Review Comment Table
Board:

MVLWB

Review Item:

Prairie Creek - Mining and Milling - New Type A Land Use Permit and Water Licence Renewal Applications
(MV2021D0005 MV2021L2-0004)

File(s):

MV2021D0005
MV2021L2-0004

Proponent:

CanZinc Corporation

Document(s):

Cover Letter and Engagement Log (1.54 MB)
Permit Application Form (309.11 KB)
Licence Application Form (311.61 KB)
Consolidated Project Description (62.24 MB)
Letter Re Incomplete Application (1.05 MB)
Engagement Plan - Version 1.0 (267.88 KB)
Spill Contingency Plan - Version 1.0 (18.84 MB)
Waste Management Plan - Version 1.0 (23.49 MB)
Waste Rock and Ore Storage Management Plan - Version 1.0 (26.35 MB)
Explosives Management Plan - Version 1.0 (18.33 MB)
Contaminant Loading Management Plan - Version 1.0 (3.9 MB)
Tailings and Backfill Management Plan - Version 1.0 (14.72 MB)
Water Management Plan - Version 1.0 (7.179 MB)
EQC Report (23.38 MB)
Supporting Information - Final Prairie Creek Mine Dewatering Simulations (12.284 MB)
Supporting Information - Effluent Model_83-84 except As and Zn increased effluent (171 KB)
Supporting Information - Effluent Model_83-84 including As and Zn increased effluent (171 KB)
Supporting Information - 2012 Water Storage Pond Feasibility Design (6.306 MB)
Supporting Information - 2010 Water Storage Pond Preliminary Design Report (8.547 MB)
Supporting Information - 2014 Water Storage Pond Feasibility Design (4.2 MB)
Aquatic Effects Monitoring Program Design Plan - Version 1.0 (13.268 MB)
Closure and Reclamation Plan - Version 1.0 (19.739 MB)
Prairie Creek Mine Site Layout Map (3.95 MB)
Preliminary Screening Impacts and Mitigations Table (0.242 MB)
Corporate Registration (Amendment) (146.42 KB)

Page 1 of 218

Draft Work Plan - Version 1.0 (0.261 MB)
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Supporting Information - Effluent Model_83-84 except As and Zn increased effluent Cleaned (77 KB)
Supporting Information - Effluent Model_83-84 Effluent Model_83-84 including As and Zn, increased effluent
cleaned (80 KB)
Work Plan Version 2.0 - July 8, 2021 (246.15 KB)
Item For Review
Distributed On:

June 4 at 14:44 Distribution List
June 4 at 14:53 Distribution List

Reviewer Comments Due
By:

July 15, 2021

Proponent Responses Due
Aug 2, 2021
By:
July 29, 2021 - CZN requested an extension to the proponent response deadline. CZN's request has been granted,
the new response deadline is August 2, 2021.

July 8, 2021 - Board staff have updated the Work Plan based on comments received from reviewers. Version 2.0 of
the Workplan is the current version, and has been uploaded to this review.

Item Description:

June 23, 2021 - The Applicant submitted updated "clean" versions (with no error cells) of the Effluent Model Excel
spreadsheets based on the 65 L/s Average Flows for the Water Storage Pond Water Balance. These have been
added to the Online Review System documents for this review. For more information please contact the Applicant
(david.harpley@norzinc.com).

Canadian Zinc Corporation (the Applicant) submitted a complete renewal application for a Type A Water Licence
(Licence) and a new Type A Land Use Permit (Permit). The purpose of this Application is to conduct mineral
exploration and mining and milling at Prairie Creek Mine, NT. Activities include: the operation of a mine and mill
processing ~2,400 tonnes/day; operation of a camp for ~180 personnel during normal operations, and up to 300
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personnel during construction; drilling and blasting underground; temporary surface storage of tailings, followed
by underground backfill; placement of waste rock in a permanent surface pile; temporary storage of mill water and
groundwater intercepted underground in a storage pond; recycling of mill water; and controlled management and
release of the intercepted groundwater to the environment. The Applicant has requested a term of 25 years for
the Licence, and a term of 5 years for the Permit.
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. Notices of
intent to file a claim for water compensation must also be submitted by the review comment deadline. If
reviewers seek clarification on the submission, they are encouraged to correspond directly with the Applicant
prior to submitting comments and recommendations.
Under the Preliminary Screening Requirement Regulations, the Board must conduct a preliminary screening for a
proposed development, unless it is exempt from preliminary screening in accordance with the Exemption List
Regulations. Reviewers are encouraged to provide comments and recommendations (e.g., on impacts and
mitigation measures) to assist with the Board’s preliminary screening determination.
A draft work plan for this Application has been developed by Board staff. Board staff are requesting that
comments on the draft work plan be submitted by email to the staff identified below by June 18, 2021.
Please be advised that comments made by reviewers regarding impacts of this project to wildlife and wildlife
habitat in this preliminary screening will inform the GNWT Minister of Environment and Natural Resources’
determination regarding whether a Wildlife Management and Monitoring Plan will be required for this project as
per section 95 of the Wildlife Act.
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.
Contact Information:

Andy Wheeler 867.766.7467
Jen Potten 867-766-7468
Kim Murray (867) 766-7458
Sean Joseph
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Comment Summary
CanZinc Corporation (Proponent)
ID

Topic

Reviewer Comment/Recommendation

1

General File

Comment (doc) 2011 WMMP
Recommendation

2

General File

Comment (doc) Draft Air Quality and Emissions
Monitoring and Management Plan
Recommendation

3

General File

Comment (doc) Hayco Flood Calculaion Mar 2004 (PC 10)
Recommendation

4

General File

Comment (doc) Hayco Flood Calculation Jul 2006 (PC10)
Recommendation

5

General File

Comment (doc) O&#39;Kane IR Responses
Recommendation

6

General File

Comment (doc) Robertson Geoconsultants IR Responses
Recommendation

7

General File

Comment (doc) Site Layout Figure with Mineral and
Surface Leases (GNWT 4)
Recommendation

8

General File

Comment (doc) Table re Engagement Triggers
Recommendation

9

General File

Comment (doc) Tetra Tech Flow Trend and Climate
Change Letter
Recommendation

10

General File

Comment (doc) United Geo Paste Report (Racher 6)
Recommendation

11

General File

Comment (doc) Haul Traffic Memo (MVLWB 13)
Recommendation

Proponent Response
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12

General File

Comment (doc) Tetra Tech Haul Traffic Letter (MVLWB
13)
Recommendation

13

General File

Comment (doc) Recommendation Site Layout Figure
with Mineral and Surface Leases (GNWT 4)

14

General File

Comment (doc) CZN response to GNWT-Lands Comment
ID 5 (Katie)
Recommendation

Acho Dene Koe First Nation: Scott Mackay
ID

Topic

Reviewer Comment/Recommendation

1

Engagement
Comment CZN States: <em>&ldquo;</em><em>CZN
July 31: CZN is open to discussing with ADKFN ways for
Plan â€“ Section management is currently meeting (currently via video)
ADKFN to access funds from government to support
2.1 General
with representatives for NDDB, LKFN and ADK to discuss ADKFN's participation in the permitting process
regulatory matters, project progress and future
requirements;&rdquo;&nbsp; </em> &nbsp; To date CZN
has not provided capacity support or funding to Acho
Dene Koe First Nation to participate in the regulatory
process. As Acho Dene Koe First Nation does not receive
funding to participate in the regulatory process for Water
License or Land Use Permit authorizations, this has
significantly impaired the ability for Acho Dene Koe First
Nation to participate meaningfully in regulatory matters.
Recommendation CZN must provide funding to ADKFN to
support its capacity to participate in the regulatory
process.

2

Engagement
Plan â€“ Section
3.5 Other
Agreements â€“
Identifying
project-related
activities and

Comment CZN has identified 3 topics that require
engagement, including technical considerations (through
the Technical Advisory Committee), socio-economic
considerations (through the Socio-Economic Advisory
Committee), and Impact Benefit Agreements. However,
these topics do not identify specific project-related
activities that require engagement, such as impacts of

Proponent Response

July 31: Please see the table provided regarding triggers for
engagement. We note that, as directed by the MVLWB, the
approriate forum for technical interactions on applications
and authorizations is the MVLWB's on-line review system
(ORS). The current permits, licences and authorizations
through the MVLWB are located on the registry here:
https://mvlwb.com/registry?f%5B0%5D=company_name%3
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agreements that larger temporary and permanent stockpiles, or
ACanadian%20Zinc%20Corporation&f%5B1%5D=region%3A
require
reclamation/remediation planning.
MVLWB
engagement
Recommendation Acho Dene Koe First Nation
encourages CZN to provide a summary table of all
project-related activities that could require engagement
(&ldquo;triggers&rdquo;), identifying the potential issues
that would be the focus of engagement, how the
engagement will be initiated (see Appendix B of the
MVLWB Engagement Guidelines) and proposed methods
for follow-up meetings, who will be engaged, and when
the engagement will occur. Furthermore, it would be
most helpful if CZN could also identify any existing
permits, licenses or authorizations and hyperlinks to such
documents, for each of the engagement points in the
table.
3

Engagement
Plan â€“ Section
3.2, 3.4 and 3.5
â€“ Identifying
goals of
engagement on
project-related
activities and
agreements

Comment Acho Dene Koe First Nation acknowledges that
the scope of the proposed Technical Advisory Committee
lists objectives related to operations, data, and adaptive
changes in project operation. However, it is noted that no
goals are provided under sections 3.2, 3.4 and 3.5
pertaining to the proposed Socio-Economic Advisory
Committee, impact benefit agreements, or other
agreements/activities not yet listed in the engagement
plan. As described in the MVLWB Engagement Guidelines
section 3.4, the engagement plan must describe the goals
and methods of engagement.
Recommendation CZN must identify its engagement
goals for all agreements/activities in the Plan.

July 31: In line with MVLWB Engagement Guidelines for
Applicants and Holders of Water Licences and Land Use
Permits, CZN's goals for engagement would include, but are
not limited to: - engage on the project to improve the
understanding of social, cultural and environmental
conditions and to potentially adapt and improve the project.
- conducting enagement that contributes to meaningful and
vauled involvement of parties - clear process to receive
comments and information - respectful use of this
information for the intended purpose related to the item of
discussion - outline a process for dispute resolution and
reporting on how the engagement has been incorporated
into the project. CZN will include this as a section in V5.0 of
the Engagement Plan.

4

Engagement
Comment Acho Dene Koe First Nation acknowledges that July 31: CZN will include a section in version 5.0 of the
Plan â€“ General CZN identified the potential need for adaptive changes to Engagement Plan that oulines the suggested timing of
the project in response to items raised in the Technical
engagement and feedback on the engagement process.
Advisory Committee. However, CZN does not identify a
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process in which feedback or review of the engagement
process can be heard with respect to the Technical
Advisory Committee or any other project activities that
could require engagement. In order to make informed
adaptive changes to project or engagement processes,
suitable methods of receiving and reviewing feedback
from the community are required.
Recommendation As outlined in Appendix A of the
MVLWB Engagement Guidelines, Acho Dene Koe First
Nation recommends that CZN establishes a process to
receive feedback regarding the engagement process so
that they can conduct regular review of the effectiveness
of the Engagement process. Additionally, as listed under
Section 3.4 of the MVLWB Engagement Guidelines, Acho
Dene Koe First Nation recommends that CZN establishes
a process that allows our community members to raise
concerns or issues that can be considered and used to
inform adaptive management decisions.
5

Engagement
Plan â€“
Accessibility of
Engagement
processes

Comment As outlined in Section 3.4 of the MVLWB
Engagement Guidelines, &ldquo;the Engagement Plan
must allow opportunities for, when appropriate,
community meetings to take place to be inclusive of
perspectives from all sectors of the community, including
women, youth and elders.&rdquo; Additionally, the
Covid-19 pandemic presents additional barriers to
accessibility for community members to participate in
meaningful engagement. Acho Dene Koe First Nation is
concerned that the current Engagement Plan does not
address potential accessibility issues of the engagement
process.
Recommendation Acho Dene Koe First Nation
recommends that CZN incorporates an accessibility
framework into the Engagement Plan which outlines how
all members of the community will be heard in the

July 31: CZN agrees that engagement should be accessible
by community representatives. This will be outlined in the
next version (5.0) of the Engagement Plan. The Engagement
Plan is a living document that will continue to be updated as
CZN continues our engagement with ADKFN.
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engagement process. This framework should include
methods for virtual engagement and a commitment to
provide capacity support to community members who
have limited technical knowledge or resources, and
include a clear description of how community members
can participate in and provide feedback on the
engagement process.
6

Human Health
Comment In Acho Dene Koe First Nation&rsquo;s
and Metals
submission on CZN&rsquo;s permit renewal applications
Bioaccumulation for MV2020D0007 and MV2020L2-0003, we requested
that CZN prepare a Human Health and Ecological Risk
Assessment (HHERA) that includes migratory animals.
CZN indicated in their response that &ldquo;prior studies
did not identify significant potential for metals
bioaccumulation&rdquo;. Acho Dene Koe First Nation
notes that CZN did not provide any specific studies that
conclusively demonstrated that there is no significant
potential for metals bioaccumulation. Acho Dene Koe
First Nation questions this assertion, given the high
concentrations of mercury and cadmium in the waste
rock from the mine. Table 4.4 of the Waste Rock and Ore
Storage Management Plan reports that Prairie Creek
waste rock contains concentrations of mercury are as
high as 2,400 times the average crustal abundance and
concentrations of cadmium occasionally over 4,000 times
the average crustal abundance. These high
concentrations of metals are reflected in the predicted
waste rock seepage quality in Table 4-3 of the Effluent
Quality Criteria report, with predicted mercury
concentrations of 50 &micro;g/L (~1,900 times CCME
water quality guideline) and predicted cadmium
concentrations of 150 &micro;g/L (~400 times CCME
water quality guideline). CZN has stated that the volume
of waste rock that will be generated under the new mine

July 31: The metals of greatest concern for bioaccumulation
related to mining are mercury and selenium. However, CZN
now plans to recycle all mill water, the main source of these
metals. Only intercepted groundwater (upgradient of the
mine) will be discharged to the environment (after
treatment, if required). Under the new water management
plan, downstream concentrations of these constituents are
not anticipated to be statistically greater downstream of the
mine from upstream concentrations. Therefore, an HHERA
is unwarranted, and one was not required previously.
Furthermore the AEMP will require the mine to monitor the
accumulation of metals in benthic invertebrates and fish
(and possibly periphyton) up and downstream of the mine.
This monitoring will indicate if concentrations of metals in
biota downstream fo the mine are increasing over time. The
liklihood of significant accumulation of metals by biota is
small, given that Prairie Creek water is well oxygenated and
oligotrophic (i.e., conditions favoring forms of selenium and
mecury that are less likely to accumulate in biological
organisms).
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plan is more than triple the volume proposed under the
previous mine plan. It is likely that increased volume of
waste rock will result in a corresponding increase in the
risk of heavy metal bioaccumulation. It should also be
noted that the waste rock stockpile is a single mine
component that presents a risk to human health. For
example, the mine tailings are also highly elevated in
mercury and cadmium and will be stored on the mine site
during operations for extended periods of time before
being backfilled underground. Given the high
concentrations of metals in the deposit at Prairie Creek
that are known to bioaccumulate and biomagnify up the
food chain in migratory fish and animals and the
commensurate risks to human and ecological health that
this presents to Acho Dene Koe First Nation members,
Acho Dene Koe First Nation expects CZN to take these
risks seriously and monitor and assess them accordingly
throughout the entire life of mine.
Recommendation <ol> <li>Acho Dene Koe First Nation
requests that CZN prepare an HHERA framework that
includes migratory animals for the mine and that it is
included as part of the license conditions.</li> </ol> As
part of the HHERA framework, Acho Dene Koe First
Nation request that CZN commit to a timeline to
complete the first HHERA, the frequency during
operations at which it will be revised and updated, and
the length of time they will continue to revise and update
the HHERA post-closure. We request that CZN provide
the studies that demonstrate a low likelihood of metals
bioaccumulation from mine effluents in the receiving
environment, and demonstrate that the risk is similar
under the new mine plan.
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7

Longer-Term
Comment Acho Dene Koe First Nation are concerned
Tailings Storage with the design of the longer-term tailings storage
Area
facility, and the risk that those stored tailings, which
contain high concentrations of a number of metals of
concern poses. Our concerns include, but are not limited
to: <ul> <li>Wind erosion and transport of the stored
tailings</li> <li>Efficacy of the seepage collection, and
groundwater monitoring</li> <li>Structural stability risks
imposed from the operations of a tailings storage facility
on the berm of the water storage pond</li> </ul> CZN
faces unique challenges in designing a mine site in such a
confined area, which require special consideration to
ensure that the operations are in accordance with the
plan and do not cause unplanned discharged of effluent
or other contaminants to the downstream environment
with the potential to impact our rights and interests.
Recommendation <ol> <li>Acho Dene Koe First Nation
request that CZN share their Operations, Maintenance
and Surveillance Manual for the site to show how they
will conduct their operations to minimize risk to the
structural stability of the water storage pond when
handling tailings stored on the berm.</li> <li>Acho Dene
Koe First Nation request that CZN outline the contingency
measures for seepage capture if groundwater monitoring
results indicate that the liner beneath the tailings storage
area has been compromised.</li> </ol> Acho Dene Koe
First Nation request the measures that CZN will
undertake to minimize wind transport of tailings stored in
the tailings storage area.

July 31: The detailed design of the Secondary Tailings
Stockpile will be completed with geotechnical input to
ensure stockpile and WSP stability. The stockpile will be
lined. Tailings handling will avoid damage to the liner and
underlying WSP dyke. Stockpile dust will be controlled by a
cover for the filtered tailings. Seepage collection will be
mostly runoff. If the liner were to be compromised, seepage
would enter shalow groundwater which would flow towards
and discharge to the adjacent Camp Ditch. We will be
intercepting water in this ditch downstream and recycling it.

8

Waste Rock and
Ore Storage
Management
Plan: Waste Rock
Stockpile

July 31: Regarding the WRP location, see our response to
ECCC 13. The preliminary design for the WRP indicates that
the WRP will be stable. This will be confirmed during
detailed design, which will consider short-term and longterm stability. The requirements for the design report have

Comment In Appendix A of the Waste Rock and Ore
Storage Management Plan, Golder reports that the
proposed waste rock storage area has a stability rating of
48.5, or a moderate hazard. Acho Dene Koe First Nation
is concerned with this relatively low rating and the
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9

Geotechnical
Stability

implications that this has for the stability of the facility, already been defined by the MVLWB in a schedule to
especially post closure. The fact that the waste rock
MV2020L2-0003.
contains high concentrations of a number of metals such
as mercury and cadmium create further concern for Acho
Dene Koe First Nation. &nbsp; The waste rock stockpile
will be a permanent feature of the landscape post closure
of the mine. As such Acho Dene Koe First Nation is
concerned with the long-term stability of this structure,
including the monitoring and maintenance proposed to
ensure that the waste rock stockpile remains does not
present a risk of structural failure and consequent
contaminant release to Harrison Creek, Prairie Creek and
the downstream environment. &nbsp; Acho Dene Koe
First Nation has been on our Traditional Territory since
time immemorial and will be here for generations after
the mine closes. The long-term risks imposed by the
waste rock stockpile are a concern to us and need to be
accounted for in advance of permitting the facility for
construction.
Recommendation <ol> <li>Acho Dene Koe First Nation
request that CZN report the alternative locations and
designs considered for the location of the waste rock
stockpile that resulted in this being assessed as the best
alternative, or if any alternatives that have a higher
stability rating were not selected and the reasons
why.</li> <li>Acho Dene Koe First Nation request that
CZN report the proposed long-term post-closure stability
monitoring for the waste rock stockpile.</li> <li>Acho
Dene Koe First Nation request that CZN conduct a failure
modes and effects analysis to demonstrate that the
stockpile stability will be robust across a range of
expected conditions and timescales.</li> </ol>

Waste Rock
Geochemistry

Comment As noted in our comment on human health
and metals bioaccumulation, the waste rock is expected

July 31: Geochemical studies were completed previously for
all mine wate streams (see the EA0809-002 Developers
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10

Tailings Backfill
Management
Plan

to have high concentrations of a number of metals,
including cadmium, mercury, zinc, arsenic and lead. In
section 3.2 of the waste rock and ore storage
management plan, CZN reports that they plan to analyze
&ldquo;at least 30 samples over the mine&rsquo;s
life&rdquo;. This appears to be quite limited sampling
given the very substantial increase in waste rock volume
proposed to be stored in the waste rock stockpile. Also,
of concern to Acho Dene Koe First Nation is the lack of
sampling to characterize what mineral phases host the
metals of primary concern, such as mercury, cadmium,
lead and zinc. The mineral phases hosting the metals of
concern is important information for determining their
solubility and long-term loading to the environment.
Recommendation Acho Dene Koe First Nation request
that CZN complete a study on the mineralogy of mercury,
cadmium, lead and zinc in in the waste rock, and commit
to developing a model informed by the trace metal
mineralogy to better estimate the long-term potential
loadings of these metals to the environment.

Assessment Report, Appendices 3-5). Further details and
web links are provided in the Waste Rock and Ore Storage
Management Plan. Predictions of long-term metal loadings
were updated. Details are provided in Appendix B of the
updated Closure and Reclamation Plan.

Comment In Section 5.1 of the Tailings Backfill
Management Plan, AMC reports that 11% of the tailings
will be trucked underground, as opposed to paste
backfill. It is unclear whether the substantial volume of
tailings that will be trucked underground represents a
more substantial risk to groundwater quality than the
paste backfilled tailings, given the higher volume and
quality of the associated tailings pore water. Acho Dene
Koe First Nation are concerned with long term water
quality and the potential of biomagnification of metals
such as mercury and cadmium in fish and wildlife with
large home ranges that our members hunt on our
Traditional Territory. We are concerned with the longterm water quality from the mine site, and require

July 31: The 11% referred to will be trucked to development
headings, i.e. not the locations where ore was removed
from. The latter locations will be hydraulically isolated by
the paste backfill. Development headings will be
hydraulically isolated by bulkheads.
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further information to verify that there is no increased
risk to groundwater quality from the backfilled non-paste
tailings.
Recommendation Acho Dene Koe First Nation request
that CZN provide further information on the location and
storage of tailings that will be stored underground in an
unthickened format. Specifically, Acho Dene Koe First
Nation requests information on the location within the
mine, and the groundwater modelling that justifies that
location being suitable to prevent groundwater (and
subsequent potential surface water) contamination.
11

Water
Treatment

Comment In Section 5.3 of the Water Management Plan,
CZN states that &ldquo;Water treatment will require
power and reagents, and will generate sludge waste.
Therefore, it will be used only as needed&rdquo;. Acho
Dene Koe First Nation is very concerned by how casually
CZN appears to be considering water treatment. CZN has
provided no details on their criteria for determination as
to whether water will be treated or not. Regardless of
whether discharge water will achieve EQC with water
treatment, Acho Dene Koe First Nation strongly prefer
that CZN operate their water treatment plant
conservatively, understanding that water quality can vary
and that they will have limited knowledge of the effluent
at any given time. Acho Dene Koe First Nation land users
have the potential to be affected by impacts to aquatic
life caused by poor water quality that is not adequately
monitored and expect CZN to operate the mine erring on
the side of caution, rather than higher risks and lower
costs.
Recommendation Acho Dene Koe First Nation request
that CZN commit to treatment of all effluent discharged
to Prairie Creek for the life of mine.

July 31: The main effluent being dscharged is non-contact
mine water, which is natural groundwater. Metal
concentrations in this water are expected to be very low,
with water treatment providing marginal benefit but
generating another waste. We propose to use water
treatment to ensure that protective EQC and WQO are met.
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12

Aquatic Effects
Monitoring
Program â€“
Section 5.4
Periphyton
Survey

Comment The AEMP proposes the collection rock
July 31: CZN believes that an RCA-style analysis of
scrapings to analyze periphyton biomass, taxonomy and periphyton assemblages is not required given the limited
tissue metals concentration, however, do not outline
loadings of metals from the Prairie Creek Mine..
how community assessment will be performed.&nbsp;
Recommendation It is recommended that the periphyton
analysis include the reference data collected by Thomas
et al. 2017, to perform an RCA style analysis able to
capture broadscale aquatic impairments. Thomas, K.E.,
Hall, R.I. and Scrimgeour, G.J. 2017. Development and
application of benthic algal reference condition models
to assess stream condition in the South Nahanni
Watershed. <em>Environmental Management</em>.
13(4):728-745.

13

Aquatic Effects
Monitoring
Program â€“
Section 5.4
Periphyton
Survey

Comment In the AEMP, bulk periphyton samples are to July 31: The recommended use of a Loeb-style periphyton
be collected from rocks using a scalpel and deposited in a sampler or non-metalic scraper is noted. This will be
glass jar. The use of a metal scalpel or other scraping
something that the AEMP working group should discuss.
devise may result in metals contamination either from
the scalpel itself or the rock substrate the sample is
collected from.
Recommendation It is recommended that a Loeb-style
periphyton sampler or non-metallic scraper be used to
collect periphyton samples, to avoid potential metals
contamination of the samples.

14

Aquatic Effects
Monitoring
Program â€“
Section 5.6.6
Large-Bodied
Fish Tissue
Chemistry

Comment The AEMP cites low fish populations as a
limitation to collecting large-bodied fish tissue. Acho
Dene Koe First Nation is concerned about the watershed
scale implications of potential metals contributions,
which may accumulate in fish consumed for subsistence
purposes.
Recommendation Given the high amounts of potentially
harmful metals found in waste rock, and the potential for
its existence in mine effluent, Acho Dene Koe First Nation
requests that downstream far-field sites throughout the

July 31: Waste rock seepage is to be collected, recycled and
used in the mill process. Process water is also recycled.
Therefore, these waters are not discharged routinely. As per
CZN's replies to Acho Dene Koe First Nation comments #6
and #12, loadings of metals to Prairie Creek from the mine
will be limited. Furthermore, Prairie Creek is well
oxygenated and oligogrophic, so it is unlikely that mercury
or selenium (metals known to bioaccumulate in aquatic
food chains) will be in a bioavailable form. CZN will be
assessing bioaccumulation in fish and benthic invertibrates
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Prairie Creek watershed be added to the AEMP to
monitor for metals (specifically mercury, arsenic, and
zinc) found in fish tissues. Of greatest concern to Acho
Dene Koe First Nation is the potential for contaminants
from the mine to accumulate in migratory fish and
wildlife species which move into our territory and are
harvested by our citizens, and the lack of evidence CZN
has provided to characterize this risk.&nbsp; Far field
baseline sites should be sampled prior to the
construction phase of this project and monitoring at
these sites should be continued through the operations
phase of the mine.
15

Water
Management
Plan â€“ Section
4.2 Construction
Water
Management

16

Water
Comment CZN identifies the need to maintain a
Management
minimum level of water in both Cell A and Cell B to
Plan â€“ Section operate normally.&nbsp; While it is feasible that water

(i.e., organisms living in direct contact with Prairie Creek
water up and downstream of the mine). Far-field sites are
already appropriately contained in the proposed AEMP.

Comment Water storage plans for non-contact are based July 31: Refer to the new documents provided by Robertson
on a conservative estimate inflating average Year 1 flows Geoconsultants (mine flows) and Tetra Tech (climate
by 30% (based on the 50 L/s average annual best
trends).
estimate, resulting in a conservative estimate, of 65 L/s
which is 30% higher). Acho Dene Koe First Nation agrees
that operational plans should be designed to be
conservative, as significant uncertainty is expected in
both short term and seasonal precipitation due to
climate change. However, we are concerned that an
arbitrary value of 30% above the contemporary average
may not adequately accommodate severe shifts in
climate patterns through the life of the mine.
Recommendation Acho Dene Koe First Nation
recommends that CZN use conservative (higher) design
flow rates based on established climate models, allowing
for sufficient contingency planning to accommodate
plausible short and long-term increases (or decreases) in
non-contact water inflows.
July 31: The main inflow to Cell A will be Mill effluent. This
will supply Mill feed water along with make-up water from
contact water (contact mine water and WRP seepage). Non-
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17

4.2-4.3
Construction
Water
Management

from the Cells maybe redirected between them to
maintain minimum water levels, the proponent does not
provide insight into contingency plans if the total system
is unable to maintain minimum water levels as a result of
prolonged drought conditions.&nbsp;
Recommendation Acho Dene Koe First Nation
recommends that the CZN detail its contingency plan for
sourcing water, or alternative operating approaches in
the event a minimum volume and flow of water is not
available for the cells to operate as designed.

contact mine water can be directed to Cell A if necessary to
maintain water level. Cell B has a very low minimum water
level in order to maximize use of the cell's storage. It is
inconceivable that there will not be enough non-contact
water to maintain a cell water level above the minimum
level.

Water
Management
Plan â€“ Section
5.3 Water
Treatment

Comment CZN acknowledges the potential for elevated July 31: See our reponse to GNWT 37.
metals (including arsenic and zinc), to exist in noncontact water. While they detail a plan to treat noncontact water if concentrations exceed levels allowing for
direct discharge, they note that water treatment of Cell B
water &ldquo;may only provide marginal benefit&rdquo;
and &ldquo;will be further considering measures to
reduce arsenic and zinc concentrations in Cell B water to
limit potential water treatment requirements and further
mitigate discharge concerns&rdquo;.
Recommendation Acho Dene Koe First Nation finds this
wait-and-see approach to water management to be an
unacceptable approach, creating a risk to migratory the
health and contaminant body burdens of fish and
wildlife. This in-turn may result in unsafe levels of these
metals in country foods, and infringing on the Aboriginal
rights of Acho Dene Koe First Nation who harvest from
the downstream watershed and throughout our territory.
&nbsp; Acho Dene Koe First Nation requests that CZN
either demonstrates that concentrations of these metals
of concern in water discharged from Cell B water will be
maintained below EQC, demonstrate that treatment will
be sufficiently effective to prevent EQC exceedances, or
detail specific contingency plans for mitigating impacts.
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18

Spill Contingency Comment The spill reporting procedure for the Prairie
Plan - Spill
Creek Mine involves informing the CZN Incident
Reporting
Commander, who then reports the incident to the NT-NU
24-Hour Spill Report Line. CZN does not indicate if Acho
Dene Koe First Nation will be notified of spills, and under
what circumstances these notifications would occur.
&nbsp; As Acho Dene Koe First Nation community
members may harvest fish from areas downstream of the
Prairie Creek Mine, the community must be notified of
spills in a timely manner. These notifications should occur
anytime CZN is responsible for a spill exceeding the
quotas established by the Northwest Territories
Petroleum Industry Release Reporting Requirements, or
when a spill of any volume occurs in or below the highwater mark of a waterbody.
Recommendation Acho Dene Koe First Nation requires
that CZN establish a formal procedure for notifying Acho
Dene Koe First Nation of spills exceeding quotas
established by the Northwest Territories Petroleum
Industry Release Reporting Requirements, or when a spill
occurs in or below the high-water mark of a waterbody.
Notifications should include information on the location
and date of occurrence, the type of substance spilled,
volume and duration of the spill, distance to a
waterbody, what happened to cause the spill, and
immediate action taken to contain the spill. &nbsp; In
addition, Acho Dene Koe First Nation should provide
Acho Dene Koe First Nation with regular updates (e.g.,
quarterly) on the occurrence of spills on site, including
those that do not exceed quotas established by the
Northwest Territories Petroleum Industry Release
Reporting Requirements.

July 31: CZN will update the spill reporting process to
include notification to Indigenous groups in line with the
NWT Spill Reporting requirements and any federal
requirements.

19

Spill Contingency Comment In the Spill Contingency Plan, CZN provides an July 31: The remedial action plan will depend on the type of
Plan - Spill
outline of the monitoring that will occur following a spill spill, volume, and location and therefore a plan cannot be
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20

Delineation and event, stating that such monitoring would assist in the
Monitoring
development of an appropriate remediation plan. This
discussion lacks the necessary detail for Acho Dene Koe
First Nation to determine the sufficiency of CZN&rsquo;s
remedial action plan as it relates to spills. Ensuring that
spills are effectively isolated and remediated is important
to Acho Dene Koe First Nation, to address concerns with
the ongoing leaching of contaminants into waterbodies
which may then be transported to areas further
downstream, increasing the risk for bioaccumulation of
contaminants in aquatic biota.&nbsp;
Recommendation Acho Dene Koe First Nation request
further details on methods for delineating the geographic
extent and severity of spills impacting soils, groundwater
and surface water. Further, Acho Dene Koe First Nation
requests that CZN provide an outline of the procedures
for excavating and removing contaminated materials
from site (including contaminated snow and ice), and the
location at which they will be disposed.&nbsp;

determined in advance. The Spill Contingency Plan Section
6.4 outlines the steps that would be taken to determine the
appropriate remedial action. Identifying potential actions
are part of the plan, including sampling for various
parameters. The plan will be developed by qualified
personnel.

Waste
Management
Plan - Mitigation
Measures

July 31: CZN includes, as part of the employee onboarding
and training, information related to waste management and
compliance with waste management practices at Prairie
Creek. The Waste Management Plan sets the goals and
requirements for the workforce re compliance. As the
activites at Prairie Creek change, training and onboarding
requirements will be reviewed.

