from the North Inlet across all three seasons.
ENR recommends that trend analysis incorporate both a statistical approach as
an evaluation relying on visual assessments of graphical data using professional
judgement. Inclusion of visual assessments using professional judgement is
intended to mitigate the effects of wet or dry years which may increase the
variance in the dataset, occluding a statistically driven conclusion regarding a
potential trend in measured water quality data.

Topic 27: SNP Monitoring Triggers
Comment(s):

Section 3.1.4 of the Post-Closure Monitoring and Reporting Plan proposes: “if postclosure monitoring identifies seepage or runoff discharging to Lac de Gras at a rate
of greater than 50 m3/day that is not currently monitored by an SNP, a new station
will be proposed. Conversely, if monitoring of a current SNP station establishes that
flow is continually less than 50 m3/day for two consecutive monitoring years, the
SNP station will become inactive.”
In review of ICRP v.4.0, ENR #14 recommended a flow of 50 m3/day be used to
trigger the need for toxicity testing. ENR notes that the MDMER apply to diamond
mines that exceed an effluent flow rate of 50m3/day based on effluent deposited
from all the final discharge points of the mine. The 50m3/day pulled from MDMER
is intended to address effluent deposited from all final points of discharge, and not
single sources. If DDMI was looking to modify sampling requirements based on the
flow from individual sites, a lower threshold would be warranted.
However, more appropriately, the inactivation of a sampling station should consider
the stability and acceptability of water quality as well as quantity. This based on the
closure objectives such as SW1: “surface runoff and seepage water quality that is safe
for humans and wildlife”. This objective is based on water chemistry and not on flow
rates. A reduction in sampling frequency could be considered if, for example, water
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quality met the AEMP benchmark 100 m from the point of discharge over three to
five consecutive monitoring years. Stations could then be discontinued after, say a
fifteen to twenty year monitoring period where samples were collected every three
years and the data continued to support the conclusion that water quality was both
stable and acceptable.
Finally, despite there being a proposed trigger for the inactivation of an SNP station,
Board approval will still be required.
Recommendation(s):

1) ENR recommends DDMI provide rationale for the application of a 50 m3/day
flow rate to trigger the activation or inactivation of an SNP station, given the
requirements under MDMER.

2) ENR recommends an SNP station be considered for discontinuation based on the
stability and acceptability of water quality.
Topic 28: Water Quality Closure Criteria – Timelines
Comment(s):
The Guidelines for the Closure and Reclamation of Advanced Mineral Exploration
and Mine Sites in the Northwest Territories (MVLWB/AANDC, 2013), state that:
“Closure criteria may also have a temporal aspect to consider (e.g., a standard may
have to be met for a pre-defined number of years).”

In Appendix V, DDMI has updated several closure criteria. ENR notes several of the
proposed closure criteria do not have a clear temporal component to determine the
point at which the closure criteria can be considered achieved. For example, SW1:
“Surface runoff and seepage water quality that is safe for humans and wildlife”, and
SW2 “Surface runoff and seepage water quality that will not cause adverse effects on
aquatic life or water uses in Lac de Gras or the Coppermine River” make references
to achieving water quality criteria as outlined in Appendix V, Table 2.
ENR notes the Post-Closure Monitoring Plan (Appendix VI) does include monitoring
timeframes but it is not clear when the criteria will be considered met. For example,
Section 3.1.4.4 of Appendix VI explains that evaluation of SNP data against closure
criteria will begin during closure and continue in post-closure.

Recommendation(s):

1) ENR recommends all proposed closure criteria associated with meeting water
quality objectives (SW1, SW2, M1, M2, W3, P1, NI2, NI3, NI5, I2 and, I3) should
be modified to include a timeframe over which the proposed closure criteria
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must be met to determine whether the associated objective has been met. For
example, SW1-1 could be modified to read: Five consecutive years where all
criteria outlined in Table 2 for Human/Drinking Water have been met.

2) ENR recommends proposed closure criteria associated with acute toxicity (e.g.
SW2-2) should also be modified to include a timeframe over which they must be
achieved. For example, SW2-2 could be modified to read: Five consecutive years
with no acute toxicity (96 h Rainbow Trout, 48 h Daphnia magna).

3) ENR recommends that timeframes be included in Table 1 of Appendix V, in
addition to the Post-Closure Monitoring Plan (Appendix VI).
Topic 29: NCRP Criteria
Comment(s):

As part of ICRP v.4.1, DDMI has included a new closure objective that will apply to
waste rock storage areas. Closure Objective W4 is proposed as “Surface thermal
active zones does not cause seepage/runoff that exceeds SW1/SW2 closure criteria”.
The corresponding closure criterion is “W4-1 – Measured ground temperatures in
Type III waste rock remain below zero degrees and modeling projections support
continued thermal performance for 100 years; or seepage/runoff water quality that
does not exceed SW2-1 closure criteria.”

ENR notes closure objective W4 does not include criteria for the active layer in the
till, or moisture content, which will be a telling sign of whether the cover will fail.
As well, DDMI proposes the monitoring activities to include thermal monitoring of
the NCRP, inspection for cracks/erosion of liner system that would impact thermal
regime and seepage as per SW1/SW2. However, ENR notes the Post-Closure
Monitoring Plan (Appendix VI) does not clearly address criterion W4-1. It appears
thermal monitoring of the NCRP was included under the heading of “Thermal
Condition of Contaminated Soils”. The locations and frequency of thermal
monitoring during closure and post-closure is therefore unclear.
Recommendation(s):

1) ENR recommends criteria be developed for closure objective W4 to measure the
active layer and moisture content of the till.
2) ENR recommends that the Post-Closure Monitoring Plan (Appendix VI) clearly
identify a monitoring plan to ensure proper assessment of criterion W4-1.

3) ENR recommends that if this information is contained within the closure plan for
the NCRP, appropriate reference should be included in the ICRP.
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Topic 30: PKC Facility Discharge Pathway
Comment(s):
In response to ENR comment #17 in review of ICRP v.4.0, DDMI states that: “DDMI
would plan to conduct confirmatory water quality sampling in the streams and
small ponds/lakes downstream of the final PKC outlet prior to releasing PKC water
into the system.” ENR agrees that sampling in the streams and small ponds/lakes
downstream of the final PKC outlet prior to releasing PKC water into the system will
provide a baseline to understand how the water quality changes through closure
and post-closure along the discharge path.
Recommendation(s):

1) ENR recommends sampling in the streams and small ponds/lakes downstream
of the final PKC outlet prior to releasing PKC water into the system be added to
the monitoring plan should the PKC discharge be directed towards a series of
small streams and ponds before discharging to Lac de Gras.