Comment In the Waste Management Plan, CZN has
prohibitions in place on feeding wildlife, littering and
other aspects of waste management. Issues will be
discussed at &ldquo;tail-gate&rdquo; meetings, but no
information is provided on what will be done if there are
issues with staff or contractors feeding wildlife or
littering. Considering some large mammals near the
Prairie Creek Mine site may have large home ranges,
feeding wildlife may habituate animals that are harvested
a large distance from the Mine to human
presence.&nbsp;
Recommendation CZN should outline their policies and
strategies for dealing with issues of non-compliance
related to the waste management policy, including a
discussion on how they will make both staff and
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contractors aware of preventative measures and the
implications of non-compliance.
21

Explosives
Management
Plan â€“
Notification of
Emulsion Spills

Comment CZN notes that in the unlikely event of a
packaged emulsion spill, all spilled material will be
cleaned up and placed in suitable containers for use or
disposal. As noted in the EMP, ammonium nitrate and
sodium nitrate are mildly toxic and acutely toxic to
aquatic life, respectively. As Acho Dene Koe First Nation
community members may harvest fish from
watercourses downstream of the Project, it is important
that any emulsion spills are sufficiently cleaned up and
that our community is notified of such events.
Recommendation Acho Dene Koe First Nation requests
additional details related to how CZN will ensure that
emulsion spills have been effectively cleaned up, such as
through the testing of soil, surface water, and
groundwater. &nbsp; Where a spill of emulsions into or
below the high-water mark of a watercourse occurs,
Acho Dene Koe First Nation requests that the Acho Dene
Koe First Nation Lands and Resources Office
(lands@adkfirstnation.ca) be notified. Notifications
should include information on the location and date of
occurrence, the type of substance spilled, volume and
duration of the spill, distance to a waterbody, what
happened to cause the spill, and immediate action taken
to contain the spill.

July 31: If there is an emulsion spill, the most likely location
is underground. In the highly unlikely event of a packaged
emuilsion spill on surface, spill response and clean-up will
occur as described in the Spill Contingency Plan.

22

Explosives
Management
Plan â€“
Management of
Ammonium
Residue

Comment The Explosives Management Plan provides
minimal discussion on the risks posed by ammonia
residue in the Waste Rock Pile. As the Waste Rock Pile is
located upgradient of Harrison Creek, Acho Dene Koe
First Nation is concerned about runoff containing
elevated concentrations of ammonia and nitrate causing
eutrophication and/or being toxic to aquatic organisms.

July 31: WRP seepage will be managed as contact water and
recycled. Blasting residues will be limited by the use of
emulsion explosives. Testing for such residues is included in
the proposed SNP program.
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This may have impacts further downstream, by impacting
colonization rates of organisms originating from areas
upstream, or by causing eutrophication throughout the
system.&nbsp;
Recommendation CZN should provide details on how
surface water runoff from the Waste Rock Pile will be
managed as contact water, and will be prevented from
discharging to Harrison Creek. In addition, Acho Dene
Koe First Nation request that water quality monitoring
for the Project include an analysis of nitrate and
ammonia concentrations in surface water from Harrison
Creek and the Waste Rock Pile pond.
23

Explosives
Management
Plan â€“
Guidelines and
Best Practices

Comment CZN has not discussed guidelines and best
July 31: See our responses to DFO 3 and ADKFN 22.
management practices that will be implemented during
blasting activities. &nbsp; Blasting in or around streams
can reduce bank stability, resulting in erosion and
sedimentation, and result in pressure changes and
particle velocities that can have lethal and sub-lethal
effects on fish, fish eggs, and fish larvae. Reduced bank
stability and lethal/sub-lethal effects on fish, fish eggs,
and fish larvae could impact areas further downstream
that may be used by Acho Dene Koe First Nation
members, depending on the extent of erosion and
sedimentation and the movement patterns of migratory
fish (i.e., fish moving from areas further downstream to
spawn in areas near the Prairie Creek Mine). In
consideration of this, it is important to Acho Dene Koe
First Nation that impacts to fish and fish habitat resulting
from blasting activities are sufficiently mitigated.&nbsp;
Recommendation Acho Dene Koe First Nation requests
that CZN include the following management practices in
the Explosives Management Plan: <ul> <li>CZN confirm
that they will be adhering to the <em>Guidelines for the
Use of Explosives In or Near Canadian Fisheries Waters
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(Wright &amp; Hopky, 1998)</em>.</li> <li>CZN
voluntarily adhere to a 50 kPa overpressure threshold,
which would be consistent with current best practices in
the mining industry.</li> <li>For confined explosives,
setback distances from the land-water interface (e.g., the
shoreline), or burial depths from fish habitat (e.g., from
under the riverbed or lakebed) ensure that explosive
charges meet the 50 kPa overpressure threshold.</li>
<li>CZN calculate the required setback distance from
both general and spawning habitat types based on the
anticipated charge weights, and that these provided in
the Explosives Management Plan.</li> </ul> CZN refrain
from the use of confined or unconfined explosives near
fish habitat. CZN take precautions to prevent the
discharge of potentially toxic by-products such as
ammonia, at concentrations which create a risk to
aquatic life.
24

Acho Dene Koe
First Nation
Cover Letter

Comment (doc) Cover Letter
Recommendation Attached

July 31: CZN is providing comments on some items in
ADKFN's cover letter that are not contained in ADKFN's
other comments. ADKFN states that their territory is located
downstream from the mine site. The MVLWB provided the
following on page 12 of the mine site Type B Water Licence
Amendment Reasons for Decision.
https://registry.mvlwb.ca/Documents/MV2019L20006/MV2019L2-0006%20%20Canadian%20Zinc%20Corporation%20%20Approval%20%20Type%20B%20Water%20Licence%20Amendment%20%20Sept2-20.pdf "while the Board believes ADKFN's request
that CZN's Engagement Plan acknowledge potential impacts
to ADKFN's rights and interests beyond the transportation
route may be valid when considering the ASR, the request is
outside the scope of the current Applications." The Board
also included the following in the WL and LUP Applications
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Reasons for Decision
https://registry.mvlwb.ca/Documents/MV2020L20003/MV2020L2-0003%20-%20CZN%20-%20Issuance%20%20Type%20A%20Water%20Licence%20%20Reasons%20for%20Decision%20-%20Feb16-21.pdf "The
Board notes that NDDB referred to an August 28, 2020
Board decision where the Board agreed with CZN that
Applications related to underground and surface mineral
exploration at Prairie Creek Mine were not related to CZN's
proposed All Season Road (ASR) that is authorized under
different Water Licences and a different Land Use Permit. In
the August 28, 2020 Board decision, the Board indicated
that ADKFN's request that CZN's Engagement Plan
acknowledge potential impacts to ADKFN's rights and
interests beyond the transportation route may be valid
when considering the ASR, but that the request was outside
the scope of the mineral exploration Application. In that
same proceeding, the NDDB noted " The proposed Mine is
located well outside ADKFN's Asserted Territory. ADKFN's
Asserted Territory is upstream of any watercourse that
might be affected by discharges from the proposed Mine.
The proposed All-Season Road to the Mine, approved under
Land Use Permit MV2014F0013 and its associated licences,
is located entirely within NDDB's traditional territory. The
short (approximately 5 km) stretch of the proposed AllSeason Road located within ADKFN's Asserted Territory,
located southeast of the Liard River crossing, is less than 10
km from the centre of the community of Nahanni Butte.
Agreements between NDDB, ADKFN, and Saamba K'e First
Nation have acknowledged NDDB's primary interests in the
immediate vicinity of Nahanni Butte, including the area
along and North of the Nahanni Butte Access Road". Based
on the above, we conclude that ADKFN territory is not
downstream of the Prairie Creek Mine. Regarding continued
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engagement, CZN has made many overtures to ADKFN to
continue discussions. Admittedly the COVID-19 situation in
2020 and the change in leadership within ADKFN has
created challenges. However, CZN has continued to engage
with ADKFN's representatives on a number of matters. CZN
awaits ADKFN's proposals regarding a TK study related to
Phase 2 of the All Season Road.
Environment and Climate Change Canada: Melissa Pinto
ID

Topic

Reviewer Comment/Recommendation

Proponent Response

2

Wildlife
Management
and Monitoring
Plan (WMMP),
Migratory Birds,
Species at Risk
References:
Consolidated
Project
Description and
Preliminary
Screening
Assessment;
Preliminary
Screening
Impacts and
Mitigations Table

Comment ECCC has reviewed the documents for the
July 31: The referenced WMMP has been provided. A
application of a new Type A Land Use Permit and Water revised WMMP for the Mine is planned for submission by
Licence Renewal for the Prairie Creek zinc mine. ECCC
Feb 2022.
notes the Proponent references a WMMP, which was not
included in the documents for review. In the absence of
the WMMP, ECCC cannot meaningfully assess the
proposed mitigations and monitoring related to wildlife.
A number of updates and additions to the existing
WMMP may be required, including but not limited to: 1.
updating the list of potential Species at Risk and
proposed mitigations and monitoring measures; 2.
updating the general procedures and practices for
clearing during the migratory bird nesting season,
including ECCC current guidance for avoiding harm to
migratory birds
(https://www.canada.ca/en/environment-climatechange/services/avoiding-harm-migratory-birds.html); 3.
updating the ECCC contact information for incident,
mortality, and monitoring for migratory birds; and 4.
inclusion of specific monitoring and mitigation for Bank
Swallows at aggregate and waste rock piles.
Recommendation ECCC recommends the Proponent
provide the referenced WMMP as part of this review
process.
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3

Climate Change
References:
Consolidated
Project
Description;
Closure and
Reclamation Plan

Comment It is unclear how the Proponent
July 31: Refer to the provided July 29, 2021 letter from Tetra
considered/incorporated climate change into postTech on this subject. However, considerations of climate
closure project elements that remain sensitive to climate change are more properly made during detailed design.
conditions, such as flooding and extreme precipitation,
and changes to the active layer.
Recommendation ECCC recommends the Proponent
describe how relevant future climate conditions for
project elements that remain sensitive to climate
conditions beyond the operational period were
considered.

4

Transportation
of Tailings
References:
Consolidated
Project
Description and
Preliminary
Screening
Assessment,
Table 4-1
Preliminary
Screening
Results - pdf
page 66

Comment The Active Tailings Stockpile has a capacity of July 31: See our response to MVLWB 19. These mitigations
24,000 tonnes; the Secondary Tailings Stockpile capacity also apply to dust.
is up to 180,000 tonnes. Transfer between the Active
Taillings Stockpile and Secondary Tailings Stockpile would
be by tarped truckloads. The Preliminary Screening
Results identified the pathway of increased dust due to
increase in tailings stockpile size. The secondary stockpile
is tarped but there is the potential for dust and air quality
issues associated with handling and transport of tailings.
Mitigation for these activities is currently not described.
Recommendation ECCC recommends the Proponent
identify mitigation measures to reduce dust and
transport of contaminants associated with the handling
and transport of tailings.

5

Construction
Timing of
Exfiltration
Trench
References:
Water
Management
Plan, Section 3.0
Project Schedule

Comment Section 3.0 states the exfiltration trench will
July 31: The text is correct. We need to be able to use the
be built in Q4 of Year 2 (2023); Section 4.2 states it would trench by early Year 3.
be in October of Year 2 if Fisheries and Oceans Canada
approval is received, otherwise it would be built in the
summer of Year 2. This statement seems like an error.
Clarification is required as to whether the Proponent
meant Year 3 instead of Year 2.
Recommendation ECCC recommends the Proponent
clarify timing of construction of the exfiltration trench.
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and Section 4.2
Year 2
6

Cell B Treatment
Plant
References:
Water
Management
Plan, Table 4-3
2024 WSP Water
Balance

Comment Water management in 2024 assumed that Cell July 31: A new WTP will be available from Year 2. Cell B
B water doesn't need treatment. In the event Cell B does water can be treated as necessary.
need treatment, it is unclear whether capacity exists at
that point in 2024.
Recommendation ECCC recommends the Proponent
provide timing for commissioning and operation of a
treatment plant for Cell B.

7

Monitoring and
Adaptive
Management
References:
Water
Management
Plan, Section 4.5
Monitoring - pdf
page 22

Comment Section 4.5 states that "Action levels in the
July 31: See our response to MVLWB 72.
form of EQC average sample concentrations would be
assigned to effluent discharge in relation to the
Catchment Pond (SNP No. 13) and Prairie Creek IDZ (SNP
No. 18). The quality of waste water sources will be
tracked and compared to assumptions for effluent
discharge planning. Exceedance of EQC average sample
concentrations based on fixed concentrations and a creek
flow to effluent ratio would indicate either ineffective
water treatment or too much effluent being discharged.
In either case, treatment corrections and/or flow
adjustments would need to be made. Exceedance of EQC
Maximum sample concentrations would trigger
immediate action, which after October Year 2 when the
WSP is available would entail temporary suspension of
effluent discharge from Cell B." The Proponent describes
a reactive approach to using action levels, based on
exceeding effluent quality criteria (EQC) average
concentrations. Thresholds that trigger action in advance
of an exceedance would be more protective.
Recommendation ECCC recommends the Proponent set
thresholds for management response at levels that
prevent exceedences of EQC.
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8

Process Water
Quality
References:
Water
Management
Plan, Section
5.2.1 Mill - pdf
page 25; Effluent
Quality Criteria
Report, Section
4.1 Cell A Water
Sources

Comment There is some question about the amount of July 31: See our responses to GNWT 36, MVLWB 79 and 85,
water that can practically be recycled given the buildup and Racher 13, 15 and 20.
of contaminants and process reagents. The Proponent
states that mill effluent needs to stay in Cell A for several
months to allow process reagent residues to degrade.
However, process water requirements are 4000 m3/day,
and Cell A inputs of mill effluent are approximately 3500
m3/day. Table 5-2 of the Water Management Plan shows
ongoing withdrawals of over 100,000 m3/month. This
level of recycling on an ongoing basis does not appear to
allow for reagent degradation time.
Recommendation ECCC recommends the Proponent
clarify how mill process water quality will be maintained
such that recycling of process water can be done on an
indefinite basis without the necessity to draw fresh
water, and treat and discharge process water to Prairie
Creek.

9

Management of
Sludges
References:
Water
Management
Plan, Section 5.3
Water
Treatment

Comment There may be elevated arsenic and zinc in Cell
B sludges. Management and disposal of sludges are not
described.
Recommendation ECCC recommends the Proponent
describe how they intend to characterize, manage and
dispose of treatment sludges / pond sludges.

10

Lead Guideline
References:
Effluent Quality
Criteria Report,
Section 5.0
Parameters of
Interest - pdf
page 38

Comment The reference in Section 5.0 to updated lead July 31: OK
guidelines erroneously attributes the 2020 update to
Canadian Council of Ministers of the Environment
(CCME); the guideline is a Federal Environmental Quality
Guideline and can be found at
https://www.canada.ca/en/environment-climatechange/services/evaluating-existing-substances/federalenvironmental-quality-guidelines-lead.html

July 31: Sediment in the cells that may contain metals will
remain in the cells until mine closure, and which point they
will be removed and backfilled underground. Water
treatment sludge will be backfilled underground during
operations, and after closure if necessary.
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Recommendation ECCC recommends the Proponent
correct the reference to updated lead guidelines to
reflect federal rather than CCME origin.
11

Non-Contact
Mine Water
References:
Effluent Quality
Criteria
Report,Table 9-2
Blended Effluent
- 50 L/s NonContact Water
Flows, Mean
Creek Flows and
Tables 9-3 to 9-5

Comment For Tables 9-2, 9-3 and 9-4 the assumption is
made that Cell B water will be discharged without
treatment. ECCC notes that in all three cases, the
predicted dissolved zinc concentrations are greater than
the Metal and Diamond Mining Effluent Regulations
(MDMER) limits for total zinc (for half of the year).
Dissolved concentrations are presented for Pond B mine
water, and concentrations of total zinc would be
expected to be higher. Table 9-5 assumes treatment of
Pond B water is done, and presents data showing zinc
levels below 0.4 mg/L in all months. On this basis, it
appears that treatment will need to be implemented.
Predictions for Total Suspended Solids have not been
presented in the tables, and it is not known how closely
total and dissolved fractions of zinc will match. It is
unclear whether total metals measurements have been
analyzed for the "non-contact mine water".
Recommendation ECCC recommends the Proponent: a)
provide the rationale for not proposing treatment when
zinc levels are predicted to exceed regulated discharge
criteria under the MDMER, and b) identify whether total
metals have been measured in "non-contact mine water"
and if so, whether the dissolved zinc concentrations are
representative of total zinc or not.

July 31: a) Tables 9-2, 9-3 and 9-4 represent 'what if'
scenarios. They were not intended to reflect discharge
according to EQC. b) No, the non-contact mine water
samples were from boreholes. However, we expect noncontact water to be clear during dewatering, and certainly
after residence in Cell B, so dissolved and total zinc
concentrations should be essentially the same.

12

Phosphorus
References:
Effluent Quality
Criteria Report,
Appendices H & I

Comment ECCC notes that phosphorus exceeds the sitespecific water quality objective (SSWQO) in all months.
No discussion of mitigation or adaptive management to
address elevated phosphorus levels is provided.
Recommendation ECCC recommends the Proponent

July 31: Actually, there is no SSWQO for phosphorous in
MV2020L2-0003. Schedule 5, condition 3 g) requires us to
define this 3 months before effluent discharge. Note that
the main potential source of phosphorous, sewage effluent,
will be sent to Cell A for recycle to the Mill.
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identify if and what mitigation or adaptive management
are needed for elevated phosphorus levels predicted.
13

Waste Rock Pile
(WRP) Location
References:
Prairie Creek
Mine Closure
and Reclamation
Plan Mine
Operations,
Section 2.4
Description of
Mine Facilities Waste
Management

Comment The Proponent states, "All of the tailings, and
potentially some DMS rock, from the Mill will go
underground in the backfill mix. The majority of the DMS
rock together with waste rock from the mining of access
tunnels underground will be placed in an engineered
Waste Rock Pile (WRP), located in a small valley west of
Harrison Creek, a tributary of Prairie Creek." The location
of the WRP in the valley is a concern because
contaminants seeping out of the WRP can easily be
flushed into Harrison Creek given that the valley is a
topographical low and likely a preferred water flow
pathway.
Recommendation ECCC recommends the Proponent
provide a rationale for why the valley is a preferred
location for the WRP.

July 31: The valley selected for the WRP is a steep 'draw'
perpendicular to the Harrison Creek valley, with a very
limited catchment. The draw does not host a prennial
stream. In fact, flow in the draw has never been observed.
This may be due in part to the presence of porous
overburden in the lower reaches of the draw. The draw also
provides ideal topography for seepage collection, and for
covering of the pile after mine closure. The draw was and is
considered to be the most suitable WRP location. It is
already a disturbed area. A WRP location in the Prairie Creek
valley is not preferred because of the alluvial sediment base,
proximity to Prairie Creek, susceptibility to creek channel
migrations, and considerably greater cover material volume
requirements.

14

Leachate
Management
References:
Prairie Creek
Mine Closure
and Reclamation
Plan Mine
Operations,
Section 2.5 Acid
Rock
Drainage/Metal
Leaching
Potential

Comment The Proponent states that, "Because all mine
materials tested by pHase (sic) have the potential to
leach metals at neutral pH, CZN incorporated
management measures into its operations and closure
planning." Besides capture of leachate from the WRP and
the dense medium separation (DMS), the Proponent
does not describe other management measures that are
incorporated into its operations and closure planning to
avoid leaching of metals. ECCC notes that although the
leachate will be captured in the WRP pond, it is unclear
how leachate will be managed post-closure, once the
WRP pond and water treatment plant are
decommissioned.
Recommendation ECCC recommends the Proponent
provide the management measures incorporated into its
operations and closure planning which would be

July 31: An important part of the development plan is to
place flotation underground as paste backfill. During
operations, all contact water will be recycled. If there is an
excess, it will be discharged along with non-contact water
with treatment as necessary. For closure plans and water
quality predictions, refer to the CRP, Appendices B and C.
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employed to avoid metal leaching, and describe how the
Proponent would prevent leachate of metals of
environmental concern post-closure.
15

Active Layer
References:
Prairie Creek
Mine Closure
and Reclamation
Plan Mine
Operations,
Section 4.2.4
Specific
Reclamation
Component
Reclamation
Activities and
Appendix A

Comment The Proponent indicates that the following
solid waste components will be placed in the WRP
following removal of all contaminants: 1. All mobile
equipment; 2. All stationery equipment; 3. All building
structural materials; 4. All construction materials; and 5.
All other solid materials. At the completion of mine
demolition, the scrap disposal location within the WRP
will be covered with a minimum 1 metre thick layer of
waste rock. The final cover for the WRP will be designed
to promote runoff and minimize infiltration and seepage.
A study (O'Kane Consultants, 2010) attached as Appendix
A, recommended a 1-2 m thick "till" layer be applied. It is
not clear to ECCC whether the active layer will be
contained within the 1 metre cover that is proposed. In
addition, over time, the metallic materials placed in the
WRP will begin to degrade/corrode and residues may be
flushed out into groundwater and Harrison Creek
because of the WRP's proximity to Harrison Creek.
Recommendation ECCC recommends the Proponent: a)
provide the thickness of the active layer at the project
site; b) clarify whether the 1 metre proposed cover will
contain the active layer within it (including in the context
of climate change); and b) provide measures to mitigate
the release of contaminants into Harrison Creek postclosure when the metallic materials placed in the WRP
begin to oxidize and corrode, potentially migrating to
environmental receptors in leachate.

16

Cover Letter

Comment (doc) ECCC Cover Letter.
Recommendation Cover Letter attached.&nbsp;

July 31: a) The maximum ice thickness over winter is 1 m.
However, the active layer depth for the WRP is likely to be
much less than that because the site is south facing. b) It
will. c) Metals from rust, if leached, will likely precipitate
well before reaching the toe of the pile, and/or sorb onto
rock and soil.

Fisheries and Oceans Canada: Alexandra Sorckoff
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ID

Topic

Reviewer Comment/Recommendation

Proponent Response

1

Topic: Bull Trout
Monitoring
Document:
Prairie Creek
Mine Aquatic
Effects
Monitoring
Program Design
Plan - Appendix
A5: Memo Re:
Rationale for the
Exclusion of Bull
Trout Monitoring
Program (pdf
pages 246 to
254)

Comment DFO has reviewed the memo completed by
July 31: CZN intends to engage further regarding Bull Trout
Hatfield regarding removal of Bull Trout monitoring from monitoring. We are seeking a change to the schedule
the Aquatic Effects Monitoring Program (AEMP). Under contained in the existing water licence.
Schedule 1 of the Species at Risk Act, Bull Trout (Western
Arctic populations) are listed as Special Concern. As such,
DFO is of the opinion that Bull Trout monitoring should
remain as a component of the AEMP to monitor for
potential impacts to Bull Trout from the Project for at
least five additional years or until Canadian Zinc can
adequately demonstrate that any impacts are fully
avoided and mitigated. If Canadian Zinc can adequately
demonstrate this through field-verified monitoring to the
satisfaction of DFO and other relevant parties, a reduced
frequency of Bull Trout monitoring in the AEMP could be
considered to ensure that any potential impacts from the
Project are monitored in the long-term.
Recommendation DFO recommends that Canadian Zinc
continue to monitor for Bull Trout as a component of the
AEMP for at least five additional years or until Canadian
Zinc can demonstrate that impacts to Bull Trout are fully
avoided and mitigated. If Canadian Zinc is able to
demonstrate this through monitoring to the satisfaction
of DFO and other relevant parties, DFO further
recommends that Canadian Zinc engage with these
parties to discuss a modified long-term monitoring
frequency for Bull Trout in the AEMP.

2

Topic:
Exfiltration
Trench
Documents:
Prairie Creek
Mine Water

Comment DFO is of the understanding that the
exfiltration trench that will release treated effluent from
Water Storage Pond Cell B into Prairie Creek has been
previously screened through the review of the original
project, and that no updates to this structure have been
proposed for the current amendment proposal. However,

July 31: Given the species known to be resident in Prairie
Creek adjacent to the mine and the known habitat in the
area of the proposed exfiltration trench, CZN is of the
opinion that installing the exfiltration trench in winter has
the lowest potential for effects on fish.
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Management
Plan (pdf page
17), Prairie Creek
Mine Effluent
Quality Criteria
Report (pdf page
68); Appendix A5
of Prairie Creek
Mine Aquatic
Effects
Monitoring
Program Design
Plan (pdf page
250); Appendix F
of Prairie Creek
Mine Consolid

Canadian Zinc is required to submit a Request for Review
to DFO for these activities, and DFO's following
comments are intended to provide guidance to Canadian
Zinc on what information will be expected in any
forthcoming submission. On pdf page 17 of the Prairie
Creek Mine Water Management Plan, Canadian Zinc
indicates a preference to undertake construction of the
exfiltration trench in October, and further indicates a
proposal for early winter construction on this on page 68
of the Prairie Creek Mine Effluent Quality Criteria Report,
stating that ".the trench location is considered to be
migration habitat, not spawning habitat, and there would
not be migration in winter." The Restricted Activity
Period for this area in which it is recommended that inwater works be avoided is from August 15th to July 15th.
This period of time covers the migration and spawning
periods of spring and fall spawners. Although Canadian
Zinc has identified that spawning habitat is located in
tributaries that connect to Prairie Creek upstream of the
mine site and that Prairie Creek provides migratory
habitat for fish, DFO is of the opinion Canadian Zinc
should undertake work outside of the Restricted Activity
Period. If Canadian Zinc is unable to undertake work
outside of this window, then Canadian Zinc is required to
provide justification, avoidance and mitigation measures
to be applied during construction, and potentially an
offsetting plan to account for any potential harmful
alterations, disruptions, or destruction of fish habitat
arising from these works in any forthcoming Requests for
Review submitted to DFO for the exfiltration trench. On
pdf page 250 of the Prairie Creek Mine Aquatic Effects
Monitoring Program Design Plan in Appendix A5, Hatfield
states: "As part of our analysis, we also considered the
proposed design of the exfiltration trench to be installed
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in Prairie Creek. It is our understanding that the
exfiltration trench will not extend across the full creek
channel width. In our opinion, the design will further
reduce the risk of possible effects on fish movement."
Although the exfiltration trench is designed to not extend
across the full width of Prairie Creek, release of water
from the exfiltration trench still has the potential to
increase velocities in Prairie Creek and impact fish
passage upstream. As per commitments 98 and 99 listed
in Appendix F of the Prairie Creek Mine Consolidated
Project Description and Preliminary Screening
Assessment on pdf page 232, Canadian Zinc is required to
further engage with DFO on the design of the exfiltration
trench and assessment of fish habitat impacts during
detailed design. It is expected that Canadian Zinc will
include an analysis on velocity impacts to fish passage in
their forthcoming Request for Review submission to DFO
for the exfiltration trench.
Recommendation DFO recommends that Canadian Zinc
avoid undertaking construction of the exfiltration trench
during the Restricted Activity Period of August 15th to
July 15th. If Canadian Zinc wishes to pursue undertaking
construction of the exfiltration trench during this period,
DFO recommends that rationale, avoidance and
mitigation measures to be applied during works, and
potential offsetting measures to account for any harmful
alterations, disruptions, or destruction of fish habitat be
provided in a Request for Review submission to DFO. DFO
also recommends that Canadian Zinc provide an analysis
on any impacts on velocity and fish passage in Prairie
Creek arising from operation of the exfiltration trench. It
is expected that this analysis is provided in a Request for
Review submission to DFO.
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3

Topic: Blasting
Guidelines
Documents:
Prairie Creek
Mine Explosives
Management
Plan

Comment DFO has reviewed Canadian Zinc's Prairie
July 31: OK. CZN will follow the guidelines as per Wright and
Creek Mine Explosives Management Plan, and notes that Hopky (1998)
DFO Guidelines for the Use of Explosives In or Near
Canadian Fisheries Waters (Wright and Hopky, 1998)
should be incorporated into the Blasting Management
Plan. This guidance recommends that: No explosive is to
be detonated in or near fish habitat that produces, or is
likely to produce, an instantaneous pressure change (i.e.,
overpressure) greater than 100 kPa (14.5 psi) in the
swimbladder of a fish; and No explosive is to be
detonated that produces, or is likely to produce, a peak
particle velocity greater than 13 mm.s-1 in a spawning
bed during the period of egg incubation. If Canadian Zinc
is unable to adhere to these guidelines, impacts to fish
and fish habitat arising from blasting activities should be
quantified and, if necessary, offset.
Recommendation DFO recommends that Canadian Zinc
follow the guidelines as per Wright and Hopky (1998) and
revise the Blasting Management Plan to include these
guidelines for the protection of fish and fish habitat
during blasting activities. If these guidelines cannot be
followed, DFO recommends that Canadian Zinc quantify
any impacts to fish and fish habitat from blasting
activities and provide these details, along with avoidance
and mitigation measures, and potentially offsetting
measures, in a Request for Review submission to DFO.

GNWT – Lands: Katie Rozestraten
ID

Topic

Reviewer Comment/Recommendation

98

General File

Comment (doc) GNWT cover letter
Recommendation

1

Preliminary
screening

Comment The GNWT has not solicited comments from
anyone on this development, and the GNWT is not in
receipt of any comments on the development that the

Proponent Response
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Board has not already received.
Recommendation N/A The GNWT is providing the Board
with information which may assist the Board in making
its preliminary screening determination.
2

Surface Leases

Comment The LUP application identifies that surface
July 31: Noted. We did have discussions with Lands
leases 95F/10-5-5 and 95F/10-7-4 are associated with the previously, and we were provided with a list of application
proposed project. Please recognize that
requirements.
new&nbsp;surface leases will be required&nbsp;in order
to carry out the proposed activities. The surface lease
issuance process&nbsp;typically take 9-12 months;
however, due to the complexity of this project (spanning
multiple decades), it is imperative that CZN begin
discussions with the GNWT Territorial Land
Administration Unit as soon as possible to avoid potential
delays to project activities.
Recommendation CZN should initiate discussions with
the GNWT Territorial Land Administration Unit as soon as
possible to apply for new surface lease.

3

Vehicle weight,
size and loads

Comment The application material does not clearly
demonstrate the size, weight and loads of the transport
vehicles carrying the concentrate so it is difficult to
determine whether there are any risks to the public
highway system (namely Highway 7).
Recommendation Please clarify the size, type and weight
of the trucks that will transport the concentrate; and the
max load weight of these vehicles when hauling
concentrate. Please demonstrate that concentrate
transport will not exceed the load limits of the public
highway system in the NWT during the various seasons.
Please contact the GNWT-Department of Infrastructure
to discuss highway load limits and proposed weight of
haul vehicles.

July 31: Concentrate transport will be via an 8 axle, 63,500
kg GVW super B train with flat deck trailers. CZN will be
further discussing seasonal load limits with DOI. We have
previously contacted DOI on this matter. We encourage
further discussions.
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4

Need for a
complete site
layout figure

Comment It is difficult to tell from figure 1-6 in the CPD if July 31: A new figure is provided.
the site layout is indeed CZN's entire Prairie Creek Mine
boundary (including exploration and mining). It appears
as though there are more roads at the top of the page so
the figure likely does not depict the full project site. As
exploration can typically extend out to the far reaches of
a property, it would be extremely helpful to provide a
recent satellite photo of the site with an overlay of the
boundary lines for the project and leases.
Recommendation For clarity (as four authorizations are
being merged into two), please provide a recent satellite
photo of the entire site with an appropriate boundary
layer that depicts the overall project site and leases
(mineral & surface).

5

Clarify scope of
the project (for
permit & WL)

Comment MV2020D0007 scope of permit states in
condition 2 that the scope "is as described in Table 3:
Final scope of development in the Report of
Environmental Assessment EA0809-002." However, Table
3 in the Report of EA includes details that are no longer
applicable (such as an annual winter road) according to
CZN's newer project plan. To ensure all parties are aware
of which project components from the four previous
authorizations (MV2020D0007, MV2020C0008,
MV2019L2-0006, MV2020L2-0003) CZN would like
included in the new LUP & WL authorizations, CZN should
provide a clear and concise table that identifies their
desired scope for use in the new authorizations. To avoid
duplication of activities or listing of activities that are no
longer required, CZN should refrain from generalized
statements such as "all of the activities identified in
MV2020C0008". The table should be comprehensive and
complete without the need to reference other
documents. If it is possible that the project will progress
in phases (such as exploration, care & maintenance,

July 31: Permits MV2020D0007, MV2020C0008, MV2019L20006, MV2020L2-0003 are essentially being merged into
two new permits. All activities under the four previous
authorizations are being carried forward. The new permits
are to cover exploration, construction and operations. Table
GNWT 5 defines the scope of the existing permits. All of the
scope items listed will apply to the new permits, with the
following exception - scope item f) for MV2020L2-0003 is no
longer needed in our opinion because of the expanded
storage to be provided in the Water Storage Pond and a
revised water management plan. Re scope item h) of
MV2020L2-0003, this should remain even though the
revised plan is to place DMS rock in the WRP because DMS
rock could be placed underground to fill void towards the
end of the Mine's life. Tables 1-2 and 1-3 in the
Consolidated Project Description are informative in terms of
what facilities already exist, what facilities are to be built,
and whether the latter are different from those
contemplated in MV2020D0007 and MV2020L2-0003. New
facilities not contemplayted in MV2020D0007 and
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6

General Cumulative
Impacts

construction, operations), it would be helpful to identify
which activities are associated with which phases. The
table should also include the new activities outlined in
the current applications. The Lands Inspector strongly
agrees that the scope needs to be clearly outlined and
not reference old LUP and EAs but list what those old LUP
and EAs have stated in their scopes (if they are still
applicable).
Recommendation For clarity, please provide a complete
and comprehensive table that outlines CZN's proposed
scope of the project. This will provide clarity to reviewers
as it is not clear which activities under the four previous
authorizations are indeed expected to be carried forward
and which will be eliminated because they are no longer
applicable to the overall project.