Topic 31: Post-Closure Monitoring Locations
Comment(s):

Section 3.1.4.4 of the Post-Closure Monitoring Plan (Appendix VI) explains that
evaluation of SNP data against criteria associated with SW1 and SW2 include the
exact same SNP stations (besides SNP 1645-16 in the middle of the PKC Facility)
despite these objectives having different purposes. Further, Section 3.1.3.4 states
that: “SNP stations previously sampled at locations where contact water has been
collected and redirected for treatment at the NIWTP will be relocated to within
closure drainages at the respective outlet location to Lac de Gras once the closure
drainages are reconnected to the downstream environment.”

ENR notes SW1 is: “Surface runoff and seepage water quality that is safe for humans
and wildlife.” It is therefore unclear how monitoring at the outlet locations to Lac de
Gras will ensure surface runoff and seepage above the outlet is safe for humans and
wildlife.
Recommendation(s):

1) ENR recommends separate SNP locations be established for the post-closure
period to ensure water quality is being monitored at the appropriate locations
according to closure objectives SW1 and SW2.
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Topic 32: Closure Objective NI1
Comment(s):
In response to EMAB comment #5 in review of ICRP v.4.0, DDMI committed to rephrasing objective NI-1. However, in ICRP v.4.1, DDMI has removed closure
objective NI1 that was to “Reconnect NI with Lac de Gras”. DDMI’s rationale is that
this is a closure option, not an objective. However in review of ICRP v.4.0, both ENR
and EMAB expressed concern about the complete removal of this objective from the
ICRP. Both parties acknowledged that this objective is written as a closure activity,
but noted that reconnection of the NI to Lac de Gras is the preferred closure option
and an objective that reflects this should be retained (EMAB comment #88 and ENR
comment #20)
.
In Section 5.2.7.3.6, DDMI evaluates the potential closure options and states that
options 2 and 4 are unnecessary because the evidence supports in-situ
bioremediation as a practical method to reduce hydrocarbon levels, which is
supported by the literature review in Appendix X-19. In Section 5.2.7.3.6 DDMI goes
on to state EMAB’s recommendation was to leave the NI inaccessible to fish from
Lac de Gras for as long as possible to allow natural bioremediation processes.

DDMI further suggests in Section 5.2.7.3.6 that if sediment quality monitoring and
TK-based assessment confirms that sediment conditions are suitable for fish, then
the placed rock can be removed from the excavation and fish allowed into the North
Inlet area.

ENR maintains the view that the preferred outcome for the North Inlet is to
reconnect it with Lac de Gras and ENR agrees with EMAB’s recommendation to
leave the North Inlet inaccessible to fish from Lac de Gras for as long as possible to
allow natural bioremediation processes. It is therefore important that monitoring
continue to determine if complete reconnection of the North Inlet to Lac de Gras can
occur. According to the Post-Closure Monitoring Plan (Appendix VI), DDMI proposes
to continue monitoring sediment quality in the North Inlet annually during closure
to decide whether fish will be allowed to enter the decommissioned North Inlet,
followed by a reduced frequency post-closure. Figure 8-1 shows the closure activity
schedule for the North Inlet which includes a Final North Inlet Sediment
Investigation in 2029, but this figure does not clearly show monitoring before or
after this.

Given the preferred outcome for the North Inlet it is important to understand if the
removal of the fish barrier during post-closure could still occur. In other words, the
point at which the removal of the placed rock to allow fish passage would be no
longer feasible is unclear.
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Recommendation(s):
1) ENR disagrees with the complete removal of closure objective NI1 as this reflects
the preferred option of reconnecting the NI with Lac de Gras. ENR notes this is
not a closure option but the original closure objective.
2) ENR recommends DDMI provide a discussion on the closure schedule and the
feasibility of delaying closure of the North Inlet to allow more time for
bioremediation and the best possibility of achieving adequate sediment quality
to reopen the North Inlet to both water and fish.

3) ENR supports DDMI’s proposal to continue sediment monitoring in the PostClosure Monitoring Plan (Appendix VI) which will include annual monitoring
during closure and after the first year of post-closure assuming no unexpected
divergence from closure criteria, sampling will occur once every 3 years.
However, this should be over a longer period, for example, 20 years, to
determine when dams can be fully opened.
Topic 33: Water Balance Model Version

Comment(s):
The Site Water Quality Model (Appendix X-10) references a Preliminary Closure
Water Balance Model that was submitted to DDMI on July 3, 2019. However,
Appendix X-9 includes a water balance model that was submitted November 19,
2019.
Recommendation(s):

1) ENR recommends DDMI confirm any updates from the water balance model
submitted in November, 2019 (Appendix X-9) to the version that is referenced in
the Site Water Quality Model that was submitted in July, 2019.

2) ENR recommends that the Site Water Quality Model be updated if updated inputs
from the November, 2019 version of the Water Balance Model were not included
in the Site Water Quality Model (Appendix X-10).
Topic 34: Water Quality Model Assumptions
Comment(s):

Section 8 (Conclusions) of the Site Water Quality Model (Appendix X-10) outlines
the model is representative of an average climate scenario and assumes no
depletion of mass (i.e., loading rates) over time (i.e., all mass currently available at
Site is assumed to be perpetually active) and that there is no seepage from the PKC
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Facility. As such, all water sourced from the PKC Facility will report to Catchment
E21 as runoff. Section 4.2 outlines the model assumptions but does not include the
assumption of no seepage from the PKC Facility, or the climate scenario; which is
outlined in Section 3.0 and Section 8.0.
Within this review, ENR has provided comments on some of the assumptions used
in the model. However, in addition to these comments, the numerical influence of
the model assumptions should be justified, where possible, for all assumptions
listed in Section 4.2 and Section 8.0. ENR has outlined concerns with some of the
assumptions used in the model in the subsequent comments.
Recommendation(s):

1) ENR recommends all assumptions in Section 8.0 be included in Section 4.2 of
Appendix X-10.