MV2020L2-0003 are the Secondary Tailing Stockpile,
Temporary Waste Rock Pile and the LNG storage area. Site
care and maintenance is currently carried out under existing
surface leases. We will be applying for new leases for
operations.

Comment In various documents in the water licence
application, CZN has made statements that the
development does not need to consider cumulative
effects since there are no other developments in the
vicinity. For example, in the document outlining the
preliminary screening impacts and mitigations table, the
general comments section states: "There is no other
commercial development proximal to the Mine. Prairie
Creek, a tributary of the South Nahanni River, is
essentially pristine, with some natural water
mineralization. As such, the expansion of the proposed
Mine, like the previously proposed development, will not
have any cumulative effects." Following this statement,
the next paragraph states: "Climate change has been
considered where necessary in project design." The
Canadian Council of Ministers of the Environment (CCME)
defines cumulative impacts as changes in the
environment caused by multiple interactions among
human activities and natural processes that accumulate

July 31: CZN has applied for modified operating permits that
expect to be associated with a much lower load of effluent
discharge. During CZN's site tenure, mine water treatment
commenced in 2006, whereas previously mine water
discharged untreated. With mine operation and closure,
including sealing of underground openings, discharge of
contaminants is expected to be further curtailed. Therefore,
the cumulative effect of human activities will be positive in
terms of water quality. Regarding climate change, refer to
Tetra Tech's memo which indicates that runoff in annual low
flow periods appears to be higher than previously, which
would also lessen the effects of site discharges. We note
that cumulative effects were not a signficiant consideration
during the prior EA and permitting process. We are not
proposing to significantly change the footprint of the
current or proposed distrurbed area.
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across space and time. Consideration of cumulative
impacts for any Project should therefore not be limited to
only the impacts from human disturbance in the area
such as mining, but should also include natural factors
such as the predicted impacts of climate change, which
may compound the impacts or stress to the environment.
Recommendation The GNWT recommends CZN clarify if
any conclusion about the project's potential to contribute
to cumulative effects is affected by considering the CCME
definition of cumulative impacts which includes both
human activities and natural processes.
7

Camp Facilities Section 2.4.1
Consolidated
Project
Description

Comment Multiple documents (e.g. Waste Management
Plan and Land Use Permit Application) indicate that there
could be up to 300 people on site per day during
construction. However, Section 2.4.1 of the Consolidated
Project Description indicates accommodations are only
for 180 personnel. It is unclear how accommodations for
180 personnel will accommodate 300 personnel on site
per day during construction.
Recommendation Please clarify how accommodations
for 180 personnel will accommodate up to 300 personnel
on site per day during construction.

July 31: Section 2.4.1 of the CPD states "The old kitchen and
most of the existing accommodation trailers will be
demolished. Some of the trailers are useable and will be
used for the construction period". In addition, ~20 beds are
available in the Admin. Building. If additional beds are
required, trailers will be brought in for temporary use.

8

Fuel Type Section 2.4.5
Consolidated
Project
Description

Comment Section 2.4.5 of the Consolidated Project
Description indicates that LNG or CNG will be used;
however the LUP application does not list LNG under the
fuel section so it is not clear how much LNG is required.
Figure 3 in the Spill Contingency Plan suggests there will
be 1,000,000 GAL LNG storage. The Lands Inspector
agrees that CZN should clarify the type and amount of
fuels on site.
Recommendation Please clarify number and size of LNG
or CNG tanks that will be required on site in addition to
the volume of fuel expected to be on site.

July 31: The current concept consists of a 1,000,000 USG
field-erected LNG storage tank providing over 6 weeks of
storage. The storage capacity that would be required for
CNG would be approximately 2,380,952 USG, and therefore
CNG is unlikely to be used.
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9

Sewage
Treatment Section 2.4.6
Consolidated
Project
Description

Comment The Waste Management Plan states that there
could be up to 300 personnel on site during construction
which equates to approximately 57,000 L/day of sewage
production. But section 2.4.6 of the Consolidated Project
Descriptions states that the sewage treatment plant will
only need to manage 34,200 L/day (amount estimated
during operations). While section 2.4.6 states "additional
sewage treatment capacity will be brought in temporarily
in portable form for the construction period", it's not
clear where the portable sewage treatment plant will be
located at site, whether there is adequate room, what
these portable forms are, and whether they can handle
the extra capacity during construction. Three years
construction is a significant amount of time to have to
manage an extra 22,800 L/day "temporarily". The WMP
only says that "a packaged plant would be brought in
temporarily" but no further details are provided. Section
1.3.5 of the CPD states "a modular, pre-packaged plant
will be brought in to temporarily manage sewage from
those construction personnel in excess of 200 people"
but no other details are provided.
Recommendation As the 3-year construction period
could produce about 57,000 L/day of sewage and the
expanded sewage treatment plant will only be able to
accommodate the demand of 200 people, more detail is
required to understand how the extra 22,800 L/day of
sewage will be adequately managed (e.g. more info on
packaged plant and intended location, if it results in any
sludge and proposed management of that, etc.).

July 31: There are many plug-and-play packaged sewage
treatment plants available for temporary use. They are the
size of a single trailer, and there is ample space proximal to
the existing plant to accomodate such a unit. Excess sludge
on a daily basis is not a signficiant volume, and will be made
smaller by sludge pressing. The small volume would be
readily incinerated.

10

Propane Volume
on Site - Spill
Contingency Plan
vs LUP
application

Comment The Spill Contingency Plan implies in figure 2
that there are various propane tanks currently located in
the propane storage area equaling 112,000 US GAL. On
figure 3 the new propane storage area includes various
tanks equaling 170,000 US GAL. The LUP application

July 31: Currently we have 4 propane bullets in the laydown
yard close to the camp totalling 108,000 USG (30,000 +
30,000 + 30,000 + 18,000) and 2 propane bullets near the
930 portal totalling 60,000 USG (30,000 + 30,000). The total
propane storage capacity we have at site is 168,000 USG.
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states there will be 2 x 120,000 litre tanks at 930m portal During construction, these 6 bullets will be relocated and
and 2 x 120,000 litre tanks in camp. There seems to be a installed together in the main camp area.
discrepancy between the volume of propane required on
site (via LUP application) and the proposed tanks
illustrated in the various plans (such as the SCP).
Recommendation Please clarify how much propane will
be on site (both volume and tank size/number) as well as
the location (just in camp or also at 930m portal?). If
propane will be stored at 930m portal, these details
should be illustrated on appropriate figures in all plans,
where necessary.
11

Table 3 - Spill
Comment It is not clear if the identified spill risks in Table July 31: OK
Contingency Plan 3 include sewage. If sewage is supposed to be captured
under the "hazardous materials storage and solid waste
management" row, suggest clarifying this.
Recommendation Sewage is a spill risk that should be
identified in Table 3 and appropriately managed.

12

Waste
Management
Plan - Noncombustible
waste disposal

Comment Section 2.2 of the Waste Management Plan
identifies that domestic waste will be incinerated but
that non-combustible waste such as plastics will be
segregated. The GNWT notes the Waste Management
Plan does not go on to identify how non-combustible
domestic waste will be disposed.
Recommendation The GNWT recommends the Waste
Management Plan identify how non-combustible waste
will be disposed.

July 31: OK

13

Waste
Management
Plan Bioremediation
Cell

Comment The Waste Management Plan identifies that a
bioremediation cell may be constructed, and a Landfarm
Management Plan would be prepared if the cell is
needed.
Recommendation The GNWT recommends the scope of
the water licence include the bioremediation cell in the
event it is needed, including conditions such as the

July 31: We agree the scope of the WL should include a
bioremediation cell. We are not convinced SNP monitoring
locations are required given that, if bioremediation is
occurring, sampling requirements would be specific to the
volume and nature of the material.
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requirement for a Landfarm Management Plan and SNP
monitoring locations.
14

Waste
Management
Plan Bioremediation
Cell & Sewage
Deposition and
Figures 4 & 5 Waste
Management
Plan

Comment Figure 4 in the Waste Management Plan has
not been updated to reflect the proposed expansion of
the Waste Rock Pile. Figure 4 (and 5) also includes the
Solid Waste Facility, which should no longer contain the
sewage sludge cake cell and bioremediation cells
according to the proposed mine expansion plan. Figure 5
identifies a lined cell for oil contaminated waste material
to be located within the footprint of the waste rock pile.
However, according to the description in section 2.3, only
belts, tires and scrap metal will be disposed within the
waste rock storage area.
Recommendation The GNWT recommends CZN clarify
the waste that will be disposed of in the waste rock pile.
Revise Figure 4 to ensure the location and design of the
Waste Rock Pile is accurate. This includes updating the
size of the WRP to reflect the proposed expansion, and
ensuring the Solid Waste Facility details are accurate.
Figure 5 should also be revised.

July 31: Fig 4 was not intended to show the new WRP, it was
intended to show the former SWF, as was Fig 5, and as
noted in the text. Fig 6 shows the new WRP. Section 2.3
correctly states that only belts, tires and scrap metal will be
disposed within the waste rock storage area. If it is
preferred, we can simply remove Figs 4 and 5.

15

Waste
Management
Plan - Hazardous
Waste

Comment Section 2.4 identifies that hazardous waste will
be transported off-site by a registered hazardous waste
carrier to a registered receiver. The GNWT notes CZN
should provide proof of a registered hazardous waste
receiver that is able to accept the waste prior to
generating hazardous waste at site.
Recommendation The GNWT recommends the Waste
Management Plan acknowledge that proof of acceptance
of hazardous waste by a registered hazardous waste
receiver will be provided prior to generating hazardous
waste at site.

July 31: We have no problem noting that proof of a
registered hazardous waste receiver that is able to accept
the waste is to be given to the Inspector prior to off-site
transport (there are many such receivers and we do not
think it is necessary to provide these details before such
waste is generated).

16

Hazardous
Waste - Section

Comment Section 2.4 of the Waste Management Plan
states "A bioremediation cell was envisaged as part of

July 31: We will clarify.
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2.4 - Waste
Management
Plan

the SWF (figure 5), however CZN may elect to ship this
material off-site to a registered received for disposal." As
the new mine expansion plan states a bioremediation cell
would be located in the Bone Yard rather than the Solid
Waste Facility within the Waste Rock Pile, the sentence
quoted above should be revised.
Recommendation Revise the sentence in section 2.4 of
the WMP that implies a bioremediation cell would be
located in the SWF as that is no longer the plan.

17

Domestic
Sewage - Section
2.6 - Waste
Management
Plan

Comment Section 2.6 of the Waste Management Plan
states ".during the subsequent site care and maintenance
period during which exploration continued, camp sewage
(black and grey water) has been discharged to a sump
adjacent to the site Administration Building...During the
construction period, the STP will be operation, and
sewage effluent will temporarily be discharged to the
sump." It is unclear if the sump adjacent to the site
Administration Building has the capacity and/or is
suitable to receive sewage effluent during construction
(which can include up to 300 personnel/day).
Recommendation Please provide additional detail
regarding how the sump adjacent to the Administration
Building has the capacity to receive sewage effluent
during construction.

18

Section 2.7 Comment In the Closure and Reclamation Plan (CRP),
July 31: OK
Closure and
Section 2.7 describes CZN Permits and Authorizations up
Reclamation Plan until 2014. As new authorizations and amendments have
been issued since 2014, this section of the CRP should be
updated.
Recommendation Update section 2.7 of the CRP to
include CZN's current permits and authorizations
associated with the Prairie Creek Mine Site.

July 31: The sump is developed in permeable alluvium. STP
effluent will not contain solids. Effluent dispersion will be
fast enough to not create capacity issues, but slow enough
to allow the decay of any coliforms well before discharge to
surface water.
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19

Preliminary
screening
analysis - Table
1-2 in CPD

Comment Truck pullout: The truck pullout identified on
figure 1-6 of the CPD may be new (as it is in red) and
therefore could need screening. Sewage Treatment Plant:
Unsure if the preference to incinerate the sewage solids
or add to the paste mix for underground backfill was
previously screened. New incinerator: The new location
and proximity to the new propane storage area should be
considered. Mill equipment: To meet the increased daily
tonnage, it sounds as though additional equipment
within the mill building will be required. Unclear if
additional mine equipment would need screening.
Reagent pad: Section 2.4.8 of CPD says there will be new
reagents that will be used. Presumably these need to be
screened? Unsure if the relocation of the reagent pad has
been previously screened?
Recommendation Consider whether preliminary
screening of the items flagged in the comment section is
required.

July 31: We will defer to the Board re screening
requirements, although a need to screen a truck pullout,
revised incinerator location and mill equipment would
appear to be questionable given a tenuous relation to
effects. The new reagents are listed in the Waste MP. The
Reagent Pad is not being relocated.

20

Preliminary
screening General
comment

Comment The GNWT agrees with the list of items CZN
has identified in Table 1-2 of the CPD as requiring
screening. However, we have identified some questions
about other components that may also need screening
(see comment above). As this site has a complex
regulatory history, we recognize that the Board may
identify other components that need to be screened.
Recommendation N/A

21

Infrastructure
comparison
figure 2-1 and 24

Comment When comparing the existing infrastructure
July 31: OK
shown in figure 2-1 of the CPD compared to the planned
infrastructure for the expanded project shown on figure
2-4, it looks as though the acids shack, storage racks,
plumbing shop, parts warehouse, wooden cabins,
carpentry shop, storage trailers, lumber yard, drill core
storage, core shack, drill core, diamond drill staging area,
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pipe storage, assay lab, storage yard, steel parts yard are
all removed in the revised mine plan. While removal of
these are fine, if any of these items are needed for the
revised mine plan, it should be clearly identified where
they will be relocated as it is recognized that there is
limited space at site and there may not be suitable space
for these items.
Recommendation Please ensure the existing
infrastructure shown on figure 2-1 and are then removed
in figure 2-4 are not needed for the revised mine plan. If
any of the removed infrastructure is needed, please
ensure it is added to an updated mine layout plan.
22

Licence
Comment Application references existing WL MV2019L2- July 31: Agreed.
Application Form 0006 but fails to list MV2020L2-0003 (instead writes
MV2020C0008).
Recommendation WL application should reference
existing MV2020L2-0003 rather than MV2020C0008.

23

Licence
Comment Section 4 mentions use of existing
Application Form infrastructure such as the polishing pond and placement
of waste rock on a waste rock pad near the 870m portal.
But the CPD says that the polishing pond is to be
removed. So - is using the polishing pond an activity that
is only going to happen during the care & maintenance
phase and then it gets phased out during construction &
operation?
Recommendation To help clarify which activities will
actually occur, please include a table that outlines the full
scope of activities and identifies at which phase they are
occurring.

24

Permit
Comment Section 9 - Camp - the location of the camp
July 31: The berm is ~3 m high and is armoured. Previous
Application Form facilities appear to be getting closer to the flood berm - studies determined that it the PMF flood level is below the
unsure if this could affect the berm's integrity over time. height of the armour. The berm has withstood flood flows,

July 31: See our response to GNWT 5. Before construction
starts, and during construction year 1 which will consist of
limited earthworks, no facilities will be changed, so we will
rely on the existing water treatment plant (WTP) and
Polishing Pond. If an exploration decline is being developed,
waste rock would be stored on a pad next to the 870 portal
(per the previous authorizations). After the 1st year of
construction, equipment would be brought in on a winter
road, including a new WTP with a clarifier. The new WTP
would be brought on line and the existing WTP and
Polishing Pond would be decommissioned. When mine
development commences later that year, waste rock would
go to the new waste rock pile in Harrison Creek.
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According to figure 2-4, the new living quarters location
appears to overlay a portion of road so it is unclear if a
new road will be required along the backside of the living
quarters and new propane storage area. If a new road is
required, this would be parallel to the berm and it is
unclear if its proximity could impact the berm. As
infrastructure is moving closer to the berm, it may be
necessary to reevaluate the berm to ensure it can
withstand larger and increased flooding events resulting
from climate change.
Recommendation As the camp facilities appear to be
getting closer to the floor berm, please clarify if the
berm's integrity could be affected over time, especially
with respect to climate change.

including last year, with no significant damage. The site side
of the berm is founded on compact undistrubed alluvium.
The new facilities with limited foundation requirements will
not affect the integrity of the berm.

25

Permit
Comment Section 12 - Equipment - does not mention the July 31: The application lists 20 25t trucks. These are
Application Form transport trucks for hauling concentrate. The Lands
intended to be the transport trucks.
Inspector agrees that all equipment and vehicles that
may be used need to be listed so there does not have to
be an amendment to the LUP which can take up to 60
days or longer to complete.
Recommendation Section 12 of the permit application
form should include the transport trucks utilized for
hauling concentrate. CZN should confirm all equipment
and vehicles that may be used for the project have been
clearly identified.

26

Wildlife
Management
Plan

Comment Comments to the Proponent: . The
Consolidated Project Description and the Preliminary
Screening Impacts and Mitigations Table provided with
the application both make reference to a Wildlife
Management Plan (also referenced as the Wildlife
Mitigation and Monitoring Plan [WMMP]) and Flight
Impact Management Plan that were developed under
LUP MV2001C0023 and Water Licence MV2001L2-0003

July 31: An updated Mine WMMP is expected to be
provided by February 2022 and will incorporate new
regulations under the Wildlife Act and any new species at
risk.
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(and subsequently MV2008D0014/ MV20008L2-0002). .
Table 3-1: Commitments Table - Commitment #101
describes the WMMP as a "living" document, but the
GNWT notes that an updated version of this plan was not
provided as part of the application materials for
MV2020D0007 / MV2020L2-0003. . The most recent
version of the WMMP for the mine that the GNWT can
find is a draft dated August 09, 2012, and there is an
accompanying draft Flight Impact Management Plan
dated August 09, 2012. . New regulations under the
Wildlife Act have come into force (described in other
comments below) and new species at risk have been
assessed and listed that may occur within the project
area since the WMMP was last updated. A list of
pertinent statutory requirements related to wildlife can
be found at: https://www.enr.gov.nt.ca/en/node/18896/
. Following the Public Comment period on MV2020D0007
/ MV2020L2-0003, GNWT-ENR will make a determination
as to whether a Minister-approved Wildlife Management
and Monitoring Plan is required for the mine under ss.
95(1) of the Wildlife Act. This determination will take
comments submitted by other parties into account.
Recommendation The GNWT recommends that CZN
begin updating the WMMP and the Flight Impact
Management Plan for the mine to reflect any changes to
the mining project that differ from those described in the
2012 versions of these plans, new statutory requirements
related to wildlife or wildlife habitat, newly
assessed/listed species at risk that may interact with the
project, and the additional comments provided below
pertaining to wildlife and habitat.
27

Nesting birds

Comment Comments to the Board: . The Preliminary
July 31: OK
Screening Impacts and Mitigations Table outlines that 42
ha of land is to be used for a waste rock pile (WRP) within
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the boundary of the mine site (61°33' N latitude, 124°48'
W longitude). Maps provided of the site indicate that the
WRP is in a forested valley. Page 1 - Row one states that
there is no clearing required for the waste rock pile. Page
4 also states that vegetation and overburden will not
need to be removed prior to placement of waste rock.
Page 8 states there will be limited brush removal on
steep rocky slopes of the WRP expansion area. There
appears to be some ambiguity about whether or not
vegetation clearing will take prior to developing the WRP.
There are no details provided about the time of year
when waste rock would initially be deposited, or when
vegetation clearing might take place prior to waste rock
deposition. . This component of the project poses a risk
of damaging or destroying active bird nests and inactive
raptor nests. . The last version of the Draft Wildlife
Management Plan for the Prairie Creek Mine (dated
February 23, 2011) does not include any measures for
pre-clearing or pre-disturbance surveys for active bird
nests or inactive raptor nests, or any restrictions on
timing of such activities to avoid the active nesting
season. Comments to the Proponent: . Protection of
nests is essential to ensuring reproductive success and
survival of both adult birds and their young. . Critical
breeding periods for NWT raptors can start as early as
the 1st week of April and last up until 3rd week of
September, depending on the species and location. .
Conducting activities involving vegetation clearing,
ground disturbance or demolition of buildings and other
structures during the nesting season increases the risk of
the disturbance or destruction of any type of occupied
bird nest. This would be contravening paragraph 51(1)(a)
and(b) of the Wildlife Act. . Activities involving vegetation
clearing, ground disturbance or demolition of buildings
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and other structures outside of the nesting season may
also disturb the birds themselves or a nest that is not
occupied. Prescribed birds for the purpose of paragraph
51(1)(c) and 52 of the Wildlife Act are birds of prey
(raptors) as set out in Schedule B of the Wildlife General
Regulations. However while a raptor nest may not be
intentionally destroyed, even if unoccupied, typically on a
case-by-case basis the destruction or removal of nests
may be authorized where required by General Wildlife
Permit. . While compliance to the Wildlife Act and its
regulations are required, the Canadian Wildlife Service of
Environment and Climate Change Canada is the primary
responsible management authority for migratory birds
protected under the Migratory Birds Convention Act,
1994 (https://www.canada.ca/en/environment-climatechange/services/migratory-birds-legalprotection/convention-act.html). . GNWT is responsible
for the management of non-migratory birds including
upland game birds like ptarmigan and grouse, and
raptors as indicated in the schedules of the Wildlife
General Regulations. . CZN should update the Wildlife
Management Plan for the mine to include timing
restrictions and/or pre-clearing or pre-disturbance
surveys for active bird nests and inactive raptor nests.
Recommendation The GNWT recommends that the
Board include permit condition(s) requiring the following:
1) If nesting areas are encountered during the course of
operations, the Permittee shall minimize all activity so as
to not disturb them. 2) The Permittee shall not clear any
vegetation or disturb any structures supporting an
occupied bird nest or an unoccupied raptor nest, unless
authorized by a permit obtained from the relevant
management authority. 3) The Permittee shall search
areas for evidence of occupied bird nests and/or
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unoccupied raptor nests prior to undertaking any
activities involving vegetation clearing, ground
disturbance, or demolition of buildings/structures. 4) The
Permittee shall not conduct any activity within the
setback distances specified for raptors nests within Table
2-5 of the Northern Land Use Guidelines 
Northwest Territories Seismic Operations.
Recommendations to the Proponent: 1) Conduct
vegetation clearing and any new ground disturbance
outside of the nesting season for birds in the project
area. 2) Information on critical breeding periods for
raptors in the NWT is available at:
https://www.enr.gov.nt.ca/sites/enr/files/raptor_species
_br eeding_periods.pdf 3) Follow the Government of
CanadaÃ¢Â€Â™s Guidelines to reduce risk to migratory
birds (available at
https://www.canada.ca/en/environment-climatechange/services/avoiding-harm-migratory-birds/reducerisk-migratory-birds.html) 4) Consult the Government of
CanadaÃ¢Â€Â™s General nesting periods of migratory
birds for current information on general nesting periods
of federally protected migratory birds that occur within
the NWT (https://www.canada.ca/en/environmentclimate-change/services/avoiding-harm-migratorybirds/general-nesting-periods.html) 5) If active nests are
encountered during project activities implement
protective buffer zones described in applicable the
regional land use plan, Table 2-5 of the Northern Land
Use Guidelines  Northwest Territories Seismic
Operations (http://www.lands.gov.nt.ca/en/northernland-use-guidelines), or the Government of
CanadaÃ¢Â€Â™s guidance on Establishing buffer zones
and setback distances for nests
(https://www.canada.ca/en/environment-climate-
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change/services/avoiding-harm-migratory-birds/reducerisk-migratory-birds.html#toc5). 6) If disturbance or
destruction of an occupied nest or eggs of a nonmigratory bird species (including raptors), or an
unoccupied raptor nest, cannot be avoided and all other
all mitigation options have been ruled out, Proponents
should contact the regional ENR office to determine
whether a permit to disturb or destroy the nest/eggs can
be obtained.
28

Wildlife abodes

Comment Comments to the Board: As described in the
Consolidated Project Description and the Preliminary
Screening Impacts and Mitigations Table, construction
and operation of the Waste Rock Pile and other new
mine infrastructure will involve: o Ground disturbance
which may pose a risk of disturbance or destruction of
grizzly bear dens. o Involves vegetation clearing or
ground disturbance during summer which may damage
or destroy trees or rock crevices that support summer
maternity roosts for bats. Comments to the Proponent:
Subject to sub-section 51(2) of the Wildlife Act, it is illegal
to break into, destroy or damage a den, beaver dam or
lodge, muskrat push-up or hibernaculum unless you have
an Aboriginal or treaty right, license or a permit to do so.
Subject to sub-section 5.3.(1) of the Wildlife General
Regulations, no person shall damage, destroy, disturb, or
otherwise adversely affect the summer abode of a bat
(also referred to as a summer maternity roost), unless
authorized by a licence or permit to do so. This
prohibition does not apply to a summer abode in a manmade structure on private property. In the summer, NWT
bats roost (rest) in tree hollows or crevices, under tree
bark, among the leaves of trees, in caves, in rock crevices,
and in buildings. Roosts in forested habitat typically occur
in large, dead or decaying trees. Roosts provide shelter,

July 31: We are OK re the recommendations to the Board.
Re recommendations to the proponent: 1) ENR was
contacted for known wildlife and wildlife abode locations in
2014, but will be contacted again for updated known
locations. CZN continues to conduct wildlife studies,
including den and raptor nest surveys in the area. No
evidence of these has been found in the immediate mine
area. 2) Should clearing/ground disturbance be planned in
the winter, pre-clearing bear den surveys will be completed
in the fall within 800 m of the waste rock pile or other areas
planned for clearing. This pre-clearing survey will be
conducted in the appropriate fall timing window to detect
bear dens prior to planned winter clearing activities.
However, we anticipate the clearing/disturbance activities
will be initiated outside of the bear den window. 3) Planned
project activities will be temporarily suspended within 800
m of a bear den (occupied or suspected) until the bear
naturally departs the denning site. 4) CZN will contact ENR
to discuss adaptive management options should project
activities need to proceed within the 800 m setback
distance to a den. Dens will be kept confidential with ENR
until after spring emergence. 5) As written the request is
impractical. Summer is when the main activities occur. We
have not observed any evidence of bats on the mine site.
We will inspect for nests and bats, and avoid clearing and
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protection from predators, and suitable temperature and
humidity conditions. A single roost may be used by many
reproducing females and their young. Many bats show
strong fidelity to roosts or to a group of roosts, returning
year after year to the same roost or to the same patches
of roosting habitat. Destruction or removal of a roost
may be authorized typically on a case-by-case basis
where required by a General Wildlife Permit which can
be obtained from ENR.
Recommendation Recommendations to the Board: The
GNWT recommends that the Board include permit
condition(s) requiring the following: Ã¢Â€Â¢ If dens or
maternity roosts are encountered during the course of
operations, the Permittee shall minimize all activity so as
to not disturb them. Ã¢Â€Â¢ The Permittee shall not
clear any vegetation or disturb any structures supporting
summer maternity roost of a bat species, unless
authorized by a General Wildlife Permit obtained from
ENR. Ã¢Â€Â¢ The Permittee shall not conduct any activity
within the setback distances specified for active mammal
dens within Table 2-5 of the Northern Land Use
Guidelines  Northwest Territories Seismic
Operations. Recommendations to the Proponent: 1) The
Proponent should contact ENR prior to start-up of project
activities to determine if there are any known dens,
push-ups, lodges, beaver dams or hibernacula, or bat
maternity roosts within the project area. 2) The
Proponent should conduct pre-activity surveys within
800m of the waste rock pile or any other areas
experiencing new vegetation clearing or ground
disturbance to identify active bear dens between
September 30 and March 30. Surveys should be
conducted in the fall shortly after the first snow fall to
detect freshly dug dens. 3) If an active bear den is

demolition to the extent possible if any are found. 6) OK 7
and 8) The WMMP updates will include setback distances
and timing restrictions for wildife abodes recommended in
the Northern Land Use guidelines and the draft Dehcho
Land Use Plan.
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detected, or suspected, implement and maintain an 800
m buffer zone until the bear emerges in spring. 4) If the
bear den and exclusion zone would result in the halt of
part or the entire program, the Proponent should contact
ENR to discuss alternative mitigation options. The
location of active bear dens should be kept confidential
between the developer and ENR until after emergence in
the spring. 5) The Proponent should avoid vegetation
clearing or demolition of buildings or other man-made
structures that may be used as summer maternity roosts
for bats between May 1 to September 30. 6) If bats are
suspected to be present in structures or buildings
associated with the project, the Proponent should
consult the NWT Guide for Managing Bats in Buildings
(https://www.enr.gov.nt.ca/sites/enr/files/resources/354
6-gnwt-enr-bats-guidebook_july15.pdf) 7) Further
guidance on different setback distances and timing
windows for wildlife abodes are provided in Table 2-5 of
the Northern Land Use Guidelines: Northwest Territories
Seismic Operations
(https://www.lands.gov.nt.ca/sites/lands/files/resources
/nlug_seismic_2015_english_-_16_sept_2015.pdf 8)
Proponents should also check whether there are setback
distances and timing restrictions for wildlife abodes
within the applicable regional land use plan for their
project area.
29

Wildlife
attractants and
waste
management

Comment Comments to the Proponent Subject to subsection 66(1) of the Wildlife Act no person shall store
food, waste, or other substances in a manner that may
attract big game and put people, domestic animals or
wildlife in danger. Subject to sub-section 65(1) of the
Wildlife Act, it is illegal to intentionally feed big game or
fur-bearers. Schedule A - Part 1 of the Wildlife General
Regulations sets out the wildlife that are prescribed as

July 31: An updated WMMP will provide details of exclusion
fences that have been installed to prevent wildlife access to
potential attractants such as the soda ash.
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big game, and Part 2 sets the wildlife that are prescribed
as fur-bearers. Section 5.3.3 "Waste Management and
Camp Infrastructure Organization" of the CZN Wildlife
Management Plan from 2011 mentions soda ash as an
attractant for Dall Sheep.
Recommendation CZN should include, in an updated
version of the WMMP, a description of measures that will
be taken to prevent Dall Sheep from accessing soda ash
stored on the site.
30

Species At Risk

Comment Comments to the Board: Section 76 and 77 of July 31: OK
the Species at Risk (NWT) Act requires the Minister of
Environment and Natural Resources to make a
submission to the body responsible for assessing the
potential impacts of a proposed development, or for
considering a land use Permit or water Licence
application, respecting the potential impacts of the
proposed development, Permit or Licence application on
a NWT-listed or pre-listed species or its habitat. NWTlisted species are those that are on the NWT List of
Species at Risk. Pre-listed species are those that have
been assessed by the NWT Species at Risk Committee
(SARC) but have not yet been added to the NWT List of
Species at Risk. The project area overlaps with the ranges
of the following NWT-listed and/or pre-listed species;
information on these species is available at
https://www.nwtspeciesatrisk.ca/SpeciesAtRisk o
Northern Mountain Caribou - Special Concern in the NWT
o Little Brown Myotis (bat) - Special Concern in the NWT
o Northern Myotis (bat) - Special Concern in the NWT
Potential impacts to the species at risk listed above from
the project include sensory disturbance, attraction to
operations, disturbance or destruction of habitat, risk of
injury, risk of mortality, risk of contact with or ingestion
of toxic substances, reduced habitat quality, and
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disruption or barriers to movements or migration. ENR is
satisfied that, with the application of the
recommendations contained within GNWT's submission,
potential impacts to the species at risk listed above can
be avoided or minimized. ENR acknowledges that a
Wildlife Management Plan for the mine was drafted in
2011 that addresses several of these potential impacts
and describes some mitigation strategies for protecting
wildlife impacted by this project. ENR notes that Little
Brown Myotis and Northern Myotis were not assessed or
listed at the time the Wildlife Management Plan was last
updated.
Recommendation The GNWT recommends that CZN
update their Wildlife Management Plan to reflect
recently assessed/listed species at risk that may overlap
with the project area, and details on pre-vegetation
clearing or pre-disturbance surveys that will take place to
determine the potential presence of summer maternity
roosts of Little Brown Myotis and Northern Myotis, and
mitigation measures that will be followed in the event
that they are detected.
31

Water Licence
Application

Comment The application states that 5 m3/hole of water
will be sourced from local creeks for drilling. It is not clear
how this would translate into a daily use or a per source
use.
Recommendation The GNWT recommends that CZN
clarify the amount of water related to drilling on a daily
and per source basis.

July 31: The 5 m3 quantity is the estimate required per hole.
Holes can take several weeks to drill. The source depends
on the proximity of creeks to the drill site, and a portion of
the flow is used.

32

Water
Management
Plan

Comment A key component of CZN's new mine plan is
their proposal to separate "contact" from "non-contact'
water in the underground workings and to recycle the
"contact" water through Cell A into the mill process while
"non-contact" water will be diverted to Cell B and

July 31: For the first 2 points, see the provided letter from
Robertson Geoconsultants (RGC). A considerable amount of
work has been undertaken to estimate the magnitude of
groundwater flows underground. Our predictions show that
the conservative high flows can be comfortably
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33

Water
Management
Plan, Section
4.5.1

discharged into Prairie Creek. Several assumptions are
included within the application that are vital to the
success of this proposal. For instance, CZN has proposed
to install interceptor wells and are anticipating a fairly
high interception rate. It is not clear if this process has
been successfully carried out at other mining operations.
As well, the accuracy of the water balance has
implications on the success of this process and this is tied
largely to predictions of inflows currently anticipated at
50 L/sec with a conservative high flow of 65 L/sec. Should
these volumes be underestimated, there may be a water
management issue that could compromise the viability of
this strategy. Substantial monitoring and modelling
updates will be required during the initial years of
dewatering to confirm the accuracy of these predictions.
Recommendation The GNWT recommends that CZN
provide examples of other operations that have similar
high groundwater interception rates. The GNWT
recommends that CZN outline their anticipated
monitoring and modelling updates during construction
and operations to confirm the accuracy of groundwater
inflows and contact water interception rates. The GNWT
recommends that CZN outline contingencies for water
management and/or mine planning should groundwater
inflows be greater and/or interception rates be lower
than anticipated.

accomodated assuming the driest winter on record (198384). Regional flow stations indicate that winters tend to now
have higher flows. Consequently, in the unlikely event of
groundwater flows higher than the conservative predictions,
the receiving environment will be able adsorb increased
discharge. We know the water-bearing vein is laterally and
vertically well connected from well water-level responses
during decline dewatering. With the decline dewatered, we
did not observe significant mine water flow elsewhere
underground. This clearly indicates that water level
reduction in the vein effectively drains all areas above the
water level. In any event, less non-contact water and more
contact water will simply mean more water treatment being
required for discharge.

Comment There is a discussion on the establishment of a
TSS-turbidity curve to enable the use of turbidity as a
field surrogate for TSS in relation to real-time response
mechanisms. The timing and details of the establishment
and implementation of this curve have not been
specified.
Recommendation The GNWT recommends that CZN

July 31: When the diversions for the WRP and western side
of the WSP are constructed, the diverted water will be
monitored for sediment. We plan to use the CCME turbidity
guideline initially until a TSS-Turbidity curve is developed
from multiple samples. Thereafter, turbidity will be used as
a surrogate for TSS.
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provide additional information on the establishment and
implementation of the TSS-turbidity curve.
34

Water
Management
Plan, Table 5-9

Comment Table 5-9 references an effluent quality criteria
or EQC at the initial dilution zone (IDZ) in Prairie Creek.
The GNWT believes that concentrations within the
dilution zone should not be considered EQC, which are
usually related to end-of-pipe, but rather a SSWQO or a
location for an action level related to a response
framework. The GNWT spoke to CZN about this on a call
on June 18th, 2021 and CZN indicated that they believe
the reference to EQC was related to the proposal for
variable load discharge which was not currently being
discussed as part of this process. As well, CZN indicated
that this location may now be better suited for an action
level to monitor concentrations in Prairie Creek.
Recommendation The GNWT recommends that CZN
clarify their proposal for the sampling point in the IDZ in
Prairie Creek and how it may be related to response
planning during discharge.

July 31: As noted in the comment, on a call on June 18th,
2021 CZN indicated that they believe the reference to EQC
was related to the proposal for variable load discharge,
which is not currently being discussed as part of this
process. As well, CZN indicated that this location may now
be better suited for an action level to monitor
concentrations in Prairie Creek. Those comments stand.

35

Water
Management
Plan

Comment The GNWT notes that CZN have proposed EQC
of 0. 3 mg/L dissolved zinc and 0.057 mg/L dissolved lead.
It should also be noted that effluent quality criteria for
total metals exist under the Metal and Diamond Mining
Effluent Regulations (MDMER) and that criteria within a
water licence issued under the Waters Act must not
exceed any applicable federal legislation.
Recommendation The GNWT recommends that CZN
outline how their proposed EQC will ensure compliance
with other legislation such as MDMER.

July 31: We are aware of the MDMER requirements. It is our
expectation that there will be little difference between total
and dissolved metal concentrations in discharge because
the largest effluent stream by far is non-contact water
which should have little sediment when pumped from
underground, and even less after residence in the WSP. Mill
Ditch water is also clear. Therefore, we do not anticipate
difficulty in meeting MDMER total metal limits.

36

Tailings
Management

Comment It was noted that a contingency option is that
tailings may be stored in the Water Storage Pond (WSP).
The GNWT discussed this with CZN during a phone call on
June 18, 2021 where CZN clarified that this may occur

July 31: We note that tailings placement in Cell A was
reviewed previously and is provided for in MV2020L2-0003.
As noted on the June 18 call, the tailings would be placed in
Cell A below the minimum water level i.e. they would not
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during operations and that there would be no impact to
the storage capacity of Cell A and that it would only
reduce the residency time of water in the cell. The GNWT
is still unclear as to whether there may be any impacts
with storage capacity in the cell if tailings were to be
placed in there (i.e. are there instances in the water
balance for Cell A storage where the reduced water
stored in Cell A as a result of the tailings displacement
would exceed the amount of water required for mill
processes and if so, how would this be managed?) It is
noted that up to 50,000 tonnes of tailings can be stored
in the WSP as a contingency. It is not clear from review of
the Water Management Plan (WMP) the impact tailings
storage will have on the water storage capacity in each
cell of the WSP, and if sufficient water storage
contingency is available in the water balance. Based on
the June 25th question and answer call with the
Developer it is understood that the tailings will only
occupy the space below the minimum water level in the
WSP and thus will not impact the available 'live' water
storage capacity. The volume analysis completed for the
storage of tailings in the WSP should be provided to
verify this. It also remains uncertain which cell the tailings
will be stored in. If tailings are to be stored in Cell B, it is
not clear if this would necessitate continuous treatment
of Cell B water for discharge.
Recommendation The GNWT recommends that CZN
outline if the placement of tailings in the WSP would
have any impact on the water storage capacity and water
balance, specifically if the reduction in capacity may
result in the retention time exceeding the water required
in the mill at any part of the year and if so, how would
this excess contact water being managed? The GNWT
recommends that CZN provide the following information

interfere with live storage. If we assume an SG of 2, 50Kt
will occupy 25Km3. This reduces Call A total storage from
264Km3 to 239Km3. Not a big difference. A mill effluent
flow of 3494 m3/d would still have 68 days residence time.
Re excess contact water, the mill would require 'make-up'
water on a daily basis due to losses to DMS, tails and
concentrates, so the temporary change to Cell A water
balance with tailings deposition would be easily
accomodated by more water being drawn out of Cell A. 1.
25Km3 2. Cell A 3. None
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or reference to where it may be found in the available
documentation: 1. Analysis of the anticipated storage
volume the tailings would occupy in the WSP. 2. Confirm
which cell in the WSP cell the tailings would be stored. 3.
Discuss the potential implications the storage of tailings
within the WMP will have on water treatment
requirements.
37

Water
Management for
Cell A and B of
the Water
Storage Pond

Comment A key component in CZN's capacity to maintain
effluent quality at or below the 65 L/s inflow scenario is
their proposal to separate "contact" from "non-contact'
water in the underground workings and to recycle the
"contact" through Cell A into the mill process while "noncontact" water will be diverted to Cell B for treatment
and discharge. While CZN has provided a high level
summary of the treatment that will be applied to water
in Cell B, it is unclear whether the treatment approach is
sufficient to accommodate water from Cell A. Specifically,
the GNWT is concerned with the treatment system's
capacity to handle greater volumes of non-contact water
as a contingency, and additional volumes of contact
water from Cell A with chemistry differing from noncontact water in Cell B if necessary. CZN notes
"Treatment approaches will be further evaluated during
an update to the Feasibility Study"; additional detail is
required at this stage of the regulatory process to provide
confidence CZN will be able to produce a combined
effluent that meets EQCs in the exfiltration trench, and
WQOs at the edge of the IDZ.
Recommendation The GNWT recommends CZN detail
the efficacy of the proposed water treatment approach
to handle a combined contact and non contact water
effluent including specific details regarding the effective
treatment of higher volumes of water (i.e. lower
residency time in the system) and higher concentrations

July 31: There are some incorrect statements in the
comment: "A key component in CZN's capacity to maintain
effluent quality at or below the 65 L/s inflow scenario is
their proposal to separate "contact" from "non-contact'
water in the underground workings". The 65 L/s max inflow
has nothing to do with non-contact water and contact water
separation. More contact water mean less non-contact
water. "it is unclear whether the treatment approach is
sufficient to accommodate water from Cell A". The
treatment is not intended for Cell A water, it is intended for
non-contact and contact water. If there is excess contact
water preventing Cell A from being in balance, it will be
directed to Cell B. This contact water could be contact water
from underground, or seepage from the WRP, whichever is
the least contaminated stream. The lime treatment
approach developed and reviewed during the previous
proceeding (see Appendix J of the Water Quality
Management Report (link provided in the EQC Report)) was
based on treating contact mine water, which does not
require that the contact water has had 'residence' time. Our
reference to evaluating other treatment approaches relates
to seeking a better way to treat non-contact water i.e. using
less chemicals and power and producing less sludge. For
now, regulators can rely on the traditional lime treatment
previously proposed.
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in that effluent of parameters associated with the
underground contact water (e.g. elevated zinc).
38

Water Balance

Comment CZN notes that the water quality predictions
for the receiving environment uses two "receiving water
cases: average monthly flows in Prairie Creek (based on
the 1976-1990 record), and the lowest winter flow on
record for Prairie Creek (1983-1984)." The details of
these scenarios are outlined in Table 2-6 of the EQC
report. The low creek flow scenario is of particular
concern as there will be less flow in Prairie Creek
available to effluent. While the GNWT appreciates winter
flows between 1974 and 1990 yield a lower value than
the amalgamated dataset, we note that further evidence
is required to demonstrate these reflect low flow
conditions in the future, particularly in consideration of
climate change which may both increase the intensity of
storms but also increase the frequency and intensity of
periods with lower precipitation.
Recommendation The GNWT recommends CZN outline
how the predicted low flow scenario used to generate
receiving environment predictions and derive the creek
to effluent ratio accounts for climate change. The GNWT
recommends CZN provide a comparison of the low flow
creek scenario to modeled 7Q10 and 7Q20 flows to
provide additional confidence CZN will be able to meet
WQOs at the edge of the IDZ under a range of low flow
conditions.

July 31: See the letter provided by Tetra Tech regarding
climate change considerations. There is no point in
modelling 7Q10 and 7Q20 flows. The presumption is that
effluent would be discharged at a constant rate. That's not
the case effluent flow would be matched to creek flow via a
flow ratio. Modelling of low flows over months is required
to assess the project's ability to release effluent given the
available stroage. That is what we did.

39

Effluent Quality
Criteria Report
Appendix F.
P167/244 Figure
5

Comment CZN has proposed an envelope curve method
for "real-time conservative estimation of open channel
flows, based on real-time water levels from the new
Prairie Creek gauging station, WSC 10EC003". This
proposed approach is acceptable, but the Envelope
Rating Curve does not appear to have been verified

July 31: The envelope curve recommended for estimation of
real-time open channel flows in Prairie Creek does not have
any data below about 3 m3/s because, to date, all WSC flow
measurements for smaller discharges have been under iceinfluenced backwater conditions when flows cannot be
estimated with a rating curve approach. Flow estimation for
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40

Method of
Effluent
Discharge

below about 3 m3/s. Flows below 3 m3/s represents a
critical period, namely late October and November,
where the minimum creek to effluent dilution ratio is
likely to be required. It is also noted that the Envelope
Rating Curve leaves a smaller buffer between the curve
and measured data at low flows than it does at high
flows. It is not clear how this uncertainty and diminished
margin of error will be accounted for in the estimation of
low flows. This lowers the confidence that CZN will be
able to maintain discharges in the low flow months that
are compliant with the WQO at the edge of the IDZ (i.e.
meeting the proposed creek to effluent ratio). It is also
noted that it is not clear how flows will be estimated for
ice covered flows.
Recommendation The GNWT recommends that CZN
outline how they plan to approach periods where flow is
lower than 3 m3/s (the critical low flow period when
effluent will be a proportionally larger contribution to
overall flow in Prairie Creek) to ensure real time flow
measurements are sufficiently accurate to discharge
effluent at or near the proposed creek to effluent dilution
ratio. The GNWT further recommends that CZN confirm
the approach that will be employed to estimate flows
under ice.

ice-cover conditions will be estimated based on the
recession curve approach described in the original flow
estimation protocol dated January 24, 2013, attached as
Appendix B to the April 22, 2021, protocol update.

Comment CZN notes that "An exfiltration trench
consisting of two perforated pipes in a pervious-backfill
trench beneath the stream bed remains the preferred
approach for effluent discharge". While this approach has
advantages to a traditional diffuser, particularly in Prairie
Creek with highly variable flows, additional investigation
may be required to evaluate the effects of the exfiltration
trench on aquatic habitat. Specifically, CZN has neglected
to discuss the buoyancy of effluent in the EQC report,
and are simply relying on a discussion of physical mixing.

July 31: Northwest Hydraulics performed the mixing analysis
during the previous proceeding. They did not consider
buoyancy effects due to the small difference in density
between effluent and creek water. Another important
consideration was the effective mixing due to use of the
exfiltration trench, and the turbulence of creek flow also
promoting mixing. We note that, with the new water
management plan consisting of mainly non-contact mine
water (groundwater) discharge after storage in Cell B and
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Recommendation The GNWT recommends CZN provide a excluding mill water, the density differential will be even
discussion of effluent buoyancy and clarify whether
less.
mixing assumptions in the IDZ may need to be reevaluated when buoyancy is considered.
41

Guidelines for
Effluent Mixing
Zones.

Comment CZN has opted to maintain the same
exfiltration trench design as presented in the previous
water licence application including its influence on the
size of the IDZ. Appendix E of the EQC Report indicates
that "At a minimum, a safe migratory channel of (35% of
the total wetted width, or 4.3 m) will be maintained
during low Prairie Creek flows." This minimum width was
deemed acceptable during the previous permitting
process as the "MVLWB [did] not provide any guidance
on defining IDZs" at that time. In the intervening years,
MVLWB and the GNWT have developed guidance for the
size and shape of IDZs (guidance released in 2017) in the
NWT suggesting that the IDZ should not occupy more
than 25% of the width of the watercourse. It is not clear
how this updated guidance has been considered in the
current application.
Recommendation The GNWT recommends CZN clarify
how the 2017 MVLWB/GNWT guidance for the size and
shape of IDZs has been considered in the current
application. The GNWT recommends that CZN's
adherence to this updated standard be included as a
topic for discussion during the technical sessions. The
GNWT specifically requests a discussion as to whether
the water management needs for the project can be met
and adequate mixing be achieved (i.e. meeting WQOs
within 100 m) with narrower exfiltration trenches.

July 31: The Board ruled on the IDZ in 2013. Our application
proposes to discharge less effluent load. We are not seeking
or intending to re-visit the Board's previous decision. It is
true that the mixing zone guidelines were issued after 2013.
Those guidelines propose that the mixing zone not occupy
more than 25% of the creek width. However, this guideline
is indicated as a 'starting point', subject to the supply of
information to justify a different mixing zone. The
information requested in the guideline was submitted
duting the previous proceeding, and we assume was the
basis for the Board's decision. An important consideration in
that decision was the proposal to install an exfiltration
trench that promotes rapid mixing of effluent with creek
water, while still maintaining a signiicant portion of the
creek in all seasons that does not flow over the trench.

42

Flows

Comment Table 2-4 of the EQC Report provides a
summary of mean and minimum flows along Prairie
Creek determined by prorating flows from the Water

July 31: IDZ flows are based on pro-rating the WSC station
flows. The increment for Harrison Creek is 2% of the total.
Harrison Creek does contribute to flow at the IDZ, via
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43

Effluent Quality
Criteria Report

Survey of Canada station based on catchment area. It is
unclear if the flows used throughout the EQC report,
particularly for the IDZ (i.e. Prairie Creek below Harrison)
have been prorated from the WSC station. While
prorating is an effective tool to estimate water quantity
from remote location, Prairie Creek below Harrison is
relatively close to the new WSC station; maps on the
WSC website indicate the station is between 1.2 km and
1.8 km upstream. Given our concern with flows in Prairie
Creek primarily focuses on the low flow scenario,
prorating adds an unnecessary layer of complexity to
estimating flows in the IDZ and removes a potential layer
of conservativism in the estimates.
Recommendation The GNWT recommends that CZN
clarify whether flows used to derive the low flow
scenario in Prairie Creek have been prorated from the
WSC station. If flows are prorated, the GNWT
recommends CZN clarify the uncertainty surrounding the
prorated estimate of flow in the IDZ.

surface flow and flow through the Harrison Creek alluvium.
It would not be correct to exclude this flow. The pro-rated
volume may be subject to variation, but a fraction of 2%
would render that variation insignificant in terms of the
total flow, and well within the contingency that will be
applied for the real-time measurement of flows in Prairie
Creek.

Comment In order to meet both the EQCs in the
exfiltration trench as well as the WQOs at the edge of the
IDZ, CZN will need to accurately measure flow upstream
of the project in Prairie Creek as well as the volume of
effluent being discharged from the site. Multiple water
chemistry measurements will also need to be
coordinated from Cell B, the Mill Ditch, outflows from the
water treatment system and Cell A in addition to
confirmatory samples in the catchment pond prior to
discharge. It is noted that upstream water quality
samples from the catchment pond are necessary both to
adaptively manage the blended effluent and given
storage capacity within the catchment pond, the final
point of control, "is limited as the pond is shallow (~1 m
deep)"; storage may not provide sufficient time to

July 31: 1) Actually, we believe there is a greater risk of the
propagation of conservatism than the propagation of errors.
In the first instance, the flow measurement protocol for
Prairie Creek will have built-in conservatism in order to not
assume more flow than is occurring. Similarly, flow meters
would be calibrated and flow rates assumed accounting for
error margins. Re effluent quality, the largest component
will be Cell B water, The quality of this water will likely not
vary signficantly over a short space of time (days) due to
residence time, and will be predictable based on an
accumulation of prior sampling results. The maximum
concentration of the range will be assumed. Water
treatment effluent will also be closely monitored and have
an assumed maximum concentration. Mill Ditch water
quality will be similar to Harrison Creek i.e. not a significant
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correct noncompliant water chemistry. Each of these
measurements has an associated margin of error which
propagate as each measurement is brought together to
determine the volume and concentration of effluent
discharged to a set flow in Prairie Creek, reducing
confidence in CZN's capacity to consistently meet EQCs in
the exfiltration trench and WQOs at the edge of the IDZ.
This propagation of errors throughout the proposed
effluent management approach is not addressed in the
application. The GNWT highlights this concern given
small buffer CZN has allowed themselves with respect to
the proposed creek to effluent ratio in the critical low
flow month (November) under the fixed EQC and flow
ratio scenario.
Recommendation 1)The GNWT recommends that CZN
discuss an approach to manage the error rate propagated
throughout the multiple measurements required to meet
the EQCs in the exfiltration trench and the WQOs at the
edge of the IDZ. 2)The GNWT recommends that CZN
clarify the error rate associated with all flow and
chemistry measurements that will be used to meet EQCs
and WQOs for the project. 3)Finally, given the
uncertainty / propagated error of all the inputs needed to
maintain complaint discharges to Prairie Creek, the
GNWT requests a discussion regarding whether a
secondary water storage pond may be necessary to
provide confirmatory water quality analysis and settling
prior to discharge via the exfiltration trench.

44

Water Quality

source of contaminants. There will be no other significant
effluent sources. Further, it is unlikely that effluent would
be discharged exactly at EQC concentrations and at the flow
ratio as this would risk non-compliance. WQO's will be met
by the assumption of suitable EQC and a creek to effluent
flow ratio. The predictions made are to meet proposed max
avg concentration EQC. We note that these are intended to
avoid long-term chronic effects at the edge of the IDZ. The
AEMP provides triggers to ensure WQO's are met.
Therefore, considerable conservatism and protection is built
into the proposed EQC, and we do not agree that there is a
"small buffer CZN has allowed themselves with respect to
the proposed creek to effluent ratio in the critical low flow
month (November) under the fixed EQC and flow ratio
scenario". In terms of significant effects, the buffer is large.
2) See our response to 1) above. Compliance will likely be
related to dissolved zinc concentrations only, possibly total
arsenic also. Determiation of dissolved zinc concentrations
will not be confounded by issues of sediment affecting total
concentrations. 3) Firstly, as noted above, the premise to
this request (propagation of error) is unfounded. Second,
the Catchment Pond will not be relied upon to blend
effluent streams because it will be frozen in winter, and
because we want to know what the effluent quality is at the
point of entry to the exfiltration trench. Fig 2-4 in the CPD
shows inlet works for the exfitration trench. These works
provide a basin for the blending of effluent and sampling of
the blend. The works also include a pump-back system in
the event effluent or Catchment Pond water quality is
unacceptable. The water would be pumped to the WSP. A
2nd WSP, or any pond for that matter, is not needed for
final effluent sampling.

Comment CZN provides a summary of the 65th percentile July 31: We will review downstream predicted water quality
of seasonally specific water quality parameters in Prairie using different percentiles of upstream water quality
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Creek upstream of the project. An accurate and
conservative understanding of water quality in Prairie
Creek is essential to provide confidence that the
predicted dilution (i.e. effluent to creek ratio) will result
in the expected water chemistry downstream of the
project at the edge of the IDZ. It appears that CZN has
continued to rely on the 65th percentiles of key water
quality parameters upstream in Prairie Creek to derive
the dilution achieved within the IDZ and the resulting
water chemistry at its edge, in line with the Board's 2013
Reasons for Decision. While CZN's approach is in line with
the Board's guidance, the GNWT is concerned that the
approach suggests the diluting influences of Prairie Creek
will be decreased from the model predictions 35% of the
time. A more conservative estimate of upstream water
quality (e.g. 95th percentile) may be more suitable to
derive downstream estimates of water quality within and
at the edge of the IDZ and set a minimum creek to
effluent ratio during the initial operational period while
the feasibility of CZN's preferred effluent management
approach is being validated.
Recommendation The GNWT recommends CZN update
the downstream predicted water quality using the 95th
percentile of upstream water quality (seasonally specific)
to derive a more conservative estimate of the minimum
creek to effluent ratio. This information should be
presented for discussion during the technical sessions.
While the GNWT appreciates the 65th percentile of
upstream water quality is in line with the 2013 Board's
direction, it is suggested that a more conservative
estimate of upstream water quality and resulting creek to
effluent ratio may be more appropriate for the initial
years of the project while the feasibility of CZN's
preferred effluent management approach is validated.

(seasonally specific), We will present this review by Aug 20.
We note, however, that the review is independent of the
subject of "consistently intercepting non-contact mine
water" because any non-interception can be corrected by
water treatment..
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This added layer of conservativism may be particularly
important in the early years of the project given the
water management strategy's purported reliance on
consistently intercepting non-contact mine water.
45

EQC Report

Comment Compliance with both the proposed EQCs in
July 31: We will produce this and distribute it by Aug 20.
the exfiltration trench and the WQOs at the edge of the
mixing zone rely on balancing untreated water quality
and water quantity within Cell B and the Mill Ditch as
well as treatment of Cell B water. CZN may also need to
account for movement of water in Cell A to Cell B and
subsequent treatment should on site conditions deviate
from the predicted water balance and the mine contact
water require discharge. CZN provides predicted effluent
chemistry based on two defined groundwater inflow
scenarios with a fixed contribution to the overall effluent
from the Mill Ditch and no contribution to the overall
effluent blend from Cell A. No adaptive management
plan or decision making guidance is provided to clarify for
reviewers how CZN will manage water chemistry and
water quantity from the varied sources should on site
conditions invariably diverge from the predicted water
quality and quantity contributing to the overall effluent.
Recommendation The GNWT recommends CZN provide a
decision making tree / adaptive management plan for
discussion during the technical sessions to clarify the
thresholds and triggers that will prompt diversion of
water from Cell B to the treatment system, diversion of
water from Cell A to Cell B, recycling of water from the
catchment pond to Cell B and other scenarios requiring
adaptive management that may influence the effluent
leaving the site. 2)The GNWT specifically requests that
CZN include considerations in the requested decision
making tree / adaptive management plan for both water
quality and water quantity in all streams contributing to
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the blended effluent that will be discharged to Prairie
Creek.
46

Model Scenarios Comment CZN has suggested that the segregation of
mine water will significantly reduce nitrite in the effluent
that will be discharged to Prairie Creek as "as non-contact
water should not contain blasting residues". CZN further
indicates "The proposed [nitrite EQC] will still provide
some ability to discharge treated Cell A water which may
contain some blasting residues." It is unclear however
what the potential loadings are from the site as nitrite is
not included in the predictions of the blended effluent. At
minimum, CZN's stated contingency for discharges from
Cell A to Cell B are expected to contain nitrite, but no
model scenario for this contingency is presented. It is
also unclear as to the potential contributions to the
blended effluent as no nitrite concentrations are
presented in Summary of Water Chemistry of
Groundwater Inflows (DS-7) and Mine Water (3-7).
Further, it is unclear as to the realistic loadings that may
be expected at the mill ditch as it may contain some
nitrite loadings from the site through general runoff.
While these loadings are not included in the EQC report,
nitrite concentrations are set in the effluent model excel
tables. However, two separate values for the nitrite EQC
are used in the calculations. A nitrite EQC of 0.4 mg/L is
used in "Effluent Model_83-84 Winter, bypass seepage,
effluent set at EQC except As and Zn cleaned" while an
EQC of 0.2 mg/L is used in "Effluent Model_83-84 Winter,
bypass seepage, effluent set at EQC including As and Zn,
increased effluent cleaned".
Recommendation The GNWT recommends CZN
incorporate realistic nitrite loadings in model scenarios to
provide confidence to reviewers that the expected
concentrations can be effectively managed and

July 31: To correct misunderstandings, it is not the intention
to discharge water from Cell A routinely. Contact water will
be routed to Cell B IF Cell A is in positive balance, not from
Cell A to Cell B. Non-contact water (groundwater) and Mill
Ditch water (Harrison Creek leakage) will not have
significant nitrite concentrations. WRP seepage is also
unlikely to have significant nitrite concentrations diue to the
use of emulsion explosives and dilution from precipitation.
In any event, the volume would be very small compared to
non-contact water. This is the reason that nitrite loadings
were not modelled (as they were previously for contact
mine water). There is no credible basis to assume a
significant loading. We instead focussed on determining
what nitrite EQC would allow a lower and reasonable creek
to effluent flow ratio. We determined this to be 0.2 mg/L
(max avg), which still allows for the discharge of some nitrite
loading (potentially in limited, opportunistic Cell A treated
discharge to Prairie Creek as a contingency). We do not
expect nitrite concentrations in effluent to be close to 0.2
mg/L. If necessary, treatment of Cell A water (for discharge)
would be to reduce metals concentrations only. Treatment
would occur in an appropriate season (spring and summer
high water), and discharge rates would be such that all
parameters are within EQC. We did not propose previously,
and still do not expect to need, to preform treatment for
nitrogen species. The only model that is relevant to final
proposed EQC is "Effluent Model_83-84 Winter, bypass
seepage, effluent set at EQC including As and Zn, increased
effluent cleaned". We set the final effluent nitrite
concentration at 0.2 mg/L to model IDZ concentrations and
ensure the WQO can be met.
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discharged at or below the proposed nitrite EQC. The
GNWT recommends that CZN provide more clarity on the
proposed treatment system to increase reviewer
confidence that it can effectively treat both elevated
metals and nitrite to meet the proposed EQCs should
treatment of Cell A water be required. Finally, GNWT
recommends CZN review all source Water Quality inputs
in the models presented within the application and
ensure the associated creek to effluent ratios are correct.
47

EQC Report

Comment CZN has proposed EQCs as single numbers. It is July 31: Max avg concentrations.
unclear if the proposed EQCs are as max grab samples,
average monthly concentrations or both.
Recommendation The GNWT recommends CZN clarify if
the proposed EQCs are intended as max grab
concentrations, average monthly concentrations or both.

48

EQC Report

Comment CZN indicates that a "draft Aquatic Effects
Monitoring Plan (AEMP) design document has been
provided with [the] application and comments on the
Bull Trout monitoring program are included". Specifically,
CZN has proposed excluding bull trout monitoring from
the licence suggesting that the potential for effluent
discharged to Prairie Creek to interrupt fish passage is
reduced as a result of improved effluent quality in the
updated project. While the effluent quality is improved
as a result of intercepting mine contact water
underground, the predicted blended effluent chemistry
may still have the potential to interrupt fish passage. CZN
provided Lowest Observable Effect Concentrations
(LOECs) for several key parameters of concern that have
resulted in fish avoidance in Appendix E, the 2011
memorandum regarding IDZ characteristics. The GNWT
raises the following concerns following review of those
LOECs and the predicted effluent and receiving

July 31: CZN has been unable to find any peer reviewed
scientific litererature indicating that salmonids have any
olfactory sensitivity to arsenic resuling in avoidance
behavoir. Given the limited loadings of metals to Prairie
Creek, CZN feels that the potential for mine discharges to
affect bull trout migration is negligible.
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environment water quality: 1) While the literature LOECs
range in concentrations, some concentrations reported
to cause fish avoidance are lower than the predicted
effluent chemistry provided in Tables 9-2 through 9-5
suggesting there is the potential to interrupt fish passage
in the immediate vicinity of the exfiltration trench. 2) The
lowest literature LOECs also exceed concentrations for
some parameters of concern at the edge of the IDZ as
outlined in tables 9-6 through 9-9 suggesting there is the
potential for interruption of fish passage along the
entirety of the IDZ. 3) Arsenic is now one of the primary
parameters of concern in the effluent (i.e. in non contact
water in Cell B) but concentrations that may result in fish
avoidance are not discussed in the EQC report or in the
appendices. In summary, the potential to impede fish
passage in the IDZ may still exist; it may therefore be
premature to remove the licence requirement to monitor
Bull Trout movement.
Recommendation The GNWT recommends CZN update
the literature review summarizing sublethal behavioural
effects for all parameters of concern in the blended
effluent (including arsenic) and provide a discussion
regarding the potential for the blended effluent to
interrupt fish passage during the technical sessions. The
literature review should focus on avoidance responses
for relevant species including Bull Trout (or surrogates for
bull trout). This updated review should be presented
during the technical sessions to further justify whether
Bull Trout monitoring may no longer be necessary for the
project.
49

EQC and effluent Comment It is indicated that action levels based on EQC
discharge
are only applied to effluent discharge from the
Catchment Pond and to water in downstream Prairie
Creek. Exceedance of action levels at these monitoring

July 31: The comment makes it sound as though effluent
will be 'allowed' to discharge and we hope it will meet EQC.
This is far from reality. The only effluent stream that will not
be controlled is Mill Ditch water. This water has a low
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50

locations would initiate water treatment or flow
adjustments to bring concentrations below EQC and/or
maintain achievement of SSWQOs in Prairie Creek. It is
not clear if this approach means discharge of non-EQC
compliant water from the Catchment Pond can occur
before treatment/flow adjustments can be made. A
discharge of non-EQC compliant water is not considered
an acceptable situation. Based on the June 25th question
and answer call with the Developer, it was indicated that
water discharging from the Catchment Pond will be
always controlled, and that upstream monitoring of the
various effluent sources would allow water quality to be
addressed before exceedance of EQC occurs. However, it
remains unclear if effluent will be controlled such that no
discharge will occur until it is confirmed EQC are met.
Recommendation The GNWT recommends that CZN
confirm if water will be monitored to demonstrate that
the EQCs are achieved prior to discharge to Prairie Creek.

contaminant load and the flow rate is correlated with
Harrison Creek. Discharge from Cell B, and/or the WTP, will
always be controlled. We will know the rate and the quality
and we will calculate the combined effluent flow and quality
to ensure EQC are met. This will be verified by SNP
monitoring (see our response to GNWT 43) . If the reviewer
is suggesting results of final effluent testing must be
awaited before discharge, that's not practical.

Mill Ditch Flows Comment CZN notes "The floodplain alluvium upon
which the site is built is very different from the bedrock. .
The alluvium is in excess of 23 m deep in places, and
consists of coarse sands and gravels with clay lenses. In
the Mill area, the gravels are approximately 16 m thick
overlying bedrock". This suggests that the entire site is
built on a flood plain and that the coarse material
underlying site infrastructure is likely to have relatively
high hydraulic conductivity (resulting from coarse
materials). As a result of this relatively high hydraulic
conductivity at surface, it is expected that flows in the
Mill Ditch should vary with precipitation. Tables 9-2
through 9-5 of the EQC Report provide the effluent flow
rate and water quality for each of four prediction
scenarios. Understandably, the discharged mine water
volumes vary between the mean and low creek flow

July 31: 1) We did not vary Mill Ditch flows because we
don't have data to base variations on, the flows are a
relatively small component of the effluent discharge, and
most importantly, for low flow predictions it was
conservative not to since the flows provide an additional
load in the effluent, albeit small. Reduction of the ditch
flows in the model would make it easier to meet WQO. 2)
The reviewer correctly notes that Mill Ditch flow are linked
to runoff, as the flow rates correlate with those in Harrison
Creek. However, were not sure the reviewer understands
the consequence of higher or lower ditch flows. If ditch
flows are higher, we can logically expect that Harrison and
Prairie Creek flows will also be higher, therefore a greater
volume of effluent can be discharged for a given creek to
effluent flow ratio. In that respect, higher ditch flows do not
impede effluent discharge. They do, however, serve to
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scenarios during the open water season, presumably as a
result of varying precipitation (rainfall and melting snow)
generating the corresponding creek flows. The Mill Ditch
volumes are confusingly consistent across all four
scenarios suggesting the water in the ditch is exclusively
generated through base flow surficial groundwater and
not in response to varying precipitation. The GNWT is
concerned this consistent Mill Ditch input into the
predicted effluent quality reflects uncertainty in the
contributions of the mill ditch under varying precipitation
conditions. An accurate understanding of the relative
contribution of each component to the ultimate blended
effluent that will be discharged to Prairie Creek is
important to provide confidence in CZN's predictions of
that blended effluent as well as the resulting water
chemistry in Prairie Creek. A good understanding of the
contribution of the Mill Ditch to the overall effluent is
also important as, using Table 9-5 as an example, it may
contribute between 12% to 16% of the overall effluent.
Further, Table 9-1 suggests Mill Ditch water has
significantly lower arsenic and zinc concentrations than
the untreated non-contact mine water thereby reducing
the need for treatment. In summary, there is a potential
that CZN will be unable to continue meeting EQCs in the
exfiltration trench and WQOs at the edge of the IDZ
should on site conditions differ from model scenarios
outlined in the application.
Recommendation 1)The GNWT recommends CZN
provide rationale as to why the Mill Ditch flows are
consistent across all four prediction scenarios. 2)The
GNWT recommends that CZN provide a sensitivity
analysis for a range of blended effluent concentrations
and volumes including varied Mill Ditch flows and higher
concentrations of untreated non-contact water (e.g. if

dilute the effluent which may mean that less water
treatment may be required to meet EQC. If ditch flows are
lower, a proportionately higher Cell B water flow can be
discharged, although a greater proportion of water
treatment may be required to meet EQC. We do not
understand the reviewers' reference to " higher
concentrations of untreated non-contact water (e.g. if
settling in Cell B is less than expected)". If untreated noncontact water concentrations are 'high', they would be
reduced by treatment. Settling has nothing to do with
dissolved zinc concentrations, the main constituent. If the
reviewer is referring to total arsenic, there is no basis to
assume that the substantial size of Cell B wouldn't be able
to provide adequate settling for essentially clear
groundwater pumped from underground. In the model we
used to justify EQC (Effluent Model_83-84 Winter, bypass
seepage, effluent set at EQC including As and Zn, increased
effluent cleaned), effluent flow was increased by 26% and
all effluent streams were assigned the proposed EQC to
demonstrate that WQO can be met. In the low flow month
of November, there is no Mill Ditch flow, so ditch flows do
not influence the outcome of the simulation. We modelled
the most conservative case. There is no need for a
sensitivity analysis which will only demonstrate EQC and
WQO can be more esily met with less conservative
assumptions. The reviewers summary is incorrect - the
opposite is true.
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settling in Cell B is less than expected), to increase
confidence that CZN will be able to continue meeting
EQCs in the exfiltration trench as well as WQOs at the
edge of the IDZ under a range of on site conditions.
51

Mill Ditch Flows Comment Table 4-2 of the EQC Report includes two
columns associated with the Mill Effluent for each
parameter without providing a discussion as to what
each represents.
Recommendation CZN is requested to label all columns
in Table 4-2 of the EQC report.