2) ENR recommends DDMI clarify how the model assumptions numerically
influence the model outcomes should be justified where possible.
3) ENR recommends DDMI provide a discussion of the impacts of model
assumptions and the sensitivity of the model outcomes to model assumptions
should be explored where appropriate.
Topic 35: Site Water Quality Model – Climate Change Predictions
Comment(s):
In the Site Water Quality Model (Appendix X-10), annual release rate of each
constituent was applied monthly using the proportions of annual runoff that occur
in each month (average annual climate base case; summarized in Table 2). As well,
the active layer thicknesses in the modeling scenarios are also set based on
information available in the Site Water Quality Model (Appendix X-10) assumptions.
ENR notes DDMI has not provided a discussion or consideration of how climate
change may alter precipitation, runoff or active layer thickness and implications to
water quality data generated by modeling predictions.
Recommendation(s):

1) ENR recommends DDMI provide a discussion or additional modeling of
sensitivity of predictions to changes in climate over the closure and post-closure
period to ensure that modeling results presented and the sensitivity of those
results to model assumptions can be understood and validated.
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Topic 36: Site Water Quality Model – Till Source Inputs
Comment(s):
Section 4.1 of the Site Water Quality Model (Appendix X-10) explains that the source
term input for till was assumed to be the same as that for A21 waste rock. ENR notes
the basis for this assumption is not provided. ENR did note that Appendix XIV-1 of
the Closure and Reclamation Plan – WRSA – Version 1.2, states: “Glacial sediments
lake bed sediments (till) excavated during pit development have compositions
consistent with the surrounding country rock. Geochemical testing of the tills during
the baseline study suggests that the tills will not generate acidic drainage or leach
metals or other solutes (Blowes and Logsdon 1998).” ENR was unable to locate the
referenced 1998 report and therefore it remains unclear if the geochemical testing
of the tills that was completed during the baseline study would be more
appropriately applied as the source term input for till in the Site Water Quality
Model (Appendix X-10).
Recommendation(s):

1) ENR recommends DDMI provide rationale for the assumption that the source
term input for till was the same as that for A21 waste rock.
2) ENR recommends DDMI consider if the baseline geochemical testing of the tills
conducted by Blowes and Logsdon (1998) would be a more appropriate source
term input for till.

Topic 37: Site Water Quality Model – Till Stockpiles
Comment(s):

Figure 01 in the Site Water Quality Model (Appendix X-10) is a map that shows the
drainage areas and materials for closure site wide water balance. ENR notes this
figure shows till stockpile areas located in drainage areas NI, 13 and E21. In
response to ENR comment #24 in review of ICRP v.4.0, DDMI responded that “DDMI
does not anticipate a till stockpile at either the NCRP or SCRP post-closure.” ENR
agrees with this response provided by DDMI, but it remains unclear how this
impacts the Site Water Quality Model (Appendix X-10) predictions since Attachment
2-A in the model report accounts for till as a disturbed area in drainage areas NI, 13
and E21.
Recommendation(s):

1) ENR recommends DDMI provide rationale for including till stockpiles in the Site
Water Quality Model (Appendix X-10) if till stockpiles are not expected to remain
post-closure.
24

2) ENR recommends DDMI provide further discussion how the inclusion of the till
stockpiles in the water quality models influences the resulting predictions of
water quality post-closure given that till stockpiles will not remain post-closure.
Topic 38: Site Water Quality Model – PK Source Input
Comment(s):
Section 4.2 of the Site Water Quality Model (Appendix X-10) explains that the PKC
Facility was assumed to have a: “maximum active layer of 2.1 m, based on Golder
(2013 thermal modeling)”. ENR notes the reference for this thermal modeling was
not provided and was not able to locate this document.
Recommendation(s):

1) ENR recommends DDMI provide the 2013 thermal modeling report conducted
by Golder so reviewers are able to assess the validity of the PKC active layer
thickness assumption.

Topic 39: Site Water Quality Model – PK Closure Scenario
Comment(s):

Section 4.2 of the Site Water Quality Model (Appendix X-10) explains that the PKC
Facility was assumed to be covered in 1 m of A21 waste rock. ENR notes the selected
closure option for the PKC Facility has still not been determined by DDMI. The water
quality predictions from the PKC Facility is particularly important given the PKC
catchment has the highest predicted concentrations for several parameters
compared to all of the other catchments at site (Table 3 in the Site Water Quality
Model). ENR understands DDMI plans to continue to update water quality
predictions with the submission of the FCRP in 2022 and predictions will continue
to be verified/adjusted with actual closure and post-closure monitoring results.

Recommendation(s):

1) ENR supports DDMI’s commitment to continue to update the water quality
predictions with the submission of the FCRP in 2022.

Topic 40: Site Water Quality Model – Infrastructure
Comment(s):

Section 4.2 of the Site Water Quality Model (Appendix X-10) explains that the active
layer thickness for infrastructure at site applied a maximum active layer of 6.3 m.
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ENR notes that the specific structures that are grouped under “infrastructure” and
their associated range of active layer depth is unclear.
Recommendation(s):

1) ENR recommends DDMI clarify the specific structures that are grouped under
“infrastructure” in the Site Water Quality Model (Appendix X-10) and their
associated range of active layer depth.

Topic 41: Site Water Balance Model – Pit Lake Catchments
Comment(s):

Figure 01 shows the open pit catchment basins drain to the open pits. Section 3.0 of
the Site Water Balance Model states: “It is anticipated that the pit catchment areas
will be added as development of the model progresses.”.
Recommendation(s):

1) ENR supports DDMI including the pit catchment basins in the next iteration of
the water quality model.