July 31: OK. They are 2 separate samples.

52

Changes Related Comment CZN indicates that the mine plan as designed is
to Revised Water robust and capable of handling a variety of contingencies
Management
in the Failure Modes and Effects Analysis (FMEA). The
GNWT specifically highlights the following scenarios
described by CZN: 1) There is more non-contact water
than expected - CZN indicates that this can be managed
with greater discharge, and that discharge contingency is
built into the proposed EQC. 2) Not all non-contact water
is intercepted, leading to more contact water - CZN
suggests that it is unlikely there will be "significant
interception evasion" 3) There is more contact water CZN suggests the estimates to Cell A are conservative,
but that excess water can be diverted to Cell B. While the
GNWT appreciates that CZN suggests these scenarios are
unlikely and can be managed by the existing
infrastructure and effluent management approach, no
supporting documentation is provided.
Recommendation The GNWT recommends CZN provide a
sensitivity analysis addressing the highlighted FMEA
scenarios that may impact CZN's capacity to meet EQCs in
the exfiltration trench as well as WQOs at the edge of the
receiving environment. The sensitivity analysis should
demonstrate how much additional non-contact water

July 31: We continue to believe the reviewer has not yet
developed a full appreciation of the variables, their
potential variation, and the remedies. Precipitation
reporting to Cell B and/or the Catchment Pond is a very
small component of the overall water balance. The balance
is not sensitive to these variations. A suitable appreciation
of site hydrogeology allows the conclusion that It is not
plausible to expect a high rate of non-contact water evasion
from interception. In any event, the additional contact
water that would occur can be treated. This was the original
plan Re the comments: 1) The simulations performed
assumed the lowest winter creek flows on record (1983-84).
Actual creek flows are likely to be higher. We also increased
effluent flow by 26% to show that EQC and WQO can still be
met with discharge variations and the low creek flow
scenario. 2) Previous decline dewatering and vein waterlevel lowering was associated with near aero contact mine
water flow. 3) More contact water will mean some would be
diverted to Cell B and a greater proportion of Cell B water
would potentially need to be treated to meet EQC. This is
well within capabilities.
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could be managed (e.g. increased precipitation reporting
to Cell B and the catchment pond), how much noncontact water could evade interception, and how much
additional contact water could be managed with the
existing site infrastructure and effluent management
approach while still meeting the proposed EQCs, dilution
ratio and WQOs at the edge of the IDZ.
53

Water balance
and effluent
quality
predictions and
source terms

Comment The conservative estimate for mine water
inflow rates to the WSP Cell B is based on a 30% increase
to the 'best estimate' flow. The basis for the selection of
a 30% increase to estimate a conservative flow rate is
unclear. A better understanding of the basis for the
'conservative estimate' would assist in evaluating the
appropriateness of this value to be sufficiently
conservative. It is noted Cell B will have 300,000 m3 of
live (usable) storage. The water balance indicates Cell B is
estimated to reach between 95% to 97% live storage
capacity each year under the 'conservative estimate' and
'best estimate' average annual non-contact water
scenarios, respectively. In the event of a situation where
discharge to Prairie Creek may be delayed, there is risk
the storage volumes in Cell B could be exceeded in as
little as 6 to 7 days based on the listed inflow rates. It is
not clear if water transfer to other locations, such as Cell
A or underground, or shutting down the mine pumps, are
considered as contingencies and if they can be initiated in
as little as 6 to 7 days. It is unknown if the water levels in
the WSP will be monitored, with select action levels that
will allow time for implementation of contingencies.
Recommendation The GNWT recommends that CZN
provide an explanation on how the 30% increase in the
Ã¢Â€Â˜best estimateÃ¢Â€Â™ flow was selected to
represent the Ã¢Â€Â˜conservative estimateÃ¢Â€Â™ for
the inflow rate of non-contact mine water to Cell B. The

July 31: RGC First, it is difficult to imagine a situation where
"discharge to Prairie Creek may be delayed". Cell B water
would not need to be transferred. Non-contact water from
underground could temporarily be diverted to Cell A for a
short period. Mine water pumps could be throttled back,
but shut-off is not desirable since flooding would damage
infrastructure. However, it could be done if no other option
is available. These changes could be made in a few hours.
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GNWT recommends that CZN confirm if Cell B water can
be transferred to Cell A or underground, or if mine water
pumps can be shut off or reduced in extraction rate as a
contingency in the event of upset events to water
storage. If so, confirm if the contingencies for Cell B (e.g.,
transfer of water to Cell A or underground, shut off or
reduced extraction rates of mine pumps) can be
implemented in less than 6 to 7 days.
54

Future updates
to water balance
and effluent
quality
predictions and
source terms

Comment It is understood that initial predictions for the July 31: Will will circulate our response by Aug 20.
Mine's receiving water quality and the site water balance
will need to be updated as operational data is obtained
as noted in the CRP Section 4.7. Initial predictions were
based on various source terms developed using premining water quality and quantity data and use various
assumptions that create uncertainty in the end
predictions. The main predictions that may necessitate
an update based on operational data are listed below.
For each prediction, source terms considered to form a
critical basis for the prediction (i.e., have the greatest
impact on it) are identified. For each critical source term,
the specific monitoring item that would need to be
completed during operations to inform updates to
operations and post-closure predictions is also listed.
Mine site water balance Mine water inflows . Inflow rate
of contact mine water to WSP . Inflow rate of noncontact mine water to WSP Mill/WSP transfer flows .
Effluent and wastewater flow rates between the Mill and
WSP WRP runoff/seepage flows . Inflow rate of WRP
runoff/seepage Other stockpile runoff/seepage flows .
Inflow rate of runoff/seepage from other stockpiles Camp
Ditch inflows . Inflow rate of Camp Ditch water to WSP
WSP discharge flows to Prairie Creek . Outflow rate of
treated and untreated water to Prairie Creek Predicted
mass loads to Prairie Creek and receiving water quality
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WSP discharge to Prairie Creek . Water quality of noncontact mine water . Water quality of treated discharge
WRP runoff/seepage . Water quality of WRP
runoff/seepage Camp Ditch inflows . Water quality of
Camp Ditch water Prairie Creek upstream flow . Flow
rates in Prairie Creek . Water quality of Prairie Creek To
inform updates to the source terms, the Mine's
operational monitoring programs should include the
above monitoring items to support updates to the site's
water quality predictions and water balance. Given that
the above source terms are considered critical to the
Mine's predictions for receiving water quality as well as
the water balance for site operations, a response would
be expected if operational or post-closure monitoring
data indicated the source term was outside of
expectations. From review of the WMP, EQC Report and
CRP, it is not clear what the trigger is for when the source
term is outside expectations, or what the response may
be.
Recommendation The GNWT recommends that CZN
provide the scope of the source terms that are to be
updated during mine operations to inform site water
quality predictions and water balance. The GNWT
recommends that for each critical source term, CZN
provide the trigger for a response action if monitoring
data indicates the term is outside of expectations and the
associated response action.
55

Action levels and Comment The Water Management Plan identifies the
response
following action levels for water monitoring: . STP
framework
effluent - design parameters . WTP effluent performance criteria . South Yard Stockpile - TSS 15/30
mg/L average/maximum . WSP western diversion - TSS
15/30 mg/L average/maximum . Catchment Pond
discharge - EQC . Prairie Creek downstream - EQC . WRP

July 31: Will will circulate our response by Aug 20.
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western diversion - TSS 15/30 mg/L average/maximum .
WRP eastern diversion - TSS 15/30 mg/L
average/maximum The AEMP also identifies select
response triggers for discharge effluent quality and
Prairie Creek water quality. No action levels are identified
for the WSP Cell B discharge to initiate water treatment
as needed, nor are action levels identified for water
storage on site, such as action levels based on the water
level in the WSP cells. Action levels for post-closure water
quality are also uncertain. In general, a clear adaptive
management response framework that links monitoring,
action levels and responses/contingencies for each of the
Project's major water management components does not
appear to have been developed to an executable level at
this time. A clear adaptive management framework is
needed to mitigate against undesirable conditions.
Recommendation The GNWT recommends that where
applicable for both the operations and post-closure
phases, CZN provide an adaptive management response
framework for each of the following water management
components. The framework should identify the triggers
that will identify when an action will be implemented.
The actions to apply in the event a trigger is exceeded
should be described. a. WSP Cell A and B 
describe triggers for water levels and water quality b.
Catchment Pond  describe triggers for water level
and water quality c. WRP  describe triggers for
water levels/storage and seepage water quality d. Noncontact and mine contact water from the underground
mine  describe triggers for seepage water quality
and water quantity If the format of the requested
information is not practical to implement during mine
operations, information should be provided outlining
how each main water source that contributes to the mine
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site water management will be evaluated to ensure that
water storage and water treatment will not be
compromised to result in the unacceptable situation of
an uncontrolled discharge.
56

Post-Closure
Water Quality

Comment It is indicated that mine groundwater and/or
WRP seepage may need to be treated and discharged
according to the Licence such that Water Licence water
quality objectives are not exceeded in Prairie Creek
downstream. It is not clear if post-closure mine
groundwater and/or WRP seepage will need to achieve
operations EQC prior to being allowed to discharge freely
to the environment.
Recommendation The GNWT recommends that CZN
clarify the approach to discharging water to Prairie Creek
post-closure including whether operational EQCs are
proposed for post-closure.

July 31: If it is determined that mine groundwater and/or
WRP needs to be treated in order that WQO are met, mine
groundwater would be abstracted via a well and WRP
seepage would be collected from a sump below the cover.
In the absence of these activities, the pathways for flow to
Prairie Creek are via alluvial acquifers (Harrison Creek and
Prairie Creek). As such, EQC are not practical.

57

Post-Closure
Water
Management

Comment From review of the CPD, CRP, WROSMP and
TBMP, it is noted that operations monitoring data will be
used to inform post-closure water quality predictions and
this will determine whether contingency pump and treat
of seepage from the underground mine and/or WRP is
needed as well as the duration required. It is estimated
that for initial flushing of the underground mine during
closure, a contingency pump-and-treat groundwater
scheme may potentially be needed for 4 to 8 years.
Contingencies for paste geochemistry are noted as not
considered necessary due to little groundwater
interaction anticipated with paste, with groundwater
flow predominantly along extremities of the paste that
will exert very small influence on closure groundwater
quality. In the event that water quality predictions are
not correct, and mine water and/or WRP seepage
remains poor, it is not understood at this time a) how

July 31: On-site water treatment could be applied
indefinitely, but is highly unlikely to be necessary after initial
flushing, and as rock in the WRP continues to weather and
seal. There is no reason to believe that on-site water
treatment would not be possible. We have been treating
mine water since 2006 based on only air support. If water
quality issues persist, continuation of water treatment is
likely the best option. See the letter from RGC provided.
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long a pump-and-treat scheme can be applied beyond
the anticipated 4 to 8 year duration before a longer-term
solution is needed, and b) the options available as a long
term solution to manage the mine water and WRP
seepage. Based on the June 25th question and answer
call with the Developer, it was indicated that uncertainty
regarding ongoing water treatment requirements can be
addressed as a financial security consideration, and
operations data would need to be collected before
additional contingencies for post-closure water
management could be developed. Nevertheless, the
management plans (i.e., closure and reclamation plan)
would benefit from inclusion of potential contingency
options that could be implemented and approximate
timelines.
Recommendation The GNWT recommends that CZN
outline the duration that on-site water treatment be
applied in the event that water quality from the mine
water or WRP seepage requires management/treatment
beyond the anticipated 4 to 8 year duration. The GNWT
recommends that CZN outlined the options that are
available to manage the mine water or WRP seepage if
on-site water treatment is no longer feasible to operate.
The GNWT recommends that CZN outline how the postclosure WRP seepage quality was estimated and detail
how any uncertainties will be addressed during mine
operations to inform closure planning.
58

Surveillance
Network
Program

Comment It is the GNWT's understanding that CZN has
requested to amalgamate the Type B WL in to the Type A
WL through this process. During a call on June 18th,
2021, the GNWT requested clarification on how CZN
proposed to amalgamate the Type B Surveillance
Network Program (SNP) into the Type A WL, as
exploration work may be ongoing prior to the

July 31: For the record, CZN is proposing to amalgamate the
Type B and Type A licences following the strong
encouragement by the MVLWB. Yes, we propose that an
updated SNP could include the current SNP as an initial
program which would discontinue once the Type A activities
commenced.
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commencement of Type A WL activities. It is the GNWT's
understanding that CZN proposes that an updated SNP
could include the current SNP as an initial program which
would discontinue once the Type A activities
commenced.
Recommendation The GNWT recommends that CZN
clarify their position on how they anticipate the Type B
SNP program to be amalgamated into the Type A WL to
encompass exploration activities prior to commencement
of mine operations.
59

Surveillance
Network
Program

Comment From review of the WMP, WROSMP, and CPD,
the following existing or proposed infrastructure and
seepage/runoff sources do not appear to have a
corresponding SNP monitoring station: . Temporary
Waste Rock Stockpile . Secondary Tailings/ROM Ore
Stockpile . DMS Float Stockpile . Active tailings stockpile .
Downgradient of the fuel tank farm . South Yard excess
material pile . Non-contact mine water discharge to WSP
Given that these infrastructure components can
represent a potential source for impacts to water, it is
unclear why monitoring of seepage/runoff from them is
not proposed. With regards to non-contact water from
the underground mine, no monitoring is identified for
this effluent source until it is already mixed with other
effluent sources in the WSP. Given this source is major
component of site water and water quality modelling
predictions, it would be desirable to understand its
characteristics before mixing with other sources in the
WSP to better inform future updates to site water quality
modelling. The WMP identifies two SNP locations (#25
and #26) that will monitor the WRP west and east
diversion ditches. However, these locations are not
depicted in the provided map for SNP stations and thus
their precise location remains unclear. An SNP map

July 31: a. Temporary Waste Rock Stockpile - No SNP
monitoring is proposed since this is a small surge pile and
water quality would be comparable to the WRP b.
Secondary Tailings/ROM Ore Stockpile - This is SNP 23,
Table 5-9 c. DMS Float Stockpile - No SNP monitoring is
proposed since this is a small surge pile d. Active tailings
stockpile - The stockpile is of filtered tailings inside a
building. There will be no water. e. Downgradient of the fuel
tank farm - Down-gradient where? Harrison Creek and
Prairie Creek have down-gradient stations f. South Yard
excess material pile - SNP 9, Table 5-9 g. Non-contact mine
water discharge to WSP - SNP 5, Table 5-9 Re an updated
SNP map that includes all proposed SNP stations, OK, but
the WRP diversions would have SNP stations at their outlets
to Harrison Creek.
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should depict all proposed SNP stations.
Recommendation The GNWT recommends that CZN
confirm if seepage/runoff from the following
infrastructure or effluent sources will be monitored with
an SNP station. If not, the developed should describe why
monitoring is not considered necessary. a. Temporary
Waste Rock Stockpile b. Secondary Tailings/ROM Ore
Stockpile c. DMS Float Stockpile d. Active tailings
stockpile e. Downgradient of the fuel tank farm f. South
Yard excess material pile g. Non-contact mine water
discharge to WSP Based on the response above, the
GNWT recommends that CZN provide an updated SNP
map that includes all proposed SNP stations.
60

Surface Water
runoff/seepage

Comment From review of the Consolidated Project
Description (CPD), Waste Rock and Ore Storage
Management Plan (WROSMP) and Water Management
Plan (WMP) , the design capacity of the existing and
proposed runoff and seepage diversion and control
ditches at the Mine site, as well as the seepage
collections systems for the various mine waste stockpiles,
is not identified. It is noted that existing runoff and flood
protection structures (i.e., Camp Ditch, Mill Ditch, Flood
Protection Berm) have performed well for 40 years and
are not discussed further except for proposed changes
(e.g., WRP and WSP diversion ditch). It is noted that
seepage from the future Waste Rock Pile (WRP) will be
collected and recycled no matter the volume or quality.
Based on a June 25th question and answer call with the
Proponent it is understood that the ditches are not
expected to overflow given that only minor flows have
ever been observed. However, it remains uncertain as to
the level of precipitation event each ditch and stockpile
seepage collection system can be expected to
accommodate, or if snowmelt or climate change has

July 31: a. Camp Ditch - The Canp Ditch is to be intercepted
with a sump in order to recycle the water to Cell B b. Mill
Ditch - The ditch is a swale. Ditch flow is indirectly related to
Harrison Creek flow with sub-surface attenuation. As such,
flows are unlikely to be sensitive to climate change. c. WSP
and ROM Stockpile diversion ditch. Ditch design part of
Facility Detailed Design. We believe the design runoff is 1 in
100 year return period. Up to the engineers to determine,
however the consequence would be more water to the
WSP, so a higher styandard isn't justified. WSP design to be
submitted for 2022 early works. ROM stockpile design later
that year d. WRP diversion ditch - Ditch design part of
Facility Detailed Design. We believe the design runoff is 1 in
100 year return period. Up to the engineers to determine,
however the consequence would be more runoff to
Harrison Creek with possibly a higher sediment load. Given
Harrison Creek itself would be hosting a higher sediment
load, a higher standard may not be justified. More seepage
collection would mean an increased flow to the WSP. WRP
design to be submitted for 2022 early works. e. WRP
seepage collection system - Part of Facility Detailed Design.
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been considered in their design. If an overflow event
were to occur, runoff could potentially contact various
mine waste stockpiles and potentially be released to the
receiving environment without further management
(e.g., treatment). Such a discharge of contact water, if
quality exceeded effluent quality criteria (EQC), would
constitute an unauthorized discharge. An understanding
of the design capacity of the ditches and collection
systems, as well as the design precipitation event would
aid in understanding if the risk of overflow and
unauthorized discharge is sufficiently mitigated. It is
uncertain if the final designs to be developed for the
various engineered structures and stockpiles at site
would provide this information along with the supporting
analysis.
Recommendation The GNWT recommends that for each
of the following runoff/seepage control structures,
provide a response to the three items listed below. a.
Camp Ditch b. Mill Ditch c. WSP and ROM Stockpile
diversion ditch d. WRP diversion ditch e. WRP seepage
collection system f. Temporary Waste Rock Stockpile
seepage collection system g. Secondary Tailings/ROM
Ore Stockpile seepage collection system h. DMS Float
Stockpile seepage collection system 1. If the hydraulic
design of the control structure has been completed
previously, provide the reference documentation or link
to the reference documentation. If the hydraulic design
for the control structure has not yet been completed,
provide the likely design report that would document this
analysis, as well as the proposed timing for submission of
this report to the MVLWB. 2. Explain the precipitation
design event that has been and will be applied in the
analysis. 3. Identify if climate change has been or will be
considered in precipitation design event. If climate

We believe the design runoff is 1 in 100 year return period.
Up to the engineers to determine. The seepage collection
pond would be sized for the design flood. Flows over-andabove that would by-pass the pond. WRP design to be
submitted for 2022 early works f. Temporary Waste Rock
Stockpile seepage collection system - Small facility with
seepage recycle. Capacity unlikely to be exceeded. g.
Secondary Tailings/ROM Ore Stockpile seepage collection
system - Ditch design part of Facility Detailed Design. We
believe the design runoff is 1 in 100 year return period. Up
to the engineers to determine, however the consequence
would be more water to the WSP. Design H2 2022 h. DMS
Float Stockpile seepage collection system - Small facility
with seepage recycle. Capacity unlikely to be exceeded.
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change is not considered, provide the reason for not
considering it in the analysis
61

New
infrastructure
design,
monitoring and
management

Comment The updated site plans for the expanded
Project indicate the following infrastructure components
will be modified or constructed new at the Mine site: .
ROM Ore Stockpile . Temporary Waste Rock Stockpile .
Secondary Tailings/ROM Ore Stockpile . DMS Float
Stockpile . Active tailings stockpile . South Yard excess
material pile . Catchment Pond . WSP . WRP It is noted in
the WROSMP and WMP that a Design and Construction
Plan (DCP) will be developed for the WRP, ROM Ore
Stockpile and WSP. It is unclear if detailed engineering
designs are also to be developed for the other
components listed above. Given each of the identified
infrastructure components deals with mine waste, a
management/monitoring program may be required for
each. It is unclear from review of the CRP, WROSMP and
WMP if these management/monitoring programs are
currently available or remain to be developed.
Recommendation The GNWT recommends that CZN
confirm if detailed engineering designs are available or
are to be developed for the following infrastructure
components. Provide a reference or link to the report if a
design is available. Provide a proposed timeline if a
design remains to be completed. a. ROM Ore Stockpile b.
Temporary Waste Rock Stockpile c. Secondary
Tailings/ROM Ore Stockpile d. DMS Float Stockpile e.
Active tailings stockpile f. South Yard excess material pile
g. Catchment Pond h. WSP i. WRP For each of the above
components, confirm if a management/monitoring
program is available or will be developed? Provide a
reference or link to the report if a
management/monitoring program is available. Provide a

July 31: a. ROM Ore Stockpile - Detailed design to be
developed in H2 2022. WROSMP b. Temporary Waste Rock
Stockpile - Detailed design to be developed in H2 2022.
WROSMP c. Secondary Tailings/ROM Ore Stockpile Detailed design to be developed in H2 2022. TBMP d. DMS
Float Stockpile - Detailed design to be developed in H2
2022. WROSMP e. Active tailings stockpile - Detailed design
to be developed in H2 2022. TBMP f. South Yard excess
material pile - Detailed design to be developed in H1 2022
for 2020 early works. Management program not considered
necessary - not mining waste g. Catchment Pond - Already
built, but will be lined h. WSP - Detailed design to be
developed in H1 2022 for 2022 early works, including
monitoring program i. WRP - Detailed design to be
developed in H1 2022 for 2022 early works, including
monitoring program
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proposed timeline if a management/monitoring program
remains to be completed.
62

AEMP Working
Group

Comment Section 1.1 of the AEMP states that the
document is a draft design plan and that the final AEMP
will be determined through discussions between CZN,
regulators and representatives from local communities,
through an AEMP Working Group convened for that
purpose. Within this submission, the GNWT has
identified preliminary concerns regarding the draft AEMP
and looks forward to participating as part of the AEMP
Working Group in the future, post licence-issuance to
finalize the AEMP.
Recommendation N/A

63

AEMP - Baseline Comment Section 1.1 of the AEMP states: "The proposed
dataset
AEMP builds upon baseline work by Spencer et al. (2008),
Bowman et al. (2009) and Scrimgeour et al. (2010)."
Further, Section 2.4 states: "In 2013, Hatfield conducted
an AEMP baseline (existing conditions) study in Prairie
Creek and two reference drainages (Cathedral and
Wrigley creeks)." As well, Section 2.6 states: "The existing
baseline dataset compiled to date provides sufficient fish
and fish habitat data for assessing the potential of
project-related changes to Prairie Creek once the mine
becomes operational; however, the collection of
additional baseline data is recommended prior to mine
start up." Finally, footnote d and e, in Table 5.2, identifies
that baseline will be collected in 2021 for all components
and in 2022 for periphyton. The GNWT supports the
collection of more recent baseline data noted.
Recommendation The GNWT recommends the AEMP
clarify at the beginning of the document, all historic data
that will be used to establish baseline conditions, in

July 31: CZN will clarify at the beginning of the AEMP design
plan all historic data that will be used to establish baseline
conditions, in additon to the additional data CZN has
committed to collecting. CZN intends on collecting
additional baseline date supporting the AEMP. The AEMP
working group will decide on the future components of the
AEMP.
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addition to the additional data CZN has committed to
collecting.
64

AEMP - Harrison Comment Section 2.1 of the AEMP explains that Harrison
Creek data
Creek, a tributary to Prairie creek adjacent to the mine
currently receives mine drainage. However, the GNWT
notes it is not clear in the AEMP if any biological data,
water quality data, or hydrometric data exist for Harrison
Creek.
Recommendation The GNWT recommends CZN clarify if
any aquatic ecosystem data has been collected in
Harrison Creek.

July 31: Harrison Creek will not receive mine drainage
during operations. The creek runs through the site area
where it is channelized to prevent excursions i.e. it is not a
natural channel. Upstream of the Mill the creek has a series
of steps and has a steep gradient. CZN does not consider the
creek to be fish habitat. A Golder assessment concluded the
creek has poor fish habitat. Aquatic data has not been
collected, other than water quality.

65

AEMP - Report of
CABIN model for
the South
Nahanni

July 31: CZN has checked with ECCC and confirmed that the
model has not been updated since 2010. CZN will update
the existing reference with the recommended reference;
however CZN will also use the original 2010 reference on
which the model is based: GHOST Environmental Consulting.
2010. Summary of the Development of a Preliminary
Reference Condition Approach Model for Nahanni National
Park, December 2010.

Comment Section 2.4 of the AEMP states: "Benthic
invertebrate sampling conducted to support the
preliminary CABIN model for the South Nahanni
(Scrimgeour 2013) were used to establish some
additional stations and these are discussed in Section
2.4.2." The citation, however, only references the interim
report. Given that reference models are routinely
updated, it is important to cite the most recent
publication.
Recommendation The GNWT recommends the
Scrimgeour 2013 reference be replaced by or included in
addition to the following reference: Scrimgeour G.J.,
Bailey J.L., Reynoldson T.B., Haggarty, D., Thomas K., Hall
R., & Tate D. 2013. An assessment of the ecological
integrity of streams in the South Nahanni Watershed:
development and application of a reference condition
model. Internal report produced by the Office of the
Chief Ecosystem Scientist, Protected Areas Establishment
and Conservation, Parks Canada Agency, Calgary, Alberta.
59 pp. Or, replace with more recent citation if the
Reference Model has since been updated.
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66

AEMP - CABIN
Comment Section 5.5.4.2 of the AEMP indicates in
Reference Model accordance with the CABIN reference model for the
South Nahanni watershed, that a finding of 'mildly
divergent' encompasses the 90 percentile to the 99
percentile and therefore can be considered as at the
Critical Effect Size (CES) boundary as defined within the
Environmental Effects Monitoring (EEM) program (95
percentile or 2STD). Based on this, according to Table 2.6,
it appears that both reference sites and exposure sites
meet the CES criteria as defined by the EEM program and
that the model is appropriate to the site. However,
according to Table 2.6, the site 36 km downstream was
assessed as 'divergent', which suggests that the far field
site should be moved upstream. There are predictable
alterations in benthic invertebrate communities moving
upstream to downstream and the site at 36 km may be
too far downstream to be considered as representative
of the community near the mine site.
Recommendation The GNWT acknowledges that the
benthic invertebrate reference model appears to be an
appropriate tool for use within the AEMP. However, the
GNWT recommends that it should be tested further with
another round of benthic invertebrate sampling and use
of an updated reference model (if available). The
reference model could also be used to assess additional
metrics against the CES if reference means and standard
deviations are available (e.g. abundance, taxon richness,
EPT richness, EPT relative abundance, Simpson's
evenness).

July 31: The purpose of far field sites is to assess the
geographical extent of mine-related effects. The fact that
this site was classified as divergent doesn't negate its
usefulness as a farfield site. Given that historical data has
already been collected from the site, it may be benefitcial to
keep the site. It is anticipated that the AEMP working group
will discuss the existing study areas and the potential need
to move any of them.

67

AEMP - Table 5.2 Comment In Table 5.2 of the AEMP, sediment,
July 31: Yes, in the next version of the AEMP, the
formatting
periphyton and benthic invertebrates are not separately measurement endpoints will be shown separately in Table
listed as a measurement endpoint, but are described
5.2.
separately in Sections 5.3 to 5.5.
Recommendation The GNWT recommends Table 5.2

Page 83 of 218

include separate lines for each AEMP component to
make it clear and consistent with the organizational
structure of the AEMP.
68

AEMP - Table 5.2 Comment Table 5.2 of the AEMP outlines a proposed
July 31: CZN will make monitoring timelines more clear.
additional
monitoring schedule. The GNWT notes the timing of
information
monitoring is confusing within the document and should
be checked for consistency throughout. In particular,
Table 5.2 should acknowledge that the MDMER requires
the first EEM study to be conducted in the second year
(at the earliest) after the mine becomes operational. As
well, in Section 5.0, the following statement should be
stated in the body text, ". mine startup... [is assumed to]
occur January 1, 2024.", with reference to Figure 3.1.
Table 5.2, footnote c should align with Figure 3.1 and
Table 5.2 should also include dates up to 2031 to show
the first two EEM monitoring cycles. As well, the GNWT
notes it would be helpful to reviewers if this table also
identified the start of operations and the table should
include a caveat that the monitoring timeline will change
based on the actual start of the mine operations.
Recommendation The GNWT recommends CZN clarify
the monitoring timelines as noted in the comment.

69

AEMP - Nonlethal large
bodied fish
sampling
frequency

Comment Table 5.2 (footnote g) and Section 5.6 of the
July 31: CZN will develop a timeline figure to make
AEMP explain that the described tissue biopsy approach monitoring timelines more clear.
for large-bodied fish would be conducted every six (6)
years and concurrently with the lethal sculpin tissue
program. However, with regards to the small-bodied fish
monitoring, Section 5.6.2 states: "...a single, lethal
sampling program within the first three years of mine
operations is proposed (consistent with MDMER EEM
requirements), with subsequent fish-health surveys being
non-lethal..."
Recommendation The GNWT recommends CZN clarify
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the frequency of lethal and non-lethal sampling for smallbodied fish proposed. The GNWT recommends CZN
conduct consistent non-lethal surveys for small-bodied
fish on a 3-year schedule, with hetageniid mayfly tissue
sampling on the identical 3-year schedule.
70

AEMP Sediment
sampling

Comment Table 5.3 of the AEMP states: "Sediment
quality surveys conducted concurrently with water
quality and biological monitoring provides additional
evidence in establishing potential causation between
measured exposure to [stressors of potential concern]
SOPCs and any responses measured in biological
communities." and "Sampling in the depositional areas of
Prairie Creek and associated reference sites will employ
an Ekman dredge grab sampler or hand sampling if water
levels are sufficiently low." However, Section 2.2 states:
"The seasonal high flows of Prairie Creek have generated
primarily erosional substrates; soft sediments are
uncommon." The GNWT notes it is unlikely that an
Eckman dredge will be useful given the substrate of
Prairie Creek and an alternative should be proposed. The
GNWT also notes that it is likely that sampling of
biological components will occur primarily in erosional
areas so sediment samples should be collected from the
same areas.
Recommendation The GNWT recommends CZN propose
an alternative method to conduct sediment sampling
other than using an Eckman dredge. The GNWT
recommends CZN confirm that sediment samples will be
collected from the same areas as biological components.

July 31: CZN confirms that it is unlikely that an Ekman
dredge will be used. During the 2013 program field crews
used a pre-cleaned plastic serving spoon and collected the
samples in the same location as the biological components.