Topic 42: Required versus Predicted Dilution Factor at the Mixing Zone
Boundary
Comment(s):

Table 2 of the technical memorandum submitted in response to the WLWB
Conformity Check Follow-up provides the maximum required dilution factors and
predicted dilution factor at the mixing zone boundary for each runoff discharge
locations. ENR notes Section 3.1 of the memorandum explains that: “The
discretization of the model resulted in a higher predicted dilution factor compared
to the required maximum dilution factor, which provides conservatism in the ability
to meet AEMP benchmarks at the mixing zone boundaries.” Based on Table 2, in
some cases, there is only a slight difference between these two values and in other
cases there is larger differences (e.g. discharge location 13 has a maximum required
dilution factor of 6.2 and a predicted dilution factor at the mixing zone boundary of
18.6).
Recommendation(s):

1) ENR recommends DDMI provide further discussion between the level of
conservative applied to the proposed mixing zones based on the maximum
required dilution factors and predicted dilution factors at the mixing zone
boundary.
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Topic 43: PKC Seepage
Comment(s):
In the Site Water Quality Model (Appendix X-10), DDMI has presented current water
quality estimates that assume all water will exit through a spillway in the south of
the PKC Facility (i.e., assumes no seepage from the PKC Facility). DDMI also explains
that the selected design concept could have a different spillway location and/or
expected amount of water exiting as seepage rather than through the spillway. ENR
notes in Appendix X-17, it is explained that there is currently seepage occurring
through the PKC Facility Dams. Since the closure concept for the PKC Facility is
under review by DDMI, it is uncertain how this assumption influences the water
quality predictions compared to the expected results based on the closure design
that will be proposed by DDMI. ENR acknowledges that DDMI has committed to
updating the water quality predictions as closure planning for the PKC Facility
advances.
Recommendation(s):

1) ENR recommends DDMI consider the selected closure option for the PKC Facility
and whether seepage from the PKC Facility is expected to occur in future updates
to the water quality predictions.
Topic 44: Total Versus Dissolved Concentrations
Comment(s):
The Site Water Quality Model (Appendix X-10) simulates dissolved concentrations
only and does not simulate total concentrations, however the comparison between
the modeled water quality and CCME guidelines and AEMP Effects benchmarks
(both of which are total constituent concentrations) does not appear to account for
the fact that total concentrations would be higher in all cases than modeled
concentrations. The modeling of dissolved constituent concentration rather than
totals which are then input into the Lac de Gras MIKE Model (Appendix X-12) has
therefore not been adequately discussed or justified.
Recommendation(s):

1) ENR recommends DDMI provide justification for exclusively using dissolved
constituent concentrations rather than total for comparison with corresponding
AEMP benchmarks and water quality objectives, or update the model to include
total concentrations for comparison.
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Topic 45: Total Phosphorus – AEMP Benchmark
Comment(s):
In the Site Water Quality Model (Appendix X-10), total phosphorus is listed as a WQ
parameter to be tracked in Section 3.0 but not included in results in Table 3.

Attachment 3 includes results for total phosphorus; however, these results do not
include comparison to an AEMP Benchmark. While the current AEMP v. 4.1 does
not include a benchmark for total phosphorus, direction from the Board on version
5.1 of the AEMP Design Plan is to set the total phosphorus AEMP Benchmark at 7.5
ug/L in version 5.2. These changes to the AEMP Design Plan should be reflected in
the Closure and Post-Closure Planning and analyzed accordingly.

Recommendation(s):

1) ENR recommends the ICRP include total phosphorus benchmarks that have been
established as a part of the ongoing review of the AEMP Design Plan.

Topic 46: Hydrodynamic Model – Total Phosphorus Input Data
Comment(s):

Table 8 in the Hydrodynamic and Water Quality Modeling of Lac de Gras (Appendix
X-12) shows predicted maximum monthly surface concentration in Lac de Gras at
assessment locations during the post-closure period from the Lac de Gras model vs.
surface water quality benchmarks from the AEMP. These results suggest modeled
phosphorus concentrations of 0.6 – 1.5 mg/L (600-1500 ug/L). Likewise, Table 3
lists average input chemistry values for phosphorus inputs as 0.009 – 0.73 mg/L (9730 ug/L). These numbers appear to be erroneous as Lac du Savauge open water
top-depth mean total phosphorus concentration from baseline data collection in the
Jay AEMP Design Plan was 0.0062 mg/L, however the input is listed as 0.73 mg/L in
Table 3.

Furthermore, while the current AEMP v. 4.1 does not include a benchmark for total
phosphorus, direction from the Board on version 5.1 of the AEMP Design Plan is to
set the total phosphorus AEMP Benchmark at 7.5 ug/L in version 5.2. These
changes to the AEMP Design Plan should be reflected in the closure and post-closure
planning and analyzed accordingly.
Recommendation(s):

1) ENR recommends DDMI confirm the phosphorus data listed in the Lac de Gras
modeling are correctly sourced total phosphorus data, or revise if they are not
and update Table 8 to include the AEMP benchmark for total phosphorus.
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Topic 47: Hydrodynamic Model – Multiple Discharge Points in the Same
Vicinity
Comment(s):
The Hydrodynamic and Water Quality Modeling of Lac de Gras (Appendix X-12)
model scenarios were included for 7 discharges from the Diavik Mine site to Lac De
Gras (E21, NI, C1, C2, C4, C5 and C12). In many cases the receiving waters of these
discharges receive additional discharge from 1 or more additional sources (See
Figure 3 in Appendix X12).
The most notable of these, C1 on the east side of the island, also receives discharge
from C5, C10, and C13. Based on Site-Wide Water Quality Modeling, C10 and C13,
which have not been included in the near-field dilution scenarios, have runoff
quality which exceeds CCME chronic guidelines and effects benchmark values for
constituents including TDS, fluoride, sodium, sulphate, nitrite, nitrate, silver,
cadmium, copper, nickel, selenium, silicon, and uranium. The cumulative impacts of
multiple discharges into the small bays of East Island warrant additional
consideration through modeling or discussion as to why more robust modeling of
the full impact of runoff from East Island to Lac de Gras is not necessary.
Recommendation(s):

1) ENR recommends that water quality modeling predictions should include the
impacts from all discharges in locations where cumulative impacts of multiple
discharges are expected.

Topic 48: Hydrodynamic Model and Site Water Quality Model – PK
Assumptions
Comment(s):

The Hydrodynamic and Water Quality Modeling of Lac de Gras (Appendix X-12)
used results generated by the Site Water Quality Model (Appendix X-10), as input to
inform its water quality predictions. Appendix X-12 states as an assumption that 5
Mm3 of fine Pk (FPK) and 5 Mm3 of extra fine PK (EPK) are placed in the mined out
A418 pit. Appendix X-10 does not discuss or note any assumptions related to the
fate of FPK or EPK and it is therefore unclear if Appendix 10 has accounted for the
FPK and EPK in its water quality estimates.
Recommendation(s):

1) ENR recommends DDMI clarify that the Site Water Quality Model (Appendix X10) and the Hydrodynamic and Water Quality Modeling of Lac de Gras (Appendix
X-12) are following a similar set of assumptions for the treatment of FPK and
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EPK and in-pit water quality predictions and if necessary, update the Site Water
Quality Model to reflect the impact of this assumption on water quality
predictions in runoff.

Topic 49: PKC Facility Closure Options
Comment(s):

A conceptual closure configuration for the PKC is illustrated in Figure 5-14 of the
ICRP v.4.1. It seems certain that the spatial distribution of the semi-fluid PK is much
less uniform than the Figure implies. The effects of changing tailings discharge
locations and winter/summer operation resulted in the edge of the semi-fluid PK
shifting back and forth over the years as the depth of the PKC increased. It is
recommended that a geotechnical investigation be conducted in the beach area near
the pond to determine the extent of layers of semi-fluid PK under the beaches so
that predictions of settlement and/or frost heaving can be made.
Recommendation(s):

1) ENR recommends that a geotechnical investigation be conducted in the beach
area near the pond to determine the extent of layers of semi-fluid PK under the
beaches so that predictions of settlement and/or frost heaving can be made.

Topic 50: PKC Facility Pore Water
Comment(s):

Thermal modeling of the PKC (Appendix X-17) indicates that freezing of the PKC will
be ongoing for over 50 years. During the freezing period, there may be some pore
water which becomes expelled from the deposited PK. This water will have become
cryo-concentrated with the dissolved elements of the pore water. This could require
management of the PK pond water. DDMI should estimate the volume and
concentration of the expelled water and assess the impacts on the water quality of
PK pond.
Recommendation(s):

1) ENR recommends DDMI estimate the volume and concentration of the expelled
water and assess the impacts on the water quality of PK pond.
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Topic 51: PKC Facility Schedule
Comment(s):
DDMI explains that they will provide the preferred closure design for the PKC
Facility to the WLWB by Q1, 2021. ENR notes an updated schedule for closure of the
facility should be provided with this submission to ensure DDMI is on track to
complete closure activities as anticipated. This is highlighted by the results in the
PKC Facility Thermal Modeling and Seepage Analysis (Appendix X-17) that suggest,
should the design for the PKC closure include a pond post-closure (wet cover), the
closure activities should include the temporary removal of the pond for about five
years in an effort to accelerate consolidation and freezing time, thereby decreasing
the long-term seepage rate from the facility.
Recommendation(s):

1) ENR recommends DDMI submit an updated closure activity schedule for the PKC
Facility with the submission in Q1, 2021 of the preferred closure design.
Topic 52: PKC Facility Seepage Impact on NCRP
Comment(s):
In response to WLWB Revision #16, DDMI confirms the potential for seepage from
the PKC Facility to cause warmer temperatures at the base of the NCRP along
potential seepage flow pathways. DDMI also states seepage is regularly monitored
through three monitoring wells (PKCN-SWC-3951, NCRP-SWC-W1 and PKCN-SCW3154), and that this flow source is expected to be eliminated during closure from
pumping down the PKC pond. DDMI goes on to state that monitoring of the PKC
facility seepage at these and other PKC monitoring locations will continue to
understand how the water levels and seepage react to closure activities and to
understand any potential impacts on NCRP thermal conditions during closure and
post-closure. However, ENR notes Section 3.4.1.2 of the Post-Closure Monitoring
Plan (Appendix VI) states that “The instrumentation that will remain and be used to
monitor the physical stability of the PKC Facility during closure and post-closure
will be determined prior to starting closure works.”
Recommendation(s):

1) ENR recommends DDMI continue monitoring wells PKCN-SWC-3951, NCRPSWC-W1 and PKCN-SCW-3154 for as long as feasible to understand the potential
effects of seepage from the PKC Facility on the thermal conditions of the NCRP
post-operations.
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Topic 53: NO3 and NO2 Loadings
Comment(s):
Table 1 in the Geochemical Loading Calculations (Appendix X-11) shows predictions
compared to observed geometric mean concentrations. ENR notes that the observed
geometric mean for NO3 (102.02 mg/L) is significantly higher than the prediction
using load rates (35.98 mg/L). It is not clear if the higher observed mean is a result
of the loads for NO2 and NO3 being recorded after two pore volume flushes. It is also
not clear why the loads of these parameters were calculated after 2 pore volume
flushes rather than 1, as was done for all other parameters.
Recommendation(s):

1) ENR recommends that DDMI clarify why the geochemical loads for NO3 and NO2
were calculated after 2 pore volume flushes rather than 1, as was done for all
other parameters.
2) ENR recommends that DDMI clarify why the observed geometric mean loading
for NO3 (102.02 mg/L) is significantly higher than the predicted value (35.98
mg/L).

Topic 54: FPK Temperature Adjustment
Comment(s):

Section 4.2.1 in Appendix X-11 notes that a temperature adjustment was not applied
to FPK tank geochemical loads because a measured or modeled average annual
temperature for FPK beach material in the active zone was not available at the time
of these calculations. ENR notes that it is not clear if DDMI has intentions of
obtaining a measured or modeled average annual temperature for FPK beach
material in the future. It is also not clear how this could impact the results of the
calculated FPK seepage and runoff geochemical loads.
Recommendation(s):

1) ENR recommends that DDMI clarify if there are plans to obtain a measured or
modeled average annual temperature for FPK beach material, and how the
absence of this information could impact the accuracy of the current predictions.
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Topic 55: Validity of Predicted Loadings
Comment(s):
Tables 1 and 4 in Appendix X-11 show the predicted and observed geochemical
loads for FPK and CPK. ENR notes that it is not clear if there is a relative percent
difference whereby the predicted concentrations are deemed acceptable.
Recommendation(s):

1) ENR recommends that DDMI clarify if there is a specific percent difference
between the predicted and observed concentrations that is deemed acceptable
for the validity of the predicted values.
Topic 56: East Island Lakes
Comment(s):
WLWB engagement requirement #4 was for DDMI to engage with parties on this
potential gap in closure objective SW1 and consider, with rationale, the inclusion of
a revised, or new, closure objective to specifically address the protection of aquatic
life in East Island lakes. In Appendix XII-4, DDMI explains that post-closure
runoff/seepage water quality would not meet AEMP benchmarks and that a mixing
zone was necessary.