71

AEMP Periphyton
measurement
endpoints

Comment Section 5.4 of the AEMP explains that
measurement endpoints for periphyton comprise
biomass, community structure, and tissue metal content.
For periphyton, however, there is a seasonal succession

July 31: Periphyton samples will be collected at the same
time as the other AEMP measurement endpoints.
Subsequent AEMP field programs will be performed at the
same time of year ± a few weeks.This would reduce the
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in the community, which means that community
structure continually changes through the open water
season. As well, the GNWT notes it is difficult to
confidently collect a periphyton sample for
determination of tissue metal content without
contamination from the rock that is scraped or from fine
particulates embedded within the periphyton matrix.
Recommendation The GNWT recommends CZN provide a
discussion in relation to how the seasonal succession in
periphyton community structure was considered in the
AEMP design, particularly considering the ability to make
within-year and among-year comparisons. The GNWT
recommends CZN clarify if artificial substrate samplers
were considered to monitor periphyton tissue metal
content.
72

AEMP - Section
5.5.3

Comment Section 5.5.3 of the AEMP states: "For analysis
of tissue metal concentrations in Heptageniid mayflies, a
novel approach using laser ablation inductively coupled
plasma mass spectrometry (LA-ICP-MS) is
recommended." The GNWT supports this use of best
available technology.
Recommendation N/A

73

AEMP - Section
5.5.4.1

Comment Section 5.5.4.1 of the AEMP states: "To allow
meaningful conclusions to be drawn from referenceversus-exposure comparisons of benthic community
structure, consistent with federal EEM requirements, five
replicate kick-net samples will be collected in the
reference (PC-REF) and near-field (PC-NF) areas." The
GNWT is concerned with the ability to draw meaningful
conclusions from this control:impact study design
because the experimental unit is the site and there is
therefore no replication (see Hurlbert, S.H. 1984.
Pseudoreplication and the design of ecological field

potential influence of seasonal succession. The problem
with using artificial substrates is that an additional field trip
is required a couple of months in advance of sampling in
order to place the substrates. Hiring a helicopter just for this
purpose doesn't justify the potential minimial incremental
benefit. The potential benefit of artificial substrates will be
discussed by the AEMP working group.

July 31: The EEM technical guidance document provides
specific advice regarding study designs. Control:impact
designs are an accepted study design whereby study areas
are compared. Replicate stations within the reference and
nearfield study areas permit a robust statistical assessment
of potential effect. The use of five replicate stations and a
CES of two standard deviations results in a Beta of 0.1 and
power of 0.8. Switching to a gradient design would require
the addition of more than two additional study areas, and
so is not favoured. For the additional cost, and considering
that a control impact study design was used in 2013,
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experiments. Ecological Monographs 54(2): 187-211:
Underwood, A.J. 1992. Beyond BACI: the detection of
environmental impacts on populations in the real, but
variable, world. J. Exp. Mar. Biol. Ecol. 161: 145-178.). In
comparison, a gradient design could be achieved with the
addition of at least 2 more downstream locations and
another immediately upstream location. Similarly,
Section 5.5.4.1 of the AEMP states: "This withintreatment replication will ensure statistical comparisons
can be made with sufficient statistical power." The GNWT
notes based on the proposed design, the conclusion of
having sufficient statistical power and the ability to draw
meaningful conclusions will only be understood once the
data is collected.
Recommendation The GNWT recommends CZN provide
rationale for the selection of a control:impact study
design with only one reference and one near-field site, as
opposed to a gradient design. The GNWT recommends
the statement that the control:impact study design will
draw 'meaningful conclusions' be removed. The GNWT
recommends the statement that the study design will
ensure statistical comparisons can be made with
sufficient statistical power be removed.

switching to a gradient design appears to be unwarranted.
CZN will provide a rationale in the AEMP design document
for using a BACI design as opposed to a gradient design. Re
the statement that the control:impact study design will
draw 'meaningful conclusions', the sentence can be
modified to say that the design "should result in meaningful
conclusions", given that no experimental design guarantees
that meaningful conclusions will be drawn. CZN believes the
statement regarding the study design will ensure statistical
comparisons can be made with sufficient statistial power
should remain.

AEMP - CABIN
Comment Section 5.5.4.1 of the AEMP states: "For all
Reference Model other study areas benthic community indices will be
calculated and compared qualitatively rather than
statistically between areas, due to the lack of
replication." The GNWT notes the use of the CABIN data
and assessment against the reference model provides a
quantitative assessment using true replicates and is a
powerful assessment tool because of the large number of
reference sites used in defining the reference model. The
GNWT notes this is a scientifically defensible approach.
The GNWT acknowledges that there is uncertainty with

July 31: Model performance tests are normally something
performed by ECCC. CZN has spoken to ECCC about a model
performance test for the Nahanni model and is waiting for a
reply from the CABIN Science Team. CZN plans to use the
BEAST and RIVPACs models in addition to the EEM
replication approach.
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regards to the robustness of the reference model and the
applicability of the model to this specific study area.
These two issues should be evaluated prior to
implementation of the AEMP. If the CABIN Reference
Model for Nahanni is considered robust, then it is
recommended that this model be used in addition to the
standard EEM approach.
Recommendation The GNWT recommends CZN provide
an evaluation of the robustness of the reference model
which addresses the applicability of the model to the
study area. The GNWT recommends that should the
CABIN Reference Model for Nahanni be considered
robust, it should be used in the AEMP.
75

AEMP - BrayComment Section 5.5.4.1 of the AEMP states: "As an
July 31: BCI is a requirement of EEM programs. The possible
Curtis Index data alternative, Borcard and Legendre (2013) recommended use of PERMANOVA as an additional assessment metric will
the use of a Bray-Curtis Mantel test." The GNWT notes a be discussed by the AEMP working group.
preferred option for assessing Bray-Curtis Index (BCI)
data is the PERMANOVA test (Reference: Anderson, M.J.
2001. A new method for non-parametric multivariate
analysis of variance. Austral Ecology 26: 32-46). During
personal communications with Daniel Borcard (in 2013),
he indicated that PERMANOVA was also an acceptable
approach. As well, the BCI data provide the basis for the
CABIN multivariate analysis, so if CABIN is used, then it is
redundant to also assess BCI separately.
Recommendation The GNWT recommends the
PERMANOVA test be used to assess Bray-Curtis Index
data.

76

AEMP - Section
5.6.2 Initial fish
survey

Comment Section 5.6.2 of the AEMP states: "Therefore,
for this AEMP, a single, lethal sampling program within
the first three years of mine operations is proposed
(consistent with MDMER EEM requirements), with
subsequent fish-health surveys being non-lethal." The

July 31: CZN agrees that performing a non-lethal
assessment in parallel with the initial lethal sampling
program of small-bodied fish makes sense. CZN will attempt
to meet the EEM requirement for a non-lethal fish study of
collecting 100 fish per study area. However, achieving this
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GNWT notes data consistent with a non-lethal survey
number will be challenging, given the low productivity of
should also be collected during the first round of
Prairie Creek. The challenge of collecting 100 fish per study
monitoring for the AEMP for consistency and to extend area should be discussed within the AEMP working group.
the period of record to the maximum extent possible. It is
recognized that the EEM Technical Advisory Panel will
likely demand a lethal survey initially, but a subsample of
fish for sacrifice can be easily accommodated within a
non-lethal survey (the recommended minimum sample
size for a non-lethal survey is 100 fish per site.)
Recommendation The GNWT recommends a non-lethal
survey be completed during the initial lethal sampling
program of small-bodied fish. The GNWT recommends
the AEMP consider these methods for non-lethal surveys:
Gray, M.A., A.R. Curry, and K.R. Munkittrick. 2002. Nonlethal sampling methods for assessing environmental
impacts using a small-bodied sentinel fish species. Water
Qual. Res. J. Canada 37(1): 195-211. Gray, M.A. and K.R.
Munkittrick. 2005. An effects based assessment of Slimy
Sculpin (Cottus cognatus) populations in agricultural
regions of Northwestern New Brunswick. Water Qual.
Res. J. Canada 40(1): 16-27.
77

AEMP - Section
5.6.2 Sampling
sites for each
component of
the AEMP

Comment Section 5.6.2 of the AEMP states: "The
proposed sampling design is classified as multiple
reference/multiple exposure. This approach can provide
a large amount of data to account for confounding
influences, natural spatial variability, and unexpected
results." The GNWT notes this statement appears to be
incorrect since there appears to be only one reference
site and one exposure site in the fish program. However,
there is some confusion throughout the AEMP regarding
the number of sites that will be monitored. In Table 5.1
there are six sites listed, but elsewhere only four sites are
included for particular components of the AEMP.
Recommendation The GNWT recommends all six

July 31: Wrigley and Cathedral Creeks are additional
reference locations for Lower trophics. Therefore there are
3 reference areas and 3 exposure areas for sediment,
periphyton, and benthic invertebrates. For the small-bodied
fish program CZN proposes collecting fish from just the
Prairie Creek reference study area and the 3 Prairie Creek
exposure areas.
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locations should be sampled for each component in the
AEMP. Should CZN disagree, rationale for the exclusion of
sampling locations should be provided.
78

AEMP - Section
5.6.2 Initial
(Lethal) fish
survey

Comment Section 5.6.2 of the AEMP states: "The survey
will use standard EEM endpoints (also used by Spencer et
al. (2008) and Bowman et al. (2009)), including size,
condition, age, size-at-age, liver weight and gonad
weight." And, "Analysis of otolith rings for fish aging will
be conducted by a qualified technician using microscopy.
Ten percent of otoliths will be assessed by a different
technician to assess laboratory precision." The GNWT
notes age determination for Slimy Sculpin is problematic
and will produce age data of low precision since
variability is a large proportion of lifespan. Also, Slimy
Sculpin are spring spawners so assuming the monitoring
and sample collection will take place in late August/early
September, GSI will not be particularly useful as a
measurement endpoint. See: Gray, M.A., R.A. Curry, T.J.
Arciszewski, K.R. Munkittrick, and S.M. Brasfield. 2018.
The biology and ecology of slimy sculpin: A recipe for
effective environmental monitoring. Facets 3: 103-127.
And, Barrett, T.J. and K.R. Munkittrick. 2010. Seasonal
reproductive patterns and recommended sampling times
for sentinel fish species used in environmental effects
monitoring programs in Canada. Environ. Rev. 18: 115135. The GNWT also notes that the EEM program
requires that GSI be measured only, "...if the fish are
sexually mature...", which will likely not be the case.
Recommendation The GNWT recommends the AEMP
acknowledge that precision of determining age in Slimy
Sculpin is low and that the GSI will not be a useful
measurement endpoint given that Slimy Sculpin are
spring spawners.

July 31: CZN intends to use otolith age to support size at age
distributions. Even if precision is low, the otolith ages will
provide useful information. CZN agrees that assessing GSI
on sculpin in the spring prior to spawning would be
preferable; however, CZN maintains that GSI may provide
some useful niformation. Both these items can be discussed
in greater detail within the AEMP working group.
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AEMP - Section
5.6.2 Statistical
Analysis

Comment Section 5.6.2 of the AEMP states: "The
statistical analysis of condition will be based on the EEM
technical guidance for ANCOVA analyses (ECCC 2010).
This approach assesses the statistical difference of the yintercepts of the length-weight relationship of two or
more study areas." The GNWT notes this approach may
be overly complicated as it relies on a number of difficult
to test assumptions. An additional analysis would be to
develop a site-specific Standard Weight Equation for
Slimy Sculpin using the data from reference sites, and
calculate the Relative Weight for each fish from an
exposure site. The GNWT notes to date a general
Standard Weight Equation for Slimy Sculpin has not been
developed (as for example, in Bister, T.J., Willis, D.W.,
Brown, M.L., Jordan, S.M., Neumann, R.M., Quist, M.C.,
and Guy, C.S. 2000. Proposed standard weight equations
and standard length categories for 18 warmwater
nongame riverine fish species. N. Am. J. Fish. Manag. 20:
570-574.).
Recommendation The GNWT recommends CZN clarify if
a site-specific Standard Weight Equation for Slimy Sculpin
was considered in the development of the proposed
AEMP.

July 31: Hatfield has used the ANCOVA approach
successfully for many years and feels that it will be useful
for small bodied fish in Prairie Creek. Furthermore, CZN will
likely still be required to use the ANCOVA approach to meet
EEM requirements. The application of additional methods to
assess the condition of small-bodied fish can be discussed
within the AEMP working group.

80

AEMP - Section
6.0 Response
Framework

Comment Section 6.0 of the AEMP outlines the proposed July 31: CZN will need to look at this in more detail, on the
response framework in a somewhat confusing manner. surface, the proposed reorganization appears to makes
The MVLWB/GNWT guidance document (MVLWB/GNWT. sence and sounds like it would be easy to implement.
2019. Guidelines for Aquatic Effects Monitoring
Programs. 38pp.) sets out a clear process that includes
establishing low, moderate, and high action levels,
associated trigger responses for each component/action
level, and a significance threshold for each monitoring
component.
Recommendation The GNWT recommends reorganizing
Section 6.0 by monitoring component (water chemistry,
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benthic invertebrates, fish etc.), and establishing
significance thresholds, and action levels with associated
trigger responses in separate subsections for each
component.
81

AEMP - Section
6.0 Response
Framework

Comment The proposed response framework in the
July 31: CZN will review the AEMP design and remove items
AEMP includes action levels that are based on effluent
that belong in the mine's water management plan.
discharge (i.e. site discharge exceeding EQC and site
discharge resulting in acute toxicity). The GNWT notes
that the response framework in the AEMP should be
based on the results of the AEMP (monitoring end of pipe
discharge is part of the SNP, not the AEMP) and the
Water Management Plan should include a response
framework related to site discharge. The GNWT
acknowledges that a response to an action level in the
Water Management Plan could be updating the AEMP or
conducting special monitoring studies, however the
response framework in the AEMP should be limited to
results of monitoring conducted according to the AEMP
design.
Recommendation The GNWT recommends the AEMP
response framework be updated to propose a response
framework that is based on results of monitoring
conducted in accordance with the AEMP design.

82

AEMP - Section
6.4 Response
Framework

Comment Section 6.4 of the AEMP states: "...if effects are
observed in an AEMP study that appear to be related to
the Mine, CZN will notify the Board and submit a
response plan within two months of detecting the initial
excursion. The response plan at a minimum will
recommend a combined Investigation of Cause/
Investigation of Solutions phase in the subsequent EEM
cycle." However, earlier in this section it states that a
tiered, investigative framework will consist of:
Confirmation of Effect, Investigation of Magnitude and

July 31: CZN will make sure that Section 6.4 will be more
clear with respect to the response to an 'effect' within the
EEM program. The response would follow the tiered
investigative framework approach.
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Extent, Investigation of Cause and potentially an
Investigation of Solutions.
Recommendation The GNWT recommends Section 6.4
be clear that the response to an 'effect' within the EEM
program would follow the tiered investigative framework
approach.
83

AEMP - Table 2.1 Comment Table 2.1 of the AEMP identifies mean monthly July 31: CZN will update Table 2.1 in subsequent versions of
Mean monthly flows observed in Prairie Creek at Harrison Creek. The
the AEMP plan to include the most recent data recorded.
flows
GNWT notes the table compares data from 1974 to 1990 Official 2020 data is not yet available.
and 2013 to 2019. However, in 2020, water levels in the
NWT were very high and so far, conditions in 2021 have
been similar to 2020.
Recommendation The GNWT recommends CZN update
Table 2.1 with subsequent versions of the AEMP to
include the most recent data recorded.

84

AEMP Reference
Stations

Comment Section 2.2 of the AEMP explains that
July 31: Willis is a typo, the reference was supposed to be to
reference stations previously sampled by Hatfield (2013) Wrigley Creek, CZN will correct this.
include Willis Creek and Cathedral Creek. However, Table
2.2 identifies Cathedral Creek and Wrigley Creek as
reference locations. The GNWT notes rationale for the
exclusion of Willis Creek from the reference sites in the
AEMP is not provided.
Recommendation The GNWT recommends CZN provide
rationale for the exclusion of Willis Creek from the AEMP.

85

AEMP - Site
Discharge

Comment Section 3.3 of the AEMP states: "Consistent
with the 2013 water permit, CZN anticipates discharges
from the Mine will continue to be based on a load-based
calculation (as shown in the water permit, Appendix A3)."
It is the GNWT's understanding based on the water
licence application that discharge based on a load-based
calculation is no longer expected to be required.
Recommendation The GNWT recommends CZN clarify
whether discharge is expected to be based on a load-

July 31: CZN does not intend to use a load-based calculation
for discharge initially. Instead CZN intends to start with a
ratio of flows method. The new approach will be discussed
in the AEMP.
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based calculation and clarify the statement in the AEMP
if necessary.
86

AEMP Comment In Sections 5.5.4.2 and 5.6.4 of the AEMP,
Numbering Error numbered bullets do not begin with 1.
Recommendation The GNWT recommends the noted
error in Sections 5.5.4.2 and 5.6.4 be fixed in the next
version of the AEMP.

87

AEMP - Table 2.4 Comment Table 2.4 of the AEMP includes some values of July 31: CZN will confirm the numbers in Table 2.4 are
Errors
dissolved metals that are greater than total metals. For correct and also take numbers out of units column.
example, total aluminum at PC-FF-P is 282 µg/L, however
dissolved aluminum at this station is 293 µg/L. As well,
the units for dissolved metals are numbers, instead of
measurement units.
Recommendation The GNWT recommends CZN confirm
the values in Table 2.4 are correctly listed. The GNWT
recommends the error noted in the units column in Table
2.4 be fixed.

88

Water
Management Site discharge
acute toxicity

Comment The GNWT notes the current water licence
MV2020L2-0003 does not include toxicity testing.
However, the Board's Standard Condition, Part F,
Condition 20 requires that discharge not be acutely toxic
and Part F, Condition 22 requires actions to be taken
should effluent be determined to be acutely toxic.
Section 6.3 of the AEMP explains that upon a test failure,
requirements as stated in Section 15 of the MDMER will
have to be satisfied and that "If acute toxicity is also
observed in the second test, the Mine will examine
possible corrective actions to identify and immediately
eliminate causes of the toxicity." As noted in a previous
comment, the GNWT is of the opinion that a response
framework related to acute toxicity of effluent is more
appropriately placed in the Water Management Plan. The
GNWT notes the response framework related to acute

July 31: CZN will fix the formatting error related to bullet
numbering.

July 31: CZN is opposed to the water licence including
toxicity testing of effluent prior to discharge. The reason is
the effluent is highly unlikely to be acutely toxic before
release to the exfiltration trench due to low parameter
concentrations and high hardness, and will be effectively
mixed with the water in creek bed sediments before arriving
in the creek water column. That is the purpose of the
trench. In this respect, toxicity testing would be a waste of
money. We're not opposed to acute toxicity testing
triggered by a negative outcome, just not a routine test in
the water licence.
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toxicity of site discharge should also acknowledge
requirements of the water licence, once issued.
Recommendation The GNWT recommends the water
licence include toxicity testing of effluent prior to
discharge, in accordance with the Board's Standard
Condition, Part F, Condition 20. The GNWT recommends
the response framework for acute toxicity also refer to
conditions in the water licence, as necessary, once
issued.
89

Contaminant
Loading
Management
Plan Contaminants of
Concern

Comment The cover letter to the water licence
application identifies that the mine will be a source of
zinc, silver and lead. However, the Contaminant Loading
Management Plan does not identify silver as a
contaminant of concern, nor provide rationale for its
exclusion.
Recommendation The GNWT recommends the
Contaminant Loading Management Plan include an
explanation for the exclusion of silver from the list of
contaminants of concern.

July 31: Silver is not significantly leachable from
concentrates. It occurs in low concentrations even in mill
process water (see EQC report, Table 4-2).

90

Contaminant
Loading
Management
Plan - Sampling
Frequency

Comment Section 3.1.5 of the Contaminant Loading
July 31: The frequency of monitoring will be revised to every
Management Plan identifies that soil sampling will be
year for the first three years then every 3 years.
conducted every third year. Then, the plan proposes
action levels that are in part, based on 'year to year'
trends (e.g. Annual concentrations demonstrating less
than 10% increase year to year). The GNWT notes based
on this understanding, to trigger an action level, 6 years
could initially pass while contaminants are entering the
natural environment (i.e., two rounds of sampling on a
three year interval would be required to identify an
increasing trend), followed by every 3 years once an
initial round of sampling has been conducted. This is an
unacceptable amount of time that contaminant loading
could occur into the environment prior to any sort of
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investigation or implementation of mitigation measures.
Recommendation The GNWT recommends CZN propose
a higher monitoring frequency in order for an action level
to be potentially triggered in a reasonable amount of
time. Alternatively, the GNWT recommends CZN propose
alternative action levels that are sensitive enough for an
action level to be potentially triggered in a reasonable
amount of time.
91

DMS material in Comment In mining terms, there is waste rock and ore
WSP
(sometimes low-grade ore). Waste rock does NOT go to
the mill-only the ore. Concerning the developer's mining
plan, the ore is processed to produce concentrate (the
valuable part) and tailings (the non-valuable part) in the
mill. This definition does not make any distinction about
the grain size distribution of the tailings. In the case of
Prairie Creek and the material that goes to the waste rock
pile (WRP); there will be waste rock, mostly dolomite,
some shale, and the DMS material. Dolomite is mostly
calcium/magnesium carbonate, which is not a source of
leachable metals such as zinc. The ore material is a blend
of small particles of rock, of which about 15% will
ultimately become the concentrate. The other 85% is
called gangue or tailings. The zinc and lead minerals
which will ultimately report to the concentrate are very
dense (specific gravity of 4.0 to 7.5). GNWT is uncertain
why there is a prediction of 8-12 mg/L of zinc in the
seepage coming from the WRP? It must likely be coming
from the DMS material, which will be added to the WRP.
Based on these predictions of zinc in the seepage, this
raises the question: what happens in the mill before the
DMS separation? First, the ore is crushed down to pea
gravel size material (i.e., silt, fine to coarse sand, up to
pea gravel). The coarsely-crushed ore is then fed into the
DMS process, where the lighter minerals in the ore are

July 31: We are OK with the suggestions except DMS
tailings. We believe this will get confused with flotation
tailings, or simply tailings. We prefer DMS rock, because
that is what it is, gravel-sized rock. The process description
is quite accurate, except the proportion of ore minerals is
more like 1/3. The predicted zinc concentration in WRP
seepage is not greatly different from before when much less
DMS rock was to be placed in the pile. The predictions are
based on source geochemistry, not field results. We believe
they are very conservative, and actual seepage will prove to
have much lower zinc concentrations. This is the reason we
believe our closure proposals will be appropriate and the
WRP will not be a long-term significant source of zinc.
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floated off (see illustration https://www.911metallurgist.com/blog/dense-heavymedium-separation-hms-dms). At this stage of the
process is where the problem arises. The crushing
process makes large pieces of rock smaller, but it does
not differentiate on the mineral type. So, it is inevitable
that some of the pieces of crushed ore will be gangue
minerals with small crystals of lead/zinc minerals that will
also float. Consequently, some slightly mineralized
material will be placed in the WRP, hence resulting in the
prediction of 8-12 mg/L zinc in seepage from the WRP.
Recommendation The GNWT recommends that the
developer amend the definitions of terms. The GNWT's
suggestions are as follows: o Waste rock  mined
material never intended to go to the mill for metal
recovery o Ore - mined material specifically intended to
go to the mill for metal recovery; this is the purpose of
the mine. o DMS tailings  ore reject material with
insufficient metal concentration to warrant processing in
the concentrator o DMS upgraded ore - ore material with
sufficient metal concentration to warrant processing in
the concentrator o Concentrator output  metal
concentrate  this is the stuff the mine sells o
Concentrator output  tailings  the residue
of the ore after all recoverable metal has been removed.
The GNWT recommends that the proponent revise the
composition/design/closure plan of the WRP to give
confidence that this will not be a long-term source of
zinc.
92

Tailings
Management
Backfill Plan Item 1

Comment The Tailings Management Backfill Plan (TMBP)
presents a plausible description of the
processing/production and management of DMS tailings
and concentrator tailings, intending to satisfy the overall
project objective of "no tailings (concentrator) on the

July 31: Comments on the comments: 1) The 25% DMS
reject is an average. Yes it will vary, but we believe the
average is correct. 2) We will have to provide comment later
about the potential density range, but for now we consider
the assumed SG to be correct. 3) The filling issues noted are
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surface at mine closure." However, the TMBP presents a
single scenario based on several key assumptions and/or
estimated parameters. Critical in this regard are: 1)
fraction of ore removed as DMS tailings, 2) placed density
of paste tailings in stopes, 3) percentage of underground
voids filled, 4) occasional backfilling with slurry tailings if
the paste plant is unavailable. Further discussion on
these points are as follows: 1) In Section 1.3.1 of the
TMBP; approximately 25% of ore to be removed as DMS
tailings. If this percentage goes down to improve metal
recovery, there will be more concentrator tailings and
therefore a greater volume be backfilled into the mine. 2)
In Section 1.3.2 of the TMBP; concentrator tailings will be
processed in a thickener followed by a paste plant and
then either stored on the surface or directed
underground. This material will have a specific gravity of
1.6 t/m3. It appears that this is an estimated value as the
proponent reports no test results. In the textbook:
Planning Design and Analysis of Tailings Dams (Vick
1990), the reported density range for lead/zinc tailings is
1.28 to 1.65 t/m3. The proponents design, not based on
test results, is based upon a density at the upper end of
the typical range. It is acknowledged that the DMS
processing will remove some of the lighter fraction of the
tailing's particles. In the event that the actual density is
less than the assumed value at the upper end of the
observed range, then the tailings will require a larger
volume for underground disposal. 3) Concerning the
percentage of underground voids filled, Section 3.2 of the
TMBP states that mined stopes are assumed to be filled
between 93 to 98% capacity. However, problems such as
access to fill the very top of a mined block (upper stopes),
ground instability (rockfall) resulting in some void being
loosely filled with rock, stopes which are not completely

accounted for the range given. There are ways to miximize
backfill. We believe the overall backfill will be towards the
upper end of the 93-98% range. We believe 98% was
assumed previously. 4) If the paste plant isn't available,
stope fill will have to wait. The mining schedule should be
flexible enough to work on multiple headings so mining is
not held up by paste plant availability. We will have to reply
re a sensitivity analysis at a later date.
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filled because of other mining requirements (ventilation,
safety egress, mining sequence for grade control, etc.)
may result in lower % backfilling. 4) In the event that the
paste plant is not available, and the mining schedule calls
for backfilling, then it may be necessary to backfill with
slurry tailings which will have a lower density. Reference:
Vick 1990. Planning, Design, and Analysis of Tailings
Dams. Vancouver: BiTech
Recommendation The GNWT recommends that a
probable range of these key parameters be identified in
the absence of test results completed by the proponent.
The proponent should also conduct a sensitivity analysis
to see the implications of non-optimal parameters. This
sensitivity analysis should also determine the revised
volume of additional waste mining needed at closure to
store surplus tailings.
93

Tailings
Management
Backfill Plan Item 2

Comment The GNWT is seeking clarity on the surface
July 31: If the tailings thickener is not available, tailings will
management of concentrator tailings for when the paste not be being produced. The thickener is the only way slurry
plant is unavailable: It is optimistic to assume that both tailings will be managed.
the tailings thickener and paste plant will be 100%
available whenever the concentrator is operating. How
will slurry tailings be managed in an upset condition?
Recommendation The GNWT recommends that the
TBMP be amended to address the temporary surface
storage of slurry tailings.
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Tailings
Management
Backfill Plan Item 3

Comment Section 1.3.2 of TMBP, second bullet, states
that the second storage area for 180,000 tonnes of
tailings will have a cover and design to be determined.
However, this mass may occupy a volume of 112,000 m3.
The GNWT believes that this seems impractical to cover.
Recommendation The GNWT recommends that the
cover design be presented and/or the TMBP be amended

July 31: The nature of the cover will be determined during
detailed design. Excess moisture is not the issue, the issue is
dust control. Moisture would be added to the filtered
tailings in the paste plant to make paste anyway.

Page 99 of 218

by the proponent to address reprocessing to address
excess moisture content.
95

Groundwater
flow
through/around
closed
underground
workings

Comment In Appendix B of the Closure and Reclamation July 31: See the letter from RGC provided.
Plan, Section 2.2, it is stated that the "Pre-mining
groundwater flow conditions are similar to post-closure
conditions". This is based on two assumptions: . that
virtually all of the voids will be backfilled with cemented
tailings, and . portal plugs with grouting will be
equivalent to premining rock quality. If these
assumptions are realized, then the groundwater flow
prediction is probably reasonable. However, there are
some factors which make these assumptions optimistic.
Firstly, underground mining and removal of 5 M tonnes
of ore will result in stress changes in the surrounding
rock, which will certainly result in ground movement and
opening of fractures in the rock around the ore body.
This effect will be greatest in the wall rock of the stopes.
Secondly, the bottom of every stope and the floor of
every drift and cross-cut will be a layer of crushed and
broken rock. In the bottom of stopes there will be some
ore type material which cannot be recovered from the
drawpoints. These materials will form an essentially
continuous permeable layer throughout the mine.
Thirdly, exploration drillholes will be a conduits for
groundwater. Portal plugs are proposed, and with good
grouting they may be effective barriers to groundwater
flow. However, grouting is an imprecise activity even
when conducted diligently, and especially so in fractured
near surface rock. Seepage may occur on the contact
between the concrete plug and the wall rock, as well as
through the grouted rock around the plugs. It seems
quite possible that the post-closure groundwater level
will not ever return to the pre-mining level. There may be
greater groundwater flow through and immediately
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adjacent to the mine workings in the post-closure period.
The modeled result (Closure Plan App. A RGC report,
Section 5 - bullet #3) of only 1% of the groundwater flow
contacting the mine workings seems quite optimistic. In
addition, there could be a zone of rock and/or backfill
which is not saturated in the post closure. The sensitivity
analyses in Appendix A of the Closure Plan do not cover a
sufficiently broad range of potential scenarios.
Recommendation The GNWT recommends that a
sensitivity study be conducted which considers the
seepage flow and water quality which may arise due to
more permeable rock in the zone immediately adjacent
to the stopes and in the grouted rock around the portal
plugs. This study should also assess the water quality
predictions associated with an increased zone of
unsaturated rock at closure. Specifically, sensitivity
scenario 1 should be expanded to include: Ã¢Â€Â¢ more
water flowing through the saturated zone (e.g 2x premining flow rate), Ã¢Â€Â¢ a larger unsaturated zone,
Ã¢Â€Â¢ a higher % of groundwater (i.e. >> 1%) becoming
contact water with mine backfill, wall rock and broken
ore in the floor of the stopes.
96

Need
consistency
across plans re:
waste
management
(EQC Report,
Waste
Management
Plan, Waste Rock
and Ore Storage
Management
Plan)

Comment There is a lack of consistency between
July 31: OK
management plans when describing waste management.
For example, Section 12.1 of the EQC Report mentions
that camp demolition waste will be stored at the WRP.
This was also mentioned in Section 2.3 of the Waste
Management Plan but wasn't carried into the WROSMP.
Recommendation Please ensure waste management is
described consistently across plans.
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97

Waste Rock Ore
Stockpile
Management
Plan

Comment Section 2.1.4 of the Waste Rock Ore Stockpile July 31: See the memo from Okane provided.
Management Plan (WROSMP) - Limiting /Managing
ARD/Metal Leaching states that a soil cover is proposed
to "limit leaching and seepage". Zinc in the seepage is
estimated to be 8 - 12 mg/l. A "preliminary numerical
modeling" is presented in Appendix A of the Closure and
Reclamation Plan (OKane Consultants, 2010). Two cover
types were simulated, non-compacted till and compacted
clayey till (rejected in Appendix A as not feasible to
construct). It is GNWT's opinion that construction of any
type of cover on a 2:1 slope will be very difficult.
Additional uncertainties include: where will the till
material come from, and is there a sufficient quantity
available? What are the soil properties? How will the
cover resist erosion? These issues are identified in the
2010 O'Kane memo and remain unresolved in the
application submitted by the proponent. Potentially up to
150,000 m3 of select till type soil (not colluvium) could be
required to cover the WRP. Therefore, the demonstration
that this quantity of material is available is critical for the
viability of the cover design. Reference - OKane
Consultants, 2010. Memorandum to David Harpley Canadian Zinc Corporation: Results of Preliminary
Numerical Modelling Program of WRP Cover System
Alternatives at Prairie Creek. Appendix A of NorZinc
Prairie Creek Mine Closure and Reclamation Plan Version 2.0, May 2021.
Recommendation The GNWT recommends that the
proponent's cover design be advanced sufficiently to
show that it can be constructed and that it will be
effective at reducing the flushing of zinc to the
environment. Preliminary numerical modeling based on
assumed parameters does not satisfy this
recommendation. The design should be supported with
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field assessment to demonstrate a sufficient quantity of
suitable material.
GNWT – Lands: Melissa Pink
ID

Topic

Reviewer Comment/Recommendation

4

General File

Comment (doc) cover letter&nbsp;
Recommendation

1

Preliminary
screening
timeline

Comment The Mackenzie Valley Land and Water
Board&#39;s draft work plan does not provide any
information about how and when the Board intends to
fulfill its preliminary screening responsibilities for this
development. The Review Board&#39;s January 2021
draft Guidelines for Preliminary Screeners supports the
GNWT&#39;s opinion that an early screening decision
should be made and added to the work plan as the draft
Guidelines states: &quot;For screenings of large or
complex developments, a screening determination
should be made earlier rather than later. If the screening
determination does not happen early, there will be
uncertainty among interveners (parties) and proponents
about whether the development will be referred to
environmental assessment, and the overall timing of the
regulatory process. For example, screening a
development that requires a Type A water licence will
require a robust process including information requests,
technical sessions, and a public hearing. In this case, it is
preferable that a screening decision be made early, and if
needed, an environmental assessment begin as soon as
possible. This early screening decision increases process
certainty, saves time, and can reduce duplication of
effort where an EA is conducted.&quot;
Recommendation To promote process certainty, the
GNWT recommends that the Board include the timing of
their preliminary screening decision in the work plan,

Proponent Response
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similar to the work plans for the Diavik A21 Project,
Rayrock Remediation Project and the Ekati Point Lake
Project. And that a screening decision is made as early as
possible.
2

Regulatory
Process
Timelines p.2 &
Table 1

Comment Under the Regulatory Process Timelines
paragraph it states &quot;Significant milestones have
also been bolded in the table below.&quot; Upon review
of Table 1, it is not clear what milestones are considered
significant as no tasks have been bolded.
Recommendation Recommend removing the sentence
stating that significant milestones are bolded in the table
OR bold the appropriate milestones in Table 1.