While ENR acknowledges that mixing zones post-closure based on current
predictions are needed to meet the AEMP benchmarks, this does not consider the
protection of acute toxicity.

Based on the WLWB engagement requirement, ENR sees the simplest solution to be
the establishment of a new closure objective that will ensure discharge pathways do
not cause acute toxicity to aquatic life.
Recommendation(s):

1) ENR recommends DDMI establish a new closure objective to require that site
runoff doesn’t cause acute toxicity to aquatic life.
2) ENR recommends that DDMI propose acceptable acute criteria for contaminates
of concern in the runoff.
3) ENR recommends DDMI apply the criteria for this new objective at the SNP
stations that will measure criteria for SW1.
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Topic 57: Reclamation Materials – Till
Comment(s):
In response to ENR comment #24 and #25 in review of ICRP v.4.0, DDMI explained
that a till stockpile is not anticipated at either the NCRP or SCRP post-closure and
that material availability/allocation will be part of the final engineering design of
each closure activity and that it is unlikely this information will be complete until
the FCRP. Further, in response to WLWB Revision #50, DDMI updated Table 4-3B
that lists the estimated material available for reclamation. ENR notes the updated
table contains a footnote to explain that required quantities for closure do not
include quantities required to cover buildings foundations.
Recommendation(s):

1) ENR recommends DDMI update Table 4-3B as part of the FCRP to include a
complete list of quantities of reclamation materials available and required for
closure.

2) Should a surplus in till be anticipated based on the updated Table 4-3B, ENR
recommends DDMI include a description of how this surplus will be used for
reclamation.

Topic 58: Pond 3 Lakebed Sediments
Comment(s):

In Section 4.5 of the main report, DDMI proposes that: “Lakebed sediments are also
a possible reclamation material” indicating that: “Some lakebed sediment was
dredged from the A154 and A418 dike alignments and deposited in the on-land
sediment storage facility that is now Pond 3. Dredged lakebed sediment from A21
dike construction was deposited in Pond 3. When Pond 3 is dewatered and
decommissioned, lakebed material that settled into Pond 3, rather than remaining in
suspension and pumped to the North Inlet, would become available as a potential
reclamation material.”

ENR is concerned with the use of lakebed sediments, particularly from Pond 3, as a
possible reclamation material. Pond 3 receives runoff from Type III rock and may
therefore be enriched with sulphates and metals. ENR also notes that lakebed
sediments should be appropriately characterized and their proposed use as
reclamation material should consider that lakebed sediments are often not suitable
for use as a reclamation or revegetation material; lakebed sediments are low
strength and prone to liquefaction (Agnico Eagle, 2019).
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Recommendation(s):
1) ENR recommends that should the use of lakebed sediments as a potential
reclamation material be maintained in the ICRP, the following information
should be provided at minimum:
1) Specific uses and associated volumes proposed for lakebed sediments as reclamation
material,
2) Geophysical characterization demonstrating the stability of lakebed materials as a
reclamation material in their proposed uses, and
3) Sediment chemistry and particle size analysis to help justify that the use of lakebed
sediments as a reclamation material will not result in a chemical liability on site.

Topic 59: Treatment of Values Below Detection
Comment(s):
In the documents submitted as part of ICRP v.4.1, ENR noted the treatment of data
that are below the detection limit differs. Specifically, the treatment of data
considered for modeling purposes in the Site Wide Water quality model (Appendix
X-10), the derivation of seepage water quality (Appendix X-11) and the MIKE
Hydrological and Water Quality Model (Appendix X-12).

Appendix X-11 employs a randomly generated multiplier of 0-1 for values below the
detection limit (BDL) suggesting that this method “conceptually better represents a
true distribution of concentrations”, while Appendix X-11 uses a value of 0.5* the
detection limit (DL) and Appendix X-10 uses zero for the natural runoff source term
that were less than the analytical detection limit.
While potentially more accurate, both the application of 0.5* the DL and a randomly
generated multiplier between 0-1* the DL are less conservative approaches when
making model assumptions than applying the DL for values BDL, and are not
justified within the text of the modeling for the Closure Plan.
Recommendation(s):

1) DDMI should provide discussion justifying the approach in censored data
treatment in model predictions of water quality. We recommend that future
iterations of the water quality models apply a more conservative approach to
handling censored data or, at minimum, a consistent approach across models.
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Topic 60: PKC Design
Comment(s):
ENR notes that the closure plan for the PKC facility continues to be “conceptual”.
ENR maintains that all its previous concerns on the PKC facility identified in the
ICRP V4.0 review are still valid. The uncertainty regarding how to manage the extra
fine PK precludes a firm proposal from DDMI. The problem associated with
management of the semi-fluid FPK material seems to be the issue which precludes
determination of a viable closure strategy. DDMI has proposed additional studies
to be conducted in the period 2020 to 2022.

After the first years of operation of the PKC facility, it appeared that the original
closure plan (5 m rock cover, till layer, 3 m rock cover) was not necessary for
closure, and that a less complex cover would suffice. The closure plan was modified
to a ~ 1 m rock cover on upper beaches with a central pond and excess water being
released via a spillway in bedrock. That option remains as the current concept and
basis for the related reclamation security. However, the PKC facility has been in
operation for 20 years and DDMI has not advanced the closure plan beyond
“conceptual”. This strongly suggests that there is a technical and/or implementation
issue with the existing conceptual plan. A different strategy, likely involving more
effort, will be needed to close the PKC in an acceptable manner. If a more complex
strategy is required for closure of the facility, the current holding of reclamation
security for the PKC is certain to be insufficient.
Recommendation(s):

1) ENR recommends that the scope and timing of DDMI’s proposed studies and
engineering for developing a feasibility level closure plan be submitted for
review at the earliest possible date. In conjunction with this, the scope of the
most-probable closure scenario (which is technically viable and more robust
than the existing conceptual plan) be included with the submission for the
purpose of determining if an adjustment to the reclamation security is needed.
Topic 61: PK to Mine Workings Proposal
Comment(s):
In the event that DDMI does obtain approval to dispose PK material in the mine
workings as part of the current Water Licence amendment, it seems quite likely that
the next closure plan will focus on removal of semi-fluid PK and construction of a
dry cover on the PK beaches. The plan should address details concerning at least
the following aspects of PKC closure:
• How to remove the semi-fluid PK,
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• Stability of the beaches around of the edge of the pond (both historic location
and expected post-closure location),
• Effects of post-closure seasonally fluctuating pond level,
• Constructability (trafficability) of placing cover material, and;
• Medium term (50 years or so) water quality of the pond.

Recommendation(s):

1) ENR recommends that if DDMI is granted approval to dispose PK material in the
mine workings, the next iteration of the closure plan should include the details
described herein.

Topic 62: Security – General
Comment(s):

The GNWT has completed an assessment of the current liability associated with the
Type A Water Licence to develop an update to the estimate of mine closure cost. The
estimates attached are a refinement of the one submitted to the Board on December
5, 2019 as part of the Board’s September 17, 2019 IR process. During the 2019
security review, ENR had not seen the complete ICRP V4.1 from DDMI and had to
make either assumptions or omitted commenting on certain costs entirely due to
uncertainties. The process of conducting a security review prior to a review of the
associated ICRP proved difficult in this respect and should be re-evaluated in future.
To assist in the review, the GNWT has again retained Brodie Consulting Ltd. (BCL) to
develop an updated cost estimate. ENR has attached the memorandum and the
updated RECLAIM cost estimate for the information for the Board and DDMI to
consider.
In the updated estimate by BCL, items such as inflation and building demolition
costs have been advanced. However, ENR is still assessing a fair and consistent
method for determining appropriate holdbacks and will update parties when the
process is complete.

To provide the Board and DDMI clear recommendations on the updated estimate,
BCL has provide two RECLAIM estimates, one with DDMI’s V4.1 estimate with
GNWT’s recommended inflation adjustment added (titled “Inflation Adjusted
RECLAIM Estimate, based on DDMI CRP V4.1”), and a second estimate including
components that BCL recommended closure plan should encompass (titled “Scope
Adjusted RECLAIM Estimate”). It should be noted that the second estimate also
includes the inflation adjustment to the appropriate unit costs. Further discussion
on the inflation adjustment and scope is provided subsequently herein.
ENR on its own initiative has included traditional knowledge and community
engagement as part of the closure and post closure monitoring component. DDMI
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has previously indicated that the total monitoring and reporting costs in the DDMI
RECLAIM model does include the associated traditional knowledge and community
engagement costs. DDMI has confirmed that the missing costs for traditional
knowledge and community engagement were an unintentional error in their cost
estimate. In the previous RECLAIM estimate, over a ten year period, $1.2 million was
estimated for traditional knowledge monitoring and review, in addition to $500,000
for community engagement. In the current RECLAIM estimate, these cost figures are
not detailed and appear to be missing. Appendix VII(1) on PDF page 22 shows a
decrease in monitoring activities, implied by the decreased spending after 2031. It is
assumed that less emphasis on traditional knowledge and community engagement
will occur during the post closure phase. It should be noted that the BCL
memorandum and estimates prepared by BCL do not include these costs. However,
ENR has included these costs in the attached excel file for the Board and DDMI’s
review.
As such, the opinion of the GNWT is that the amount of security to be held is
$206,509,802 separated at $39,490,208 for land liability and $166,863,749 for
water liability. Note that this adjustment does not include the $5 million reduction
for the work already completed on the WRSA cover, which is currently under review
by the Board as a separate process.
Recommendation(s):

1) ENR recommends that in future, the Board consider conducting security reviews
following ICRP review, not before, to allow for the most detailed and current
closure information to inform the liability estimate.

2) ENR recommends that the cost of traditional knowledge ($1.2 million) and
community engagement ($500,000) be included in the reclamation security
estimate. These line items are reflected in the updated cost estimate submitted
by ENR as an Excel file. ENR further requests that DDMI clarify how and when
(during what years) these costs will be spent, and if the approach satisfies
Indigenous interests in closure planning.
3) ENR recommends that the amount of security to be held is $206,509,802
separated at $39,490,208 for land liability and $166,863,749 for water liability.

4) ENR recommends that DDMI and the Board review and consider the attached
memorandum and the updated RECLAIM cost estimate from ENR (attached as an
excel file).
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Topic 63: Inflation Adjustment
Comment(s):
In the Board’s previous reasons for decision on V4.0 of the ICRP (December 17,
2018) DDMI was directed to include inflation costs in their estimate. During the
2019 abbreviated ICRP (V4.1) review, DDMI and ENR agreed further analysis by
ENR was required before an appropriate adjustment was applied. This was also to
ensure that a consistent and fair approach was applied for all mining developments
in the NWT.

BCL has since made the inflation adjustment to the annotated June 19-2020 DDMI
estimate. ENR notes that similar recommendations by ENR on the inflation
adjustment have also been recently made to other developments, such as for the
Prairie Creek Mine and Gahcho Kué Mines.
DDMI have indicated in their 2019 RECLAIM Unit Costs worksheet that the inflation
adjustment was current to December 2018. However, the RECLAIM V7.0 which they
used for the estimate contains 2014 unit costs. An inflation adjustment will add
8.3% to the current 2020 (July) time period.

BCL have updated the unit cost table in RECLAIM, rather than simply multiplying
the previous estimate by 8.3%. However, some of the unit costs used in the DDMI
estimate were site specific values and/or allowances that were not in the unit cost
table. For these values, we adjusted them by 8.3% where appropriate.