3

CZN's revised
timeline
proposal

Comment The GNWT attended a meeting hosted by CZN
on Tuesday, June 15, 2021 to discuss CZN&#39;s
proposed revisions to the timeline. CZN, Parks Canada,
ECCC, and representatives for Li&acute;i&acute;dli?i?
Ku?&acute;e?&acute; First Nation &amp; Nah?a
Deh&eacute; Dene Band, and Acho Dene Koe First Nation
attended. The GNWT was receptive to some of
CZN&#39;s suggestions, such as moving the tech session
to a week earlier in August 2021 (i.e. Aug 24-26) and
shortening the time required to submit intervener public
hearing presentations (e.g. 10 days rather than 14 days).
However, the GNWT is reluctant to agree to all of the
proposed revisions without knowing the views of all
parties as some of the shortened reviews could impact
parties&#39; abilities to fully consider and meaningfully
comment on material. Shortening the comment period
for: interventions, comments on IR responses, reviewer
comments on draft WL, and closing arguments from
interveners - could create difficulties for parties. The
GNWT notes that depending on the final schedule of
activities prior to the public hearing, it may be feasible to
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schedule the public hearing prior to Christmas 2021.
However, it is advisable that the hearing does not overlap
other proceedings (such as the Ekati Point Lake project)
as there may be staffing limitations for the GNWT (same
staff may need to attend both hearings). The
GNWT&#39;s preference is for a reasonable work plan
upfront to assist with overall planning and to help with
process certainty. Creating a condensed work plan that
will require amendments or extensions at each step is
not helpful.
Recommendation The Board should consider if
efficiencies can be found in the draft work plan, while
also providing a reasonable amount of time for parties to
fully consider and meaningfully comment on material.
́ ı ̨ Kų́é ̨ First Nation (Ft Simpson): Trieneke Gastmeier
Łıı́ dlı̨
ID

Topic

Reviewer Comment/Recommendation

1

Letter from Chief Comment (doc) Please find attached a letter from Chief
Antoine
Antoine regarding NZC&rsquo;s expanded application.
Regarding NZC Recommendation See attached.
Expanded
Application

2

Preliminary
Screening
Impacts and
Mitigations
Table: Terrestrial
Wildlife Habitat

Comment Through a recent LKFN Dene Knowledge Study,
land users have mapped boreal woodland caribou using
the area within approximately 4 km of the project. Land
users have noted that boreal caribou go up to the
mountains in the summer to escape the heat and
mosquitos. There is no discussion of how boreal caribou
will be disturbed or mitigated.
Recommendation Please provide any additional research
on boreal caribou in the region, potential impacts and
proposed mitigations.&nbsp;

Proponent Response

July 31: Potential impact and proposed mitigations for
wildlife (including caribou) were assessed in the
Environmental Assessment EA0809-002 (Appendix 17
Vegetation and Wildlife Assessment Report by Golder
Associates 2010). On December 8, 2011, the MVEIRB issued
their Report of Environmental Assessment (REA) and
concluded that the proposed mine development, as
described in the REA and including CZN's commitments, is
not likely to have any significant adverse impacts on the
environment or to be a cause for significant public concern.
Since then, additional caribou studies have been conducted.
A document titled Prairie Creek Mine All-Season Road
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Caribou Data Gap Analysis (dated November 2019; prepared
by Tetra Tech) summarizes the more recent caribou surveys
in the region including CZN's aerial caribou survey (March
2019) and Parks Canada's satellite collared caribou data.
CZN is also preparing an additional report that presents the
results of the remote cameras (June 2019 - August 2020)
installed at the mine, airstrip, and portions of the proposed
all-season road. Results from these surveys will be
incorporated into the Wildlife Management and Monitoring
Plan. Caribou of any type are rarely seen at the mine site.
Those that are are suspect to be mountain caribou. No
mitigation is considered necessary.
3

N/A

Comment Additional technical comments and
recommendations on behalf of LKFN will be submitted by
Kathy Racher.&nbsp;
Recommendation N/A

MVLWB: Kim Murray
ID

Topic

Reviewer Comment/Recommendation

Proponent Response

1

Permit
Application and
discontinuance,
final clearance of
current Permits
held by CZN

Comment As CZN is applying for Permit MV2021D0005 to July 31: CZN notes that we can apply to discontinue any
include mineral exploration and mining and milling at
permits that would be covered by the issuance of
Prairie Creek Mine, Permit MV2021D0005, if approved, MV2021D0005 once issued by MVLWB.
would negate the need for Permit MV2020C0008
(mineral exploration) and Permit MV2020D0007 (mining
and milling) to be held by CZN for Prairie Creek Mine.
Recommendation Board staff remind CZN that they
could apply to discontinue and request final clearance for
Permit MV2021D0005 and MV2020C0008 if Permit
MV2021D0005 is issued.

2

Licence
Application and
cancellation of
current Licenses
held by CZN

Comment As CZN is applying for Licence MV2021L2-0004 July 31: Thank you for the information and CZN will followto include mineral exploration and mining and milling at up with MVLWB on this process.
Prairie Creek Mine, Licence MV2021L2-0004, if approved,
would negate the need for Licence MV2019L2-0006
(mineral exploration) and Licence MV2020L2-0003
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(mining and milling) to be held by CZN for Prairie Creek
Mine.
Recommendation Board staff remind CZN that a licensee
may apply to the Board to cancel a licence prior to its
expiry date. For more information on this process, please
contact Board staff.
3

Licence
Application Form
- 7. Quantity of
Water Involved

Comment CZN indicates in the Licence Application Form July 31: No, but aquifer flow rates don't change over time.
that the proposed domestic/potable water use will be 11 The aquifer is replenished by Prairie Creek. 50 m3/day
m3/day during exploration, 82 m3/day during
represents ~0.01% of the mean creek flow.
construction, and 50 m3/day during operations, and that
the flow in the screened aquifer was estimated at 500
m3/day in 1982.
Recommendation CZN to discuss if a more recent flow
value for the well exists, and further discuss how the
proposed withdrawal rate is protective of the
environment.

4

Licence
Application Form
- 7. Quantity of
Water Involved

Comment CZN indicates in the Licence Application Form July 31: Yes and yes.
that the proposed water source for drilling will be various
local creeks, with a proposed water use of 5 m3/hole.
Recommendation Are the various creeks identified by
CZN the same as those submitted with the 2020
Amendment Application for MV2019L2-0006 (i.e.,
currently listed for Part D, Condition 2 of Licence
MV2019L2-0006)? Does CZN still propose the same
annual water use for drilling, as currently listed for Part
D, Condition 3 of Licence MV2019L2-0006?

5

Licence
Application Form
- 7. Quantity of
Water Involved

Comment CZN indicates in the Licence Application Form
that the water drawn for the various creeks for drilling
will be <10% of instantaneous flow.
Recommendation How will CZN determine the flow of
the various creeks to know that water use is <10% of
instantaneous flow?

July 31: This is no different from what as assumed in
MV2019L2-0006. The <10% of instantaneous flow is for
aquatic life protection. This applies to Prairie Creek. Prairie
Creek is gauged. For the other creeks used for water supply,
water is drawn from headwaters that are not fish-bearing.

Page 107 of 218

6

Licence
Application Form
- 7. Quantity of
Water Involved Water Use
General
Comment

Comment CZN has proposed a water management
strategy that involves diversion of groundwater away
from the underground workings into Cell B of the Water
Storage Pond and ultimately discharged to Prairie Creek.
While it is understood that this approach is intended to
reduce the mineralization of the groundwater and
maintain it as non-contact minewater, this water
management practice is considered a water use (see
MVLWB issued Reference Bulletin
https://glwb.com/sites/default/files/lwb_reference_bulle
tin_-_water_use_-_jun_11_20.pdf). Based on this
information, CZN will need to provide a total volume of
groundwater to be diverted annually.
Recommendation CZN to provide the total volume of
groundwater to be diverted annually.

July 31: We disagree with the intepretation. The Reference
Bulletin is referring to surface water. The rationale provided
in the Bulletin for water use is "Any withdrawal or diversion
of water, directly or indirectly, from a water source for any
period of time is considered a water use, since the water
that is removed is not available to other potential users of
the water source during that time". This may apply to water
available in a stream or lake, but clearly does not apply to
groundwater abstraction from a Mine which would
otherwise not be available to other users. Further, there is
no difference in term of diversion between pumping from
interception wells (non-contact water) and pumping from
sumps (contact water). Also, the non-contact water would
be returned to Prairie Creek, the original destination of the
groundwater.

7

Licence
Application Form
- General
Comment Water Use Fees

Comment CZN has proposed to direct some non-contact
water into Cell A as a contingency if Cell A water needs to
be improved for the mill process feed (EQC Report, page
55). According to the Board's Water Use Fee Policy (2021)
(https://mvlwb.com/sites/default/files/202107/Water%20Use%20Fee%20Policy%20%20Approved%20July%202021.pdf), if Cell B water that
originated from groundwater upgradient of the mine is
used to improve the water quality of Cell A water, Water
Use Fees would be applicable to this quantity of Water.
In order to determine the Water Use Fee amount for this
water and when they would apply, Board staff will need
more information. Please note that if Licence MV2021L20004 does allow for the proposed contingency and
consequently requires these Water Use Fees to be paid,
they would still apply even if the Cell B water does not
end up being diverted to Cell A.
Recommendation CZN to provide the total volume of Cell
B water that could be required to be diverted to Cell A to

July 31: With reference to Table 4-1 in the EQC report, 3,494
m3/day of effluent goes to Cell A for recycle, and 3,925
m3/day is recycled to the Mill. Therefore, 431 m3/day of
new water is 'used'. It makes sense to use to use this
amount for water use fees. Note, Cell B water is not to
"improve the quality of Cell A water", it is to provide makeup water in the event there is insufficient contact water.
Either way, what we've proposed covers both possibilities.

Page 108 of 218

improve the mill process feed water quality, and when
this water will be diverted from Cell B to Cell A.
8

Consolidated
Project
Description,
sections 1.3.4
and 1.3.6

Comment Section 1.3.4 indicates non-contact
groundwater will be temporarily stored on surface prior
to discharge, and eludes to storage occuring in the Water
Storage Pond. Section 1.3.6 indicates the Water Storage
Pond is also a contingency measure for the storage of
tailings should surface storage capacity be insufficient.
Board staff interpret this to mean that both non-contact
water and tailings could be stored in the Water Storage
Pond concurrently. Would a berm be constructed to
separate the tailings from the non-contact water?
Recommendation CZN to discuss management of the
WSP if it were determined that tailings needs to be
temporarily stored there.

July 31: Mill water is to be stored in Cell A. Non-contact
water is to be stored in Cell B. If necessary, the tailings
would be placed in Cell A. This is already provided for in
MV2020L2-0003.

9

Letter Re
Incomplete
Application: 14
Facilities - Dams

Comment In their letter supporting the submission, CZN
states the assumption of a 1/2475 year return period
earthquake was utilized to determine the dam
classication as high, as defined by the Canadian Dams
Association. Board staff note that sections 2.5 and 6.0 of
the Canadian Dams Association Dam Safety Guidelines
(2007 and 2013 revision) provide guidance on
determining the dam classification through qualitative
and quantative metrics.
Recommendation Please elaborate on how the dam
classification was determined for the Water Storage
Pond's current design, and describe whether other
metrics were considered as part of determining the dam
class, including flood risk and the potential consquences
of dam failure, such as loss of life, economic losses,
environmental losses, and cultural losses.

July 31: The dam classification provided by Golder was
based on earthquake risk. We do not believe they
considered other factors. We do not believe there is a flood
risk because it has been demonstrated that the armour can
withstand a PMF event. A dam failure is unlikely to result in
a loss of life. However, there is potential for environmental
loss. It is our understanding that the Board is asking this
question in order to determine the frequenct of dam safety
review. We believe a review is required within 3 years of
construction. We propose that the frequency of subsequent
reviews be based on the conclusions of the 1st review. Note
that the WSP berm is already built, and is intended to retain
water. This is very different from a berm constructed from
cycloned tailings intended to impound fine tailings. Further,
the updates proposed for the WSP were proposed
previously and are permitted under MV2020L2-0003.

10

Letter Re
Incomplete

Comment To draft the Licence conditions, it is necessary July 31: In the Dam Safety Guidelines, a Dam is defined as
to understand if other dams besides the Water Storage "A barrier constructed for the retention of water, water
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11

Application: 14 Pond are present on site (e.g., flood protection berm,
Facilities - Dams Catchment Pond).
Recommendation CZN to discuss if other structures on
site are considered to be a dam as per the Dam Safety
Guidelines definition of a Dam.

containing any other substance, fluid waste, or tailings,
provided the barrier is capable of impounding at least
30,000 m3 of liquid and is at least 2.5 m high". The flood
berm is not intended to retain water (keep water in). It is
intended to prevent flooding of the site (keep water out).
The Catchment Pond is a retention structure, but with an
area of approximately 3,000 m2 and an average depth of 1
m, it would retain much less than 30,000 m3.

Mineral
Exploration
Security

July 31: It would be appropriate for the security currently
held under Licence MV2019L2-0006 (mineral exploration) to
be transferred to the new Licence MV2021L2-0004
following potential issuance. The amount would then be
subtracted from the final mine closure total.

Comment In the Incomplete Letter issued to CZN on
March 19, 2021, Board staff included a requirement for
CZN to update the Closure Cost Estimate to include
mineral exploration activities. In response to this
requirement, CZN indicated in a letter submitted May 26,
2021 that this requirement does not need to be updated
because "the components of those activities (decline,
waste rock pile, water treatment plant, Polishing Pond)
will be removed or consumed during mine construction
and operations, and the closure cost is specific to the end
of the operating mine". However, if construction for the
updated mine plan does not immediately begin following
potential issuance of the Licence, but mineral exploration
activities do continue under the potential new Licence
MV2021L2-0004, it appears that appropriate security for
mineral exploration activities may not be held under the
potential new Licence. Would it be appropriate for the
security currently held under Licence MV2019L2-0006
(mineral exploration) to be transferred to the new
Licence MV2021L2-0004 following potential issuance (in
the event that MV2019L2-0006 is closed)? Does CZN
propose phasing for the closure cost estimate presented
in Appendix I?
Recommendation CZN to discuss their argument that the
closure cost submitted with the Application appropriately
covers mineral exploration. This could include a
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discussion of proposed security phasing, or transfer of
current securities held under Licence MV2019L2-0006 to
the new potential Licence MV2021L2-0004.
12

Licence
MV2019L2-0006
Spill Reports
June 2021

Comment Board staff note that CZN submitted Spill
Reports to the Board for June 12 and 17, 2021 that
indicated EQC for Licence MV2019L2-0006 had been
exceeded, associated with an ice plug at the entrance of
the 870 m portal giving out suddenly and causing a rapid
discharge of the water accumulated behind it.
Recommendation CZN to discuss how future issues with
the ice plug in spring will be mitigated while the current
water management system at Prairie Creek Mine is still in
place. CZN to discuss if any damage to on-site
infrastructure caused by the ice plug giving way occurred
and if this could have any implications on the current
applications for the updated mine plan.

July 31: We are intending to extend a pipe out from the
portal in order to be able to drain mine water in the spring
and prevent build-up behind a future ice plug. The ice plug
failure did damage water treatment inlet works and caused
ersion, however repairs have since been made. There are no
implications on the current applications.

13

Preliminary
Screening and All
Season Road concentrate
transport

Comment CZN's Application includes a proposal to
increase mine production rates which would presumably
increase the overall amount of concentrate being
transported on the All Season Road (ASR). It is unclear to
Board staff if this represents a change to the ASR Project
compared to what was assessed during the
Environmental Assessment for the ASR (EA1415-01)
considering traffic on the road, or if mitigations
associated with a different amount of traffic on the ASR
(e.g., traffic spanning a longer time period each year)
could be covered through existing management plans
required under the ASR authorizations (MV2014F0013,
MV2014L8-0006, MV2019L8-0002).
Recommendation CZN to discuss if the increased mine
production rates will increase traffic on the ASR
compared to what was assessed during EA1415-01. CZN
to discuss if mitigations associated with potentially

July 31: We have prepared two documents on this matter,
anticipating these questions, which we intended to submit
with applications for Type A WL's for the ASR. These
documents are provided now, one relating to traffic and the
other to effects.
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greater traffic and concentrate transport on the ASR will
be covered through existing ASR management plans.
14

Preliminary
Screening and All
Season Road liquefied natural
gas or
compressed
natural gas

Comment In 1.3.8 of the CPD, CZN indicated that "With July 31: LNG/CNG pose much less spill risk, so no additional
access support now by all season road, the diesel can be mitigations are required. LNG/CNG transportation will be
mostly substituted by natural gas, either in liquefied or
suitably addressed in existing ASR management plans.
compressed form". Board staff note that the
Environmental Assessment for the All Season Road
(EA1415-01) considers transport of diesel fuel along the
ASR, not LNG or CNG.
Recommendation CZN to discuss if mitigations
associated with transporting LNG/CNG along the ASR
compared to transporting diesel, and if mitigations
associated with transporting LNG/CNG will be covered
through exisitng ASR management plans.

15

Consolidated
Project
Description,
Table 1-2 Mine
Components and
Screening

Comment Board staff note that information in Table 1-2 July 31: The 'new' stockpile for that location is the ROM ore
pertaining to the Decline waste rock pile indicates that
stockpile.
the decline waste rock pile will form the base of the new
stockpile or be moved to the permanent Waste Rock Pile.
Board staff are uncertain whether the new stockpile
refers to the Temporary waste rock stock pile discussed
in row 6 on the same page.
Recommendation Please clarify whether the new waste
rock pile refers to the temporary waste rock stockpile.

16

Consolidated
Project
Description,
Table 1-2 Mine
Components and
Screening

Comment Board staff note that Table 1-2 states that CZN
plans to alter the existing Mill and indicates that
additional screening is not required without providing
rationale.
Recommendation Please provide rationale as to why
additional screening of the Mill is not required despite
changes occuring to the existing structure which was
previously assessed.

July 31: The majority of the changes are occurting inside the
building, which was always the plan e.g. new electrical and
process controls. Another grinding unit may be added, but
again within the footprint, and constituting what we would
consider as 'modifications', and within the scope of the
exisitng licence. As noted previously, instead of a
concentrate load-out and large concentrate storage shed,
we will have a much smaller container loading building.
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17

Preliminary
Screening
Impacts and
Mitigations Table
Page 1

Comment On page 1 CZN identifies the impacts
July 31: The expanded WRP is approximately 4.2 ha larger
associated with the clearing of timber, brush, or
than the original WRP proposed. The slope, rocky and
vegetation mat, as "vegetation loss from the WRP", then previously disturbed by exploration access roads.
states "Inconsiquential in terms of area, and low value".
Recommendation Please describe how CZN determined
that the timber, brush, or vegetation that will be
impacted by the Waste Rock Pile is inconsiquential in
terms of area and of low value.

18

Preliminary
Screening
Impacts and
Mitigations Table
Page 2

Comment On page 2 CZN indentifies the impact
associated with transfer, storage, and use of petroleum
products and/or chemicals, as "soil contamination"
without identifying mitigation. Board staff note that CZN
indicates that a bioremediation cell may be utilized as a
means to manage soil that becomes impacted.
Recommendation Please describe the mitigation
measures that will be implemented to prevent soil from
being impacted as a result of the transfer, storage, and
use of petroleum products and/or chemicals.

19

Preliminary
Screening
Impacts and
Mitigations Table
Page 2

Comment On page 2 CZN identifies the impact associated July 31: Truck loading/unloading in covered areas with
with the activity identified as "other" as "soil
prepared floors, not over-filling trucks, use of roll-back tarps
contamination" then subsequently states that best
during transits.
practices will be used to avoid over-filling and loss of tails
in transit; however, Board staff are uncertain what
consistututes best practice as a mitigation measure.
Recommendation Please describe what mitigation
measures are associated with the phrase "best practices"
with regards to the potential impact of contaminated soil
resulting from transfering taiings between the Active and
Secondary stockpiles.

20

Preliminary
Screening
Impacts and

Comment On page 9 CZN identifies the impact associated July 31: Anecdotal observations from mine staff over many
with clearing of timber, brush, or vegetation mat as "loss years (three decades) suggest that few wildlife are seen in
of habitat in the WRP extension area", then states
the area of the proposed WRP.
"Minimal impact because habitat does not appear to be

July 31: See Appendix A to the SCP - SOP Fuel Transfer. For
storage - secondary containment with capacity >110% of
largest container. For use, maitain and know how to use
spill kits, know where they are, use drip trays under
stationary vehicles.
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Mitigations Table in use. Habitat is poor".
Page 9
Recommendation Please describe how CZN determined
that the habitat does not appear to be in use and is
considered poor.
21

Preliminary
Screening
Impacts and
Mitigations Table
Page 12

Comment On page 12 CZN identifies the impact to
July 31: Heritage resources are normally associated with
heritage resources associated with the construction of
trails and camp sites. The expansion area is unlikely to have
structures, then continues to state "Steep WRP extension hosted either.
area to be disturbed is considered to have very low
heritage resource potential".
Recommendation Please describe how CZN determined
there to be very low heritage resource potential in the
WRP extension area.

22

Draft Permit
Conditions - Site
Specific Permit
Conditions
MV2020C0008
MV2020D0007

Comment Board staff note that non-standard, sitespecific Permit conditions are included in CZN's current
mineral exploration Permit MV2020C0008 (conditions
SPUR ROADS, PROGRESS) and CZN's current mining and
milling Permit MV2020D0007 (conditions QUARRY
MATERIAL, CRUSHING, TRUCKS/VEHICLES OR
MACHINERY LEAVING THE CONCENTRATE SHED,
CONCENTRATE STORAGE/REMOVAL, SITE
INFRASTRUCTURE).
Recommendation CZN to comment on the applicability
of the previous site-specific Permit conditions to draft
Permit MV2021D0005 conditions.

July 31: We would encourage the Board to include these in
the new draft permit for review, with possible modification
of concentrate-related conditions to reflect the new loading
plan (containers).

23

Draft Permit Maximum Fuel
On Site

Comment To draft Permit MV2021D0005, Board staff
require values for the maximum fuel to be stored on site.
CZN indicates in the Permit Application Form that the
capacity of diesel containers is 6,814,800 litres, the
capacity of gasoline is 2,000 litres, and the capacity of
aviation fuel is 8,200 litres. Do these values include the
LNG or CNG now proposed to be used by CZN for power
generation?
Recommendation CZN to clarify the amounts of fuel to

July 31: In addition to the fuels listed, the current concept
requires a 1,000,000 USG field-erected LNG storage tank
providing over six weeks of LNG fuel storage. The storage
capacity for CNG to have the same energy density as LNG is
about 2,380,952 USG, and therefore LNG is preferred.
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be stored on-site for the Maximum Fuel On Site Permit
condition, including consideration for the LNG/CNG.
24

Draft Licence Licence
MV2019L2-0006
Conditions

Comment Board staff note that in Section 12.0 of the
EQC Report CZN describes which Licence conditions from
CZN's current mining and milling Licence MV2020L2-0003
CZN believes do not need to be changed to
accommodate the revised project, and changes that CZN
believes will be needed to reflect the project changes
applied for. CZN is also applying to have mineral
exploration activites included in the new Licence
MV2021L2-0004, however the appropriateness of the
conditions in the current mineral exploration Licence
MV2019L2-0006 are not discussed in CZN's Application. It
appears that certain project-specific conditions currently
in MV2019L2-0006 will not be relevant for the draft
Licence MV2021L2-0004.
Recommendation CZN to discuss the relevance of
project-specific conditions currently in Licence
MV2019L2-0006 to the new draft Licence MV2021L20004 (e.g., EFFLUENT TREATMENT PLAN; MINEWATER
TREATMENT CONTINGENCY PLAN; GEOCHEMICAL
VERIFICATION PROGRAM; TAILINGS CONTAINMENT
FACILITY; CATCHMENT CONTROL STRUCTURE; POLISHING
POND - FREEBOARD; POLISHING POND GEOTECHNICAL
ASSESSMENT; TANK FARM GEOTECHNICAL ASSESSMENT;
ANNUAL INSPECTION - FLOOD PROTECTION WORK; 870
METRE PORTAL; TANK FARM DECANT WATER-QUALITY
CRITERIA; TANK FARM DECANT - INSPECTOR
NOTIFICATION).

July 31: In our opinion, all of the project-specific conditions
relating to exploration need to be retained in the new
permit since CZN is proposing to continue with those
activities at least until the early works, and some after that
until mine dewatering starts (use of the exisitng water
treatment plant and Polishing Pond for example). Note that
it was the Board's strong preference to merge the existing
permits. We did not expect that that would mean deletion
of parts of them.

25

Draft Licence Water Use Definitions

Comment In the Licence Application Form (7. Quantity of
Water Involved), CZN proposes three different water use
rates for the domestic/potable camp well water for
exploration, construction, and operations. To include this

July 31: CZN suggests the following definitions for water use
rates for the domestic/potable camp well. - Exploration mining exploration and associated uses including
underground decline development to be accessed at the
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in the Water Use section of the draft Licence MV2021L20004, the terms "exploration", "construction", and
"operations" may need to be defined.
Recommendation CZN to propose definitions for the
draft Licence for "exploration", "construction", and
"operations".

870 metre elevation at the Prairie Creek Mine. This
definition is currently the scope in MV2019L2-006 and
outlines activities related to exploration. - Construction any activities undertaken to construct or build any
component of the Project intended for Mining and Milling
Operations. This definition is currently in MV2020L2-0003
and has been added to. - CZN sugestes updating Operation
to Mining and Milling Operations of which the definition is
currently in MV2020L2-0003. - Mining and Milling
Operations - refers to drilling and blasting of rock to extract
Ore for subsequent milling to produce concentrates for
commercial sale.
July 31: The standard condition for geochemical criteria was
included for the situation "when potentially-acid-generating
(PAG) materials have been identified on-site". At present,
identied PAG relates to mineralization, which we not
intending to use for construction. Therefore, we do not see
a need to develop geochemical criteria. This will just lead to
geochemical testing of natural soil and exposed dolomite
rock in the on-site quarry, which is a waste of time and
money and not necessary. We note that WSP backslope was
tested and 10 samples were not PAG and had no
significantly leachable metals. The same results were
received for samples taken from the old waste rock piles in
Harrison Creek.

26

Draft Licence Construction
Material Geochemical
Criteria

Comment The Board's Standard Water Licence
Conditions includes a condition in Part E: Construction
that requires the Licensee to ensure that all material
used in Construction of the Project/a specific project
component meets geochemical criteria, as outlined in the
Licence or a management plan.
Recommendation CZN to comment on any plans to
develop geochemical criteria associated with
Construction related to the updated mine plan.

27

Draft Licence Structure
Description and
Construction
Plan

Comment The Board's Standard Water Licence
July 31: We do not believe we will be constructing any nonConditions
engineered structures intending to contain, withhold, divert,
(https://mvlwb.com/sites/default/files/standard_water_l or retain Water or Wastes.
icence_conditions_and_schedules_-_basic__apr_20_20.docx) includes a condition in Part E:
Construction requiring for the submission of Structure
Description and Construction Plans for the construction
of all structures, excluding Engineered Structures,
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intended to contain, withhold, divert, or retain Water or
Wastes.
Recommendation CZN to confirm if construction of nonEngineered structures will occur associated with the
updated mine plan.
28

Draft Licence Tailings
Containment
Facility Dams

Comment The Board's Standard Water Licence
Conditions includes a section under Part E: Construction
containing conditions related to Tailings Containment
Facility Dams. As CZN has indicated that the Water
Storage Pond is a contingency measure for the storage of
tailings should surface storage capacity be insufficient
(Section 1.3.6 Consolidated Project Description), it is
unclear to Board staff if the conditions listed under
Tailings Containment Facility Dams in Part E of the
Board's Standard Water Licence Conditions should be
included in draft Licence MV2021L2-0004.
Recommendation CZN to review Part E: Construction Tailings Containmnet Facility Dams of the Board's
Standard Water Licence Conditions and discuss the
applicability of the conditions to the draft Licence
MV2021L2-0004.

July 31: The WSP is not a "Tailings Dam" i.e. retaining
tailings. The WSP is to retain water. The up to 25,000 m3 of
tailings, if placed in Cell A, would be placed in the bottom of
the cell, adjacent (west) of the stabilization apron, attaining
a height less than that of the apron, and placed against the
northern side of the cell. As such, the tailings would not
abut the southern embankment, and in the highly unlikely
event of embankment failure, the tailings would not be
released. Consequently, conditions related to Tailings
Containment Facility Dams are not necessary or
appropriate, and are not included in the current licence.

29

Draft Licence Annual
Geotechnical
Inspection

Comment The Board's Standard Water Licence
Conditions includes a condition in Part F: Waste and
Water Management that requires an annual geotechnical
inspection conducted by a Professional Engineer.
Recommendation CZN to discuss if structures intended
to contain, withhold, divert, or retain Water or Wastes
that are not Engineered Structures would require an
Annual Geotechnical Inspection.

July 31: We would assume that any structure intended to
contain, withhold, divert, or retain Water or Wastes,
engineered or otherwise, would require an Annual
Geotechnical Inspection.

30

Draft Licence Conditions
Applying to

Comment In the current mining and milling Licence
July 31: See our response to GNWT 36.
MV2020L2-0003, Part E, Condition 10 allows for no more
than 50,000 tonnes of tailings to be stored in the Water
Storage Pond at any time during operations. CZN has
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Waste
Management

indicated tailings may be stored in the Water Storage
Pond as a contingency based on the updated mine plan,
but it is unclear what the volume would be.
Recommendation CZN to discuss if Part E, Condition 10
from MV2020L2-0003 is relevant for the draft Licence
MV2021L2-0004 or if the volume should be updated.

31

Draft Licence Conditions
Applying to
Waste
Management

Comment Board staff note that in Section 12.0 of the
EQC Report CZN indicates that "Conditions will also need
to be added for the new secondary tailings stockpile". It
is unclear to Board staff if management details for the
new secondary tailings stockpile should be covered under
a management plan (e.g., under an expanded Taillings
Plan).
Recommendation CZN to propose draft Licence
conditions for the management of the new secondary
tailings stockpile or discuss the possibility of these details
being included under a management plan.

32

Contaminant
Loading
Management
Plan - 1.3
Locations of
Concern

Comment It is stated that "Buildings enclosed on all sides July 31: An appropriate reference from the US EPA for dust
provide approximately a 90% measure of protection
control related to 4-sided buildings will be provided in the
against windblown dust". It is unclear from the text
next version of the CLMP
where the 90% estimate originated from (e.g., is there a
refernence to a study or model that was conducted to
generate this estimate?)
Recommendation CZN to discuss how the estimate of a
90% measure of protection against windblown dust in
the building was determiend.

33

Contaminant
Loading
Management
Plan - 2.1
Concentrate
Loading and
Storage

Comment It is stated that "Mobile equipment used for
transporting the containers within the Mine site will be
washed on a regular basis in a dedicated washing area
with water collection". How will the water collected be
managed (e.g., will it be treated?)
Recommendation CZN to discuss how the water

July 31: The TBMP, Appendix A, Section 4, discusses surface
tailings storage. The conditions we were referring to are
related to final design and construction. More broadly, we
would prefer licence conditions over management plans
because the approval of the latter has become onerous and
inefficient.

July 31: To be determined in detailed design but this
designated area will include a low permeability floor and
water collection to be directed to the wastewater
management system.
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collected in the concentrate loading plant will be
managed.
34

Contaminant
Loading
Management
Plan - 2.1
Concentrate
Loading and
Storage

Comment It is stated that "Inspections of the locations of July 31: Visual surface inspections for impacted soils will be
conern at the Mine site will be undertaken regularly to
conducted at least monthly and documented by the plant
identify or rule out evidence of soil contamination from supervisor in the transfer areas.
concentrate handling or transport." It is unclear what
time frequency "regularly" refers to. It would be
beneficial if more information about the inspections was
provided (e.g., who will conduct the inspections, what
will the inspection personnel be looking for?)
Recommendation CZN to provide further details about
the inspections.

35

Contaminant
Loading
Management
Plan - 3.1.1
Baseline
Sampling

Comment The text indicates that "baseline soil quality
July 31: This should state Sections 3.1.2 through 3.1.4.
will be assessed by collecting native soil samples in
accordance with Sections 3.2 thorugh 3.4". However, the
Plan does not include a section 3.2 or 3.4, and it is
unclear what the proposed location of the soil samples
collected for baseline will be.
Recommendation In the next version of the Plan, the
reference to Sections 3.2 through 3.4 should be updated.
Please discuss further details about the baseline soil
samples to be collected, including the sampling locations.

36

Contaminant
Loading
Management
Plan - 4.0
Response
Planning

Comment In section 3.1.5 it indicates that soil sampling July 31: Update frequency to annual for the first three
will be conducted every third year. However, Action Level years.
I to III use annual concentrations as the action level
parameter. Further, annual concentrations are
referenced throughout the report (e.g., in Section 5.0
Annual Report). It is unclear how annual concentrations
can be used for the action levels and reported in the
Annual Report, given that sampling will only occur every
third year.
Recommendation CZN to discuss the proposed sampling
frequency and how it related to the annual
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concentrations used for determining action level triggers
and the reporting through the Annual Report.
37

Contaminant
Loading
Management
Plan - 4.1 Action
Level I Response

Comment The definition of Action Level in the Board's
Standard Water Licence Conditions and Schedules is "a
predetermined qualitative or quantitative trigger which,
if exceeded, requires the Licensee to take appropriate
actions". In Section 4.1 of the CLMP, it is indicated that
"no further investigation, contamination management, or
additional mitigation measures are considered to be
warrnated at this action level". It is unclear to Board staff
why this would be an action level if no action will be
taken when Action Level I is triggered.
Recommendation CZN to discuss why Action Level I was
chosen as an action level, given that no mitigation
measure is proposed if it is triggered.