Some values, such as Granite Rock Capping were adjusted from 2018as the unit
rate was established as project specific at that time. The result of the above inflation
adjustments is an overall increase of 5.7%; less than the 8.3% due to inflation from
2014.
BCL has also corrected formulas in the DDMI cost estimate for ‘Totals’ in the Open
Pit worksheet, Rock Pile worksheet, and ICM worksheet.
Recommendation(s):

1) ENR recommends the Board and DDMI review and accept the inflation
adjustment, presented in the RECLAIM spreadsheet title “Inflation Adjusted
RECLAIM Estimate, based on DDMI CRP V4.1”, attached herein.
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Topic 64: Security Implications for Water Treatment
Comment(s):
As described in previous comments herein, there is uncertainty on the acceptability
of the mixing zone proposed by DDMI by reviewers of the ICRP. At this time, ENR
has not completed a security estimate for ongoing water treatment/management if
it is decided that the currently proposed mixing zones are not appropriate.

However, BCL has provided input on potential long-term requirements for water
treatment that be required to aid in future discussions on the potential reclamation
security estimate. This information is included in the attached BCL memorandum,
which includes that the treatment could be only a seasonal activity, conducted in the
summer months. This would require sufficiently large holding ponds to contain
spring runoff, possibly with some collection and pumping, most likely to the PKC, for
temporary storage. DDMI has indicated that they would be required to significantly
amend the overall closure plan if this were required; presumably reducing the scope
of some other reclamation activities in order to offset the additional cost of water
treatment.
At this time, the extent or acceptability of those changes is beyond BCL’s current
scope and ENR is of the opinion that it may be premature to recommend the option
of treatment without clear direction from the Board on the mixing zone
acceptability. In order to aid considerations of the impact that this level of activity
might have on long-term site presence, BCL have attached a conceptual outline of
the types of activities which may be required.
Recommendation(s):

1) For information purposes only, ENR and BCL have provided the potential scope
and activity associated with water treatment on site in Attachment 3 of the BCL
memorandum.
Topic 65: SW3. Dust Level Closure Objectives and the Effectiveness of the
Proposed Closure Criteria
Comment(s):
Closure objective SW3 requires that dust levels are safe for people, vegetation,
aquatic life, and wildlife. DDMI is proposing to base the closure criteria for SW3 on
the Alberta Guidelines for dustfall. This is a change to the previously proposed
closure criteria based on Mean TSP concentrations less than 60 ug/m3 annual and
120 ug/m3 24 hr maximum acceptable (Canadian Ambient Air Quality Objectives
and NWT Ambient Air Quality Standards); or results of a detailed Risk Assessment.
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The Alberta Guidelines are not health based. It is unclear how dustfall guidelines
that are based on aesthetics will help ensure that dust levels are safe.
Recommendation(s):

1) DDMI should explain the rationale for the change in closure criteria and clarify
how the Alberta Guidelines will help measure success of the closure objective.
Topic 66: References
Comment(s):
The following references are submitted in support of ENR’s submission:

Agnico Eagle. 2019. 2AM-WTP1826 Technical Comment Responses. Submitted to
the Nunavut Water Board
Canadian Council of Ministers of the Environment. 2007. A protocol for the
derivation of water quality guidelines for the protection of aquatic life 2007. In:
Canadian environmental quality guidelines, 1999, Canadian Council of Ministers of
the Environment, 1999, Winnipeg.

DDMI. 2020. DDMI Request to Suspend the WLWB Review for the A21 Below Pit
Mining Project. Submitted to the Wek’èezhìi Land and Water Board, May 28, 2020.

DDMI. 2019. DDMI Water Licence W2015L2-0001 Amendment Request for the A21
Below Pit Mining Project. Submitted to the Wek’èezhìi Land and Water Board,
November 8, 2019.

Health Canada. 2019. Guidelines for Canadian Drinking Water Quality - Summary
Table. Water and Air Quality Bureau, Healthy Environments and Consumer Safety
Branch, Health Canada, Ottawa, ON, Canada.
Land and Water Boards of the Mackenzie Valley (MVLWB). 2020. MVLWB Standard
Water Licence Conditions Template. April 20, 2020.

MVLWB/AANDC. 2013. Guidelines for the Closure and Reclamation of Advanced
Mineral Exploration and Mine Sites in the Northwest Territories. November, 2013.
MVLWB/GNWT. 2017. Guidelines for Effluent Mixing Zones. September, 2017.

MVLWB. 2011. Water and Effluent Quality Management Policy. March 31, 2011.

Wek’èezhìi Land and Water Board (WLWB). 2018. Reasons Decision - W2015L20001 (Type “A” Water Licence) - Diavik Diamond Mines (2012) Inc. (DDMI) 41

Interim Closure and Reclamation Plan (CRP) Version 4.0 - Decision from the
Wek’èezhìi Land and Water Board Meeting of December 7, 2018. December 17,
2018.
Recommendation(s):
N/A

Comments and recommendations were provided by ENR technical experts in the
Water Management and Monitoring Division, the Environmental Stewardship and
Climate Change Division and the North Slave Region and were coordinated and
collated by the Environmental Assessment and Monitoring Section (EAM),
Environmental Stewardship and Climate Change Division.
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
Environmental Stewardship and Climate Change Division
Department of Environment and Natural Resources
Government of the Northwest Territories
Att:

2020 Annotated RECLAIM Estimate – GNWT Update
Brodie Consulting Ltd. Review of C&R Plan Version 4.1– September 2020
Huchinson Environmental Sciences Ltd. – Technical Memo – September 15,
2020 – Review of Diavik’s ICRP Ver. 4.1
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Yellowknives Dene First Nation
P.O. Box 2514
Yellowknife, NT X1A 2P8
Dettah
Telephone: (867) 873-4307
Facsimile: (867) 873-5969
September 15, 2020

Ndilo
Telephone: (867) 873-8951
Facsimile: (867) 873-8545
Via Email

Wek'èezhìi Land and Water Board
#1-4905 48th St, Yellowknife, NT X1A 3S3
Re: Diavik Diamond Mine –Diavik - Closure and Reclamation Plan Version 4.1 (W2015L20001)

Dear WLWB,
The Yellowknives Dene First Nation (YKDFN) have reviewed the supplied material regarding your
request. We support the comments submitted by EMAB regarding the Closure and Reclamation Plan
Version 4.1 and we look forward to working collaboratively for a prosperous future.
Thank you for including us and taking our view into consideration regarding this request.
Mahsi Cho (Thank-you),

Sarah Gillis
Director of Environment
Yellowknives Dene First Nation

c.

Jason Snaggs, CEO
Yellowknives Dene First Nation

1/2