July 31: Action Level I will be removed as it is more of an
assessment of data, flagging those concentrations above
baseline but less than 20% above the baseline
concentration. This considers variability in baseline
conditions with no proposed action required. Action is
proposed for concentrations greater than 20% above the
baseline concentrations.

38

Closure and
Comment The CRP identifies new and existing project
Reclamation Plan components, along with proposed changes to existing
- Section 2.8
component; however, it does not appear to address
reclamation of components based on the current stage(s)
of components' development.
Recommendation It is recommended that clarification is
provided for not addressing closure and reclamation
activities for new and existing project components in
ways that are consistent with the MVLWB/AANDC
Guidelines for the Closure and Reclamation of Advanced
Mineral Exploration and Mine Sites in the Northwest
Territories
(https://mvlwb.com/sites/default/files/wlwb_5363_guid
elines_closure_reclamation_wr.pdf; the Guidelines).

July 31: In general, we disagree, but it is not possible to
meaningfully reply in the absence of specifics regarding
which components are in question. A discussion would likely
be more efficient.

39

Closure and
Comment Table 2 suggests that reclamation activities for
Reclamation Plan the project will not include infrastructure/impacted sites,
- Section 4.2.4
such as, the airstrip, historical waste rock piles, and
airstrip quarry.

July 31: We have noted previously that Indigenous groups
have shown little interest to date in providing guidance on
closure matters. Their interest is development. We would
suggest that the draft CRP is the place to start.
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Recommendation CZN to confirm whether relevant
stakeholders were consulted and engaged prior to
deciding the fate of these impacted sites/infrastructure.
40

Closure and
Reclamation Plan
- Sections
1.4.2.3, 4.2.6, 4.4

Comment The CRP states that Canzinc will strive to
July 31: The last para. of Section 4.2.6 and the schedule in
achieve a closure condition that will not require longSection 4.4 indicate clearly a 13 year monitoring period.
term active care and maintenance; consequently, postclosure monitoring is expected to be limited to a definite
period of time. The Monitoring, Maintenance, and
Reporting Program section suggests that monitoring will
occur for approximately 13 years while the Reclamation
schedule suggests the post-closure montitoring will occur
for a duration of about 6 years.
Recommendation Confirmation should be provided on
the approximate number of years that the CZN
anticipates that it will need undertake post-closure
monitoring activities.

41

Closure and
Reclamation Plan
- Appendix A - O'
Kane Consultants
Inc.
Memorandum

Comment While it appears that most of the design
July 31: See the provided memo from Okane.
factors or variables, in O'kane' Preliminary Numerical
Modelling Program of the Waste Rock Pile (WRP) Convers
System, may still be applicable to the expanded waste
rockpile cover system currently being proposed, some of
the deign factors/specifications may need to be updated
to ensure complete applicability to the expanded cover
system.
Recommendation Confirmation should be provided on
whether the current model will completely apply to the
expanded waste rock pile cover system, and if not,
provide details on whether/when the model will be
updated.

42

Closure Cost
Estimate

Comment It is noted that the line item for "Interim Care July 31: The amount we assessed for this item is $1,228,157.
and Maintenance" includes an estimate of $1,228,157 for The spreadsheet that we have has no ability to split the cost
water liability but no estimate for land liability.
between land and water.
Recommendation Rationale should be provided for the
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exclusion of land liability from the "Interim Care and
Maintenance" line item.
43

Closure Cost
Estimate

Comment The estimate seems to lack details for many
critical assumptions required to contextualized the
information presented, including the following: -Whether
unit costs are based on a third-party contractor carrying
out the work; -If fuel and/or equipment would need to be
mobilized to the site to carryout reclamation activities;
and -Whether progressive reclamation over time is/isn't
being considered.
Recommendation Clarification should be provided on
how the cost estimate addresses the assumptions noted,
as required under the GNWT - Reclaim 7.0 Model for
Estimating Reclamation Costs.

July 31: We used the unit rates in the spreadsheet which we
assume to be 3rd party contractor rates. We do have
150,000 litres of diesel fuel mobilized into site to carry out
reclamation activities. The equipment needed to carry out
reclamation activiites would already be on site. It is not
possible to have any significant progressive reclaimation
during operations since all facilities are in use. For example,
to reclaim the WRP we will need to borrow the WSP dykes
to obtain the cover material.

44

Engagement
Plan: 3.1.3 Scope
of the
Committee

Comment Under 3.1.3 Scope of the Committee CZN
indicates that Regulators can ask questions and raise
concerns, and can "also be available answer questions
from the Bands and public".
Recommendation CZN to clarify if this statement is
referring to MVLWB staff. Board staff do see the merit in
attending future Technical Advisory Committee meetings,
but cannot fully commit to being able to attend them all
at this time.

July 31: Section 3.1.3 allows regulators includiing the
MVLWB to ask questions if they have them and are in
attendance and that open communication from the
regulators would asist in all parties having the same
information at the same time. It is not required that
regulators attend all meetings, although regulators are
encouraged to attend the main annual meeting.

45

Explosives
Management
Plan - General

Comment Details included in the plan suggest that some
sections of the plan are lacking details that will be
provided after a contractor is selected or retained. Such
details include confirmation of various pre-packaged
emulsions and other products that will be used, supply of
explosives, transportation of explosives, etc.
Recommendation CZN to discuss when the contractor
will be selected, and if the trigger for submitting an
updated Explosives Management Plan that is listed in
Part E, Condition 12 of Licence MV2020L2-0003 (six

July 31: In our opinion, the Explosives MP should focus on
the use of explosives on-site. It should not be necessary to
select a contractor in order to determine that. The type of
emulsion explosives should not matter. The supply and
transport of explosives should not matter, only that
regulations need to be followed, which any licenced
contractor will do. In our opinion, those details do not need
to be in the MP. We believe the trigger for submitting an
updated Explosives Management Plan should be three
months prior to extracting Waste Rock from the
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months prior to extracting Waste Rock from the
underground mine) would be appropriate for draft
Licence MV2021L2-0004.

underground mine. That should be ample time to approve
such plans.

46

Explosives
Management
Plan - Section 4.2
- Disposal

Comment This section states that small qualities of
July 31: OK
explosives will be possibly be detonated or burned under
controlled conditions and disposed of at locations chosen
by the blasting supervisor in consultation with the
underground superintendent.
Recommendation It is recommended that details be
provided on measures that would be implemented to
minimize environmental and safety risks associated with
this activity in including factors that will be considered
when selecting the site(s)/location(s) for
detonating/buring explosives.

47

Explosives
Management
Plan - Section 7.0
- Monitoring

Comment This section proposes Action Level 1 (10 mg/L) July 31: The values are based on the ammonia EQC of 5
and Action Level 2 (20 mg/L) for ammonia in mine
mg/L (MAC) in MV2019L2-0006.
contact water and Action Level 1 ( 5mg/L) and Action
Level 2 (10 mg/L) for ammonia in WRP seepage flow
during operations, as the proponent indicates that the
mine contact water will be recycled and be part of a
closed loop while the WRP seepage will be recycled.
Recommendation CZN to provide justification for the
action-level values proposed for ammonia in WRP
seepage and mine contact water, using historical and/or
projected data.

48

Spill Contingency Comment In section 6.5, the Plan states the following
Plan, Section 6.5 "CZN is in the process of determining off-site treatment
partners and once a memorandum of understanding is in
place, CZN can provide this to the Inspector and the
MVLWB."
Recommendation Please provide an indication of when
CZN can provide a memorandum of understanding with

July 31: CZN will be able to provide a copy of the MOU with
off-site service providers that will receive off-site treatment
to the inspector as the construction schedule has been
finalized. This is expected to be in early 2022 if there are no
delays to the construction schedule.
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off-site service provides that can provide support in the
event of emergencies.
49

Spill Contingency Comment In section 8.1, the Plan states "In the next
Plan, Section 8.1 iteration of this plan, and prior to site operations, a
qualitative risk assessment will be completed to identify
spill scenarios, possible consequences, how responses
will be undertaken, and any potential difficulties with
those responses. The object of the assessment is to
adjust preparations and/or response actions, as
appropriate, and to consider any need for contingency
plans."
Recommendation Please clarify if this information is in
addition to the information currently contained in section
9 of the Plan.

July 31: We are seeking approval of the plan for
construction. CZN intends to build on the information
provided in Section 9 for the operating period. Therefore,
the next iteration of the Plan will expand on the Summary of
Environmental Risks Table 3.

50

Spill Contingency Comment Section 9 Table 3 refers to an emergency
July 31: The Emergency Response Plan for the mine site is
Plan, Section 9 response plan for high risk scenarios, but, Board staff are held by the Prairie Creek Management team including the
Table 3
unable to locate the emergency response plan within the Health and Safety Manager and the Site Manager.
document.
Recommendation Please clarify where the emergency
response plan is located.

51

Spill Contingency Comment See above.
Plan, Section 9 Recommendation Please clarify whether the emergency
Table 3
response plan addresses all scenarios that are deemed as
high risk in section 9.

52

Spill Contingency Comment Section 10 includes information pertaining to July 31: CZN will update the Spill Contingency Plan to
Plan, Section 10 response planning for hydrocarbon spills, sewage,
include mine/mill water in Section 10 during the next
explosive materials, and chemicals. Board staff note that update for mine operations.
response procedures for mine/mill water releases that is
identified as a high risk scenario in section 9 are not
addressed in the response planning in section 10.
Recommendation Please provide rationale as to why
mine/mill water, which was deemed a high risk scenario

July 31: It does. The Emergency Response Plan includes
scenarios where and emergency response team may be
required to address an incident and may not be required for
all the scenarios identified in Table 3. It would include other
non-environmental scenarios including health incidents.
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in section 9, is not included as part of the response
planning contained in section 10.
53

Waste
Management
Plan - current
on-site landfill

Comment Board staff note that the Waste Management
Plan Version 2 for Licence MV2019L2-0006 discusses a
small on-site landfill where scrap metal ar Prairie Creek
Mine is currenlty disposed. This landfill appears to also
have been a topic of discussion in a April 23, 2021
Inspection Report from a GNWT Water Resource Officer.
The current on-site landfill does not appear to be
discussed in the Waste Management Plan, Consolidated
Project Description, or Closure and Reclamation Plan.
Recommendation CZN to discuss management of the
current on-site landfill based on the updated mine plan.

July 31: We would continue to use this landfill for inert solid
waste until the WRP is available. As exploration and
operations permits are being merged, that detail will be
added to the Waste MP.

54

Waste
Comment Section 2.1 of the Plan states "The types of
July 31: Yes, they do.
Management
waste anticipated to be generated during decline and/or
Plan - Section 2.1 care and maintenance activities can be classified into the
following general categories..". This section makes
specific mention of decline and care and maintenance,
without mention of construction, operations, and mineral
exploration.
Recommendation Please clarify whether the types of
waste specified in section 2.1 also pertain to mine
construction, mine operation, and mineral exploration
activities.

55

Waste
Management
Plan - Section 2.6
- Sewage
Treatment

Comment Section 2.6 provides history of the existing
July 31: The main author is a certified wastewater
sewage treatment plant and a recent evaluation by Clean treatment operator, suitably qualified for this task.
Harbors that indicates the plant will be suitable for use
following refurbishment and expansion. Further in this
paragraph, the Plan indicates that refurbishment has
been completed.
Recommendation Please clarify whether the assessment
conducted by Clean Harbors was performed by an
engineer accredited by the Northwest Territories and
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Nunavut Association of Professional Engineers and
Geoscientists (NAPEG).
56

Waste
Management
Plan - Section 2.6
- Sewage
Treatment

Comment See above.
July 31: Not yet.
Recommendation Please clarify whether the sewage
treatment plant has been expanded, as recommended by
Clean Harbors.

57

Waste
Management
Plan - Section 2.6
- Sewage
Treatment

Comment Section 2.6 states the following "Additional
sewage treatment capacity may be needed for the
construction period. A packaged plant would be brought
in temporarily."
Recommendation Please clarify when CZN will known
whether a packaged treatment plant will be required,
and when detailed design will be provided to the Board.

58

Waste
Management
Plan - Section 2.6
- Sewage
Treatment

Comment Board staff note the Plan does not specify how July 31: OK
many personnel the existing sewage treatment system
and packaged sewage treament plant can accommodate;
though, this information is included in section 1.3.5 of
the Consolidated Project Description.
Recommendation Please include the capacity of the
existing sewage treatment system and packaged sewage
treatment plant as part of the next update to the Plan.

59

Waste
Comment Board staff note that some of the hyperlinks
July 31: CZN will update the hyperlinks as part of the next
Management
provided as part of the references no longer work.
update of the Waste Management Plan.
Plan - References Recommendation Please correct the hyperlinks as part of
the next update to the Plan.

60

Waste
Management
Plan and
Consolidated
Project
Description Landfill -

July 31: This depends on our development plans and
personnel scheduling. Packaged sewage treatment plants
are common and their processes quite simple. "Detailed
design" is misleading. We think use of such a plant should
be subject to Inspector approval rather than requiring a
cumbersome MP revision and approval.

Comment Item 159 from the Appendix F Commitments July 31: OK
Table is as follows: Existing infrastructure will be
surveyed for asbestos-containing material, and any such
material found will be removed and landfilled within the
Waste Rock Pile footprint. CZN indicates this information
is included in the Waste Management Plan; however,
Board staff are unable to locate where the information is
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Appendix F
contained.
Commitments
Recommendation Please clarify where asbestosTable - Item 159 containing material will be disposed and incorporate this
information as part of the next update to the Waste
Management Plan.
61

Waste Rock and
Ore Storage
Management
Plan - Section 1.0

Comment This section states that the Plan does not
July 31: Waste rock for both declines will be referenced in
include waste rock from the first exploration decline and the Plan.
waste rock that might be generated from the second
exploration decline, which would be stored in the same
location to that of the first.
Recommendation Since the exploration Licence
MV2019L2-0006 is expected to be subsumed into Licence
MV2021L2-0004, it is recommended that rationale be
provided for not including the management of waste rock
for both declines in the Plan.

62

Waste Rock and
Ore Storage
Management
Plan - Section
2.1.3

Comment This section states that with respect to water
management, the WRP includes runoff diversion, and
seepage collection; therefore, no contingency measures
are required for seepage volume or quality as flows and
potential contaminant loads are expected to be low.
Recommendation It is recommended that clarification be
provided on how seepage volume and quality will be
managed in cased where extreme conditions significantly
amplify the magnitudes of these variables.

63

Waste Rock and
Ore Storage
Management
Plan - Section 2.3

Comment The section states that the generation of
July 31: That's partly what the Excess Mateiral Pile is for.
excess material linked to the footprint of the WRP may
be in excess of 29,000 m3 and up to 21,000 m3 of this
material my require disposal; however, this may be
avoided during detailed design.
Recommendation It is recommended that the proponent
elaborate on how this material will be managed should
all or a fraction of the 21,000 m3 of material be
generated despite design considerations.

July 31: Extreme conditions would only amplify seepage
volume, concentrations would reduce. In any event, the
seepage volume is quite small relative to the water balance
of Cell A, the destination of the seepage for recycling.
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64

General
Comment Diversion of
Groundwater

Comment It is not clear to Board staff why CZN has
July 31: Because initial indications are that it would not
chosen to manage the non-contact water on-site in Cell B meet EQC, at least initially, and we did not think it would be
of the WSP, as oppose to diverting the water to Prairie
permitted.
Creek without alteration in order to limit potential
required water treatment at the site.
Recommendation CZN to discuss why the groundwater
upgradient of the mine is not proposed to be diverted to
Prairie Creek before being stored and managed in Cell B.

65

Water
Management
Plan - Section 3.0
Project Schedule
- Water
Management
Phasing

Comment Under section 3.0 Project Schedule CZN
discusses phasing of construction of facilities associated
with water management across the site. It indicates that
a new water treatment plant to replace existing facilities
(including the Polishing Pond, which will be removed) to
treat minewater will be available in Year 2. It also
indicates that vein dewatering is expected to commence
in Q4 of Year 2, by which time the WSP will need to be
ready to receive water. In Section 4.2, it is discussed that
treated water in Year 2 would be discharged to the
Catchment Pond, as at present. How will the treated
water be transported to the Catchment Pond after the
Polishing Pond is removed, but before the vein is
intersected (presumably the water will flow through the
Camp Ditch)? Will further water management
infrastructure be required?
Recommendation CZN to clarify water management
across the site in Year 2, after the Polishing Pond is
removed but before the vein is intersected.

July 31: The new WTP would include a clarifier to settle
solids, but the lime-based process promotes settling. This is
why the Polishing Pond can be removed. Yes, WTP effluent
would be discharged to one of the existing ditches for
routing to the Catchment Pond.

66

Water
Management
Plan - Section 4.0
Construction
Water
Management -

Comment Board staff note that Section 2.6 of the Waste
Management Plan indicates that "Additional sewage
treatment capacity may be needed for the construction
period. A packaged plant would be brought in
temporarily". However, details of the potential packaged
sewage treatment plant are not discussed in the Water

July 31: See our response to MVLWB 57. We can include the
requested details in the Water MP. The packaged plant
would likely be brought in in Year 2 for the main
construction. Effluent from the packaged plant would be
merged with that from the existing plant. In Year 2, STP
effluent will be discharged to the existing sump used for raw
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Packaged
Management Plan.
Sewage
Recommendation Board staff recommend CZN discuss
Treatment Plant the location, timeline, effluent management and
sampling, and impacts to the water balance for the
potential packaged sewage treatment plant. This should
include a discussion of whether CZN intends to monitor
the discharge of the packaged sewage treatment plant as
part of the Surveillance Network Program under draft
Licence MV2021L2-0004.

sewage during exploration. When the WSP is ready later in
Year 2, the effluent would be directed to Cell A. It would be
some time before Cell A reaches capacity, and construction
and personnel numbers will have wound down by then. In
any event, sewage effluent represents a very small
component of the water balance. Sewage effluent is already
addressed by the SNP in the current licence. The station
location will need to be modified accordingly to reflect the
above noted effluent destination progression.

67

Water
Management
Plan - Section 4.2
Year 2 - STP
Effluent

Comment CZN indicates that "STP effluent would
July 31: See our response to GNWT 17.
continue to be discharged to the site sump until the WSP
is ready by Q4". It was previously discussed in this
paragraph that personnel on site could reach ~70 in May,
~150 in July, and ~200 in September.
Recommendation CZN to provide evidence that the
sump capacity would be adequate for the amount of
sewage effluent that would be generated in Year 2 prior
to the WSP being ready.

68

Water
Management
Plan - Section 4.2
Year 2 - STP
Effluent

Comment See comment above about STP Effluent during
Year 2 prior to STP effluent being discharged in the WSP.
During this time, would the STP effluent be monitored as
per SNP station 2? (STP effluent as described in Table 44). Does CZN have a contingency in the event that STP
effluent does not meet action levels proposed based on
design parameters or if the sump does not have sufficient
capacity to accommodate the STP effluent?
Recommendation CZN to discuss monitoring of STP
effluent to be discharged to the sump prior to the WSP
being online, and contingency options in the event that
monitoring reveals action levels have not been met, or
the sump is not large enough for all the STP effluent.

69

Water
Management

Comment CZN does not define what "OSA water" refers July 31: OSA stands for optical spectrum analyzer.
to (e.g., as per "Gland and OSA water to Mill" in Table 4-

July 31: SNP Station 2 can be used for monitoring. There is
no reason to believe action levels can't be met. Operators
will be trained and external assistance is available. A 2nd
sump can be dug is there is an unexpected capacity issue.
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Plan - Table 4-3 3).
and throughout - Recommendation CZN to clarify.
OSA water
70

Water
Management
Plan - Section 4.3
Year 3 - Cell A
Cumulative
Volume

Comment On p. 15, CZN states that the cumulative Cell A
volume for the year is approximately 231,000 m3, but
information in Table 4-3 indicates peak cumulative
volumes of approximately 248,000 m3 in September and
October. It is not clear how CZN derived the estimate of
231,000 m3 and why the approach to assessing capacity
would not be determined using the peak value(s).
Recommendation CZN to clarify the cumulative volume
provided for Cell A.

July 31: We did not say peak cumulative volume, we said
cumulative volume for the year, as in by the end of the year,
which is actually ~234,000 m3. The peak cumulative volume
for the year is still well below the 264,000 m3 capacity,
which is the main point.

71

Water
Management
Plan - Section 4.4
Water
Treatment

Comment On p. 17 of the Water Management Plan, CZN
states that "The design of the treatment plant will be
based upon test work by SGS-CEMI (2012); the primary
conclusions of the test work indicated that contact mine
water treated with hydrated lime to a pH>9, followed by
flocculant addition and clarification will be sufficient to
meet effluent quality criteria." However, on p. 48 of the
Consolidated Project Description, CZN states that
"Treatment approaches will be further evaluated during
an update to the Feasibility Study" as well as that "A
simple lime treatment approach could be adopted.
However, lime treatment would produce sludge for
management in the paste backfill." Further, in the
Effluent Quality Report (p. 40), CZN states "Non-contact
mine water constituent concentrations are expected to
be sufficiently low that the water may be able to be
discharged without treatment and meet WQO's" and that
water treatment will be available as a contingency. Board
staff understand that if the quality of the effluent from
Cell B is adequate to meet effluent quality criteria (EQC)
prior to discharge, then treatment would not be

July 31: See our response to GNWT 37. We may in fact not
evaluate a different approach to water treatment in the
updated Feasibility Study. We require representative water
samples for testing, and it may not be possible to obtain
those until mine dewatering commences. If and when we
determine a better water treatment approach is available,
we will present it to the Board. Until then, lime treatment
can be assumed, as proposed previously.
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necessary, but the information provided between these
documents makes it unclear when alternative treatment
approaches will be proposed as well as whether
modifications to the water treatment plant design would
be necessary to accommodate an alternative treatment
option.
Recommendation CZN to clarify information related to
treatment options and potential impact on the water
treatment plant design as well as when the Feasibility
Study will be available.
72

Water
Management
Plan - Section
4.5.1 and Section
5.4.1 Surface
Water - Action
Levels

Comment CZN has proposed to use guidelines and EQC
for the action levels related to surface water monitoring.
The purpose of action levels is to provide an early
warning of potential issues so that mitigation(s) can be
applied in a timely manner. Typically, a percentage
approaching the defined action level threshold (e.g., 75%
of the guideline value) is adopted as this provides the
early warning mechanism. The current approach to
action levels that CZN has proposed will result in a delay
of addressing issues until exceedances have occurred.
Recommendation CZN to provide further information
and supporting rationale for the proposed action levels
for surface water.

July 31: For SNP 13, an action level less than EQC (MAC)
represents an error margin. EQC (MAC) are intended to
avoid long-term chronic effects. As such, we see no reason
why EQC (MAC) concentrations can't be action levels. We
agree EQC are not suitable action levels for SNP 18. For
station, perhaps the AEMP triggers should apply.

73

Water
Management
Plan - Section
4.5.1 and Section
5.4.1 Surface
Water - Action
Levels

Comment CZN has proposed to apply EQC as action level July 31: See our response to MVLWB 72.
thresholds at the edge of the Initial Dilution Zone (IDZ) in
Prairie Creek; however, the concentrations at this
location should be based on the Water Quality Objectives
(WQOs). Although dilution of effluent occurs within the
mixing zone, concentrations at the edge of this zone are
to be at or below the WQOs that are protective of
aquatic life (i.e., EQC concentrations are set at higher
concentrations and are applicable at end-of-pipe). Based
on the proposed approach, It is not clear how exceeding
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EQC at the IDZ boundary is protective of the
environment.
Recommendation CZN to provide further information
and supporting rationale for the proposed application of
EQC as action level thresholds at the Prairie Creek IDZ
boundary.
74

Water
Management
Plan - Section
4.5.1 and Section
5.4.1 Surface
Water - Action
Levels

Comment CZN has proposed to use performance criteria
for action levels associated with the Water Treatment
Plant (WTP). What are these performance criteria and if
they differ from EQC, then why are EQC (or a proportion
of EQC) not being applied?
Recommendation CZN to clarify performance criteria
action levels for the WTP.

July 31: Normal operation of the WTP should see
concentrations well below EQC. We don't want WTP
effluent quality near EQC values. Hence, WTP performance
criteria are apprpriate. Performance is related to attaining
and maintaining near target pH (9), and achieving low TSS in
effluent. We will need to research what action levels are
appropriate.

75

Water
Management
Plan - Section
4.5.1 and Section
5.4.1 Surface
Water - Action
Levels

Comment CZN has proposed to use design criteria for the
STP and these are defined in the text on p. 17 as
biological oxygen demand (BOD) at <20 mg/L and total
suspended solids (TSS) at <20 mg/L. Is there a reason
faecal coliforms are excluded? Further, it is unclear how
these parameters will be regulated based on CZN's
proposed EQC if Cell B water is mixed with Cell A water as
a contingency and needs to be discharged to the
receiving environment.
Recommendation CZN to discuss why the STP design
criteria do not include faecal coliforms, and how these
parameters will be regulated under the draft Licence
MV2021L2-0004 given CZN's proposed EQC.

July 31: The proposed criteria relate to proper STP function.
Faecal coliforms do not gauge that, and several days
residence time in Cell A will be sufficient to destroy
coliforms anyway. In addition, coliforms analysis must be
completed within 24 hours, which poses practical difficulties
in obtaining reliable results.

76

Water
Management
Plan - Section
4.5.1 Surface
Water - EQC and
WQO for
Dissolved Zinc

Comment On p. 20, CZN has indicated their assumption
that the EQC for zinc will be set based on the dissolved
form consistent with the 2018 CCME aquatic life
protection guideline. Board staff note that maximum
average concentrations (MAC) and maximum grab
concentration (MGC) EQC based on the dissolved fraction
were established in the April 2021 amendment for

July 31: See our response to GNWT 35. The Board does not
need to disregard the MDMER. We do not forsee a difficulty
in complying with that regulation. However, we have
proposed EQC to meet the WQO.
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Licence MV2019L2-0006 and it is assumed that similar
EQC could be implemented. However, while the Board
can consider setting an EQC based on the dissolved
fraction, once the mine is operational and the federal
Metal and Diamond Mining Effluent Regulations
(MDMER) become applicable, the Board cannot disregard
the maximum allowable discharge concentrations
defined in Schedule 4 of the MDMER. This means that an
EQC for total zinc will also need to be considered until
the operational mine becomes a registered nonoperating mine under the MDMER, at which time those
regulations would not longer be applicable.
Recommendation CZN to comment on their
understanding of the applicability of the MDMER and the
restriction that the Board has to not contravene other
applicable legislation.
77

Water
Management
Plan - Section
4.5.1 and Section
5.4.1 Surface
Water - Action
Levels

Comment CZN has proposed action levels for the Waste
Rock Pile (WRP) based solely on TSS, with turbidity being
used as a surrogate. Although acid rock drainage and
metal leaching are not anticipated, it is expected that
SNP monitoring of the WRP will require analysis of pH
and metal concentrations. The development and
approval of action levels can take time. It would seem a
more conservative approach would be to develop action
levels to address potentially unforeseen ARD/metal
leaching to enable implementation of mitigation(s), if
required.
Recommendation CZN to provide further information
related to additional action levels to verify ARD/metal
leaching is not unexpectedly occurring from the WRP.

July 31: We do not believe action levels are required for
WRP seepage because the water is to be recycled, and the
mill process is not sensitive to those potential water quality
variations. We anticipate that the WRP seepage SNP data
will inform future reviisons of the CRP and plans for closure
of the WRP.

78

Water
Management
Plan - Section

Comment CZN proposes groundwater monitoring for
July 31: We're not opposed to this but suggest it be in a
construction and operations based on a recommendation schedule to facilitate modifications based on results.
from RGC. Does CZN consider it appropriate for the
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4.5.2 and Section groundwater monitoring to be captured through the
5.4.2 draft Licence MV2021L2-0004 SNP?
Groundwater
Recommendation CZN to discuss including groundwater
monitoring requirements in the draft Licence MV2021L20004 SNP.
79

Water
Management
Plan - Section
5.2.1 - Mill and
EQC Report Section 4.1 - Cell
A Water Sources

Comment Information provided on p. 22 of the Water
Management Plan regarding the closed loop circuit
between Cell A and the mill states that a predicted daily
water volume intake of ~4000 m3/day is required;
however, on p. 22 of that Plan, CZN states "The mill
effluent can be recycled to the Mill after residing in the
cell for several months to allow process reagent residues
to degrade." Similar information is provided in Section
4.1 of the EQC Report (p. 20). Further down in the EQC
Report, CZN notes that Appendix A provides reasoning
for the change to the project whereby all mill effluent can
be recycled to the Mill. The Ausenco memorandum in
Appendix A indicates that historically a minimum of 100
days of process water storage would be required to allow
for chemical breakdown and precipitation or adsorption
on pond solids, but that "modern flotation reagents and
more accurate control of chemical additions has
rendered this guideline obsolete". It is unclear from the
information provided in the Water Management Plan and
the EQC Report how long mill effluent will need to reside
in Cell A before being recycled back to the Mill, how
water can be drawn on a daily basis from Cell A if several
months to allow degradation of reagent residue is
required, and how this will be tracked. For example, will
sampling be done to ensure process reagent residuals are
appropriately degraded?
Recommendation CZN to further discuss the
management of mill effluent to be recycled back to the

July 31: From Ausenco: Page 22 more correctly could have
read "The mill effluent can be recycled to the Mill after an
average residence time in the cell of several months to
allow process reagent residues to degrade." The intented
message was that the total volume of the cell allowed water
entering the cell (at one end) to remain in the cell for an
average time of several months before being recovered
from the other end of the cell and recycled to the mill. It
was not intended to suggest that water had to be put in the
cell, left for several months before it could be recycled.
Flotation reagents are absorbed onto the solid particles
after addition and remain with the solids throughout the
process. Proper addition control minimizes the amount of
residue reagent in the process water, and faster
degradation of modern chemicals further reduces the
impact of recycling. Many sites world-wide are operating
with very short (<10 days) residence times, with typical
storage around 30 days. The Prairie Creek circuit design
assumes >60 days residence time.
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mill for use, including residence time and any associated
tracking/sampling or this Wastewater.
80

Water
Management
Plan - Section
5.4.1 - Effluent
Discharge

Comment CZN has proposed fixed EQC with a flow ratio
control, which will require CZN staff and an Inspector to
know the flow rate in Prairie Creek, the flow rate of the
effluent, and concentrations of key parameters in the
effluent. Reference is made to the previously submitted
Real-time Flow Estimate Protocol and that this will be
updated for operations. Additional reference is made to
information provided in Appendix F of the EQC Report
submitted with this application, which provides an
updated protocol. It appears that the previously
submitted protocol is no longer relevant based on the
information provided in the current EQC Report. It is
suggested that reference to the old protocol be removed
and the new protocol be appended to the Water
Management Plan in future versions. This would ensure
that the relevant information is readily available. Could
CZN comment if there is a need to maintain reference to
the old protocol that is not readily apparent?
Recommendation CZN to confirm if information related
to the Real-time Flow Estimate Protocol previously
submitted to the MVLWB remains relevant or if reference
to this document can be removed in a future version of
the Water Management Plan.

July 31: Te Real-time Flow Estimate Protocol previously
submitted is still relevant, what has changed is the location
of the gauging station which has a different rating curve.
The recent document was to confirm that the assumpytions
in the original protocol are still valid for the new station,
which they are. The next step is to update the protocol for
the attributes of the new station.

81

Water
Management
Plan - Section
5.4.1 - Effluent
Discharge

Comment CZN has indicated effluent quality will be
monitored daily and that "The water quality of the
individual components will generally be known from the
SNP, and is not likely to vary significantly over a short
time period." Compliance monitoring requires results
from an accredited laboratory, which usually requires a
two week turnaround time to provide analytical results.
Could CZN clarify what parameters will be monitored

July 31: Flow monitoring data is in real time. Effluent water
quality data requirements for the 'flow ratio approach' are
no different from an 'end-of-pipe' approach. The parameter
expected to require the most dilution to meet WQO is
dissolved zinc. This parameter then becomes the sentinel.
The current colourimetric method being used to measure
dissolved zinc is proving to be quite accurate.
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daily (i.e., all parameters with defined EQC or only a
subset), how they will be monitored, and how the lag
time to receive accredited results will be accommodated
in the proposed flow ratio approach?
Recommendation CZN to provide further information to
explain what parameters will be monitored daily and how
the lag time in receipt of effluent chemistry results from
an accredited laboratory will be accommodated in the
proposed flow ratio approach.
82

Water
Management
Plan - Section
5.4.1 - Effluent
Discharge

Comment CZN refers to "key parameters" in the effluent. July 31: See our response to MVLWB 81. Dissolved zinc and
Could CZN confirm that this would include all parameters pH since significant water treatment may result in an
with defined EQC or if CZN is proposing a select subset of elevated pH.
parameters?
Recommendation CZN to verify what parameters will be
defined as "key parameters" in effluent.

83

Water
Management
Plan - Section
5.2.2 - Cell A WRP Seepage

Comment CZN discusses WRP Seepage in Section 5.2.2 of
the Water Management Plan, indicating that "As a
contingency, if the cell is in positive balance, a portion of
one of the sources could be directed to Cell B". If this is
the case, can CZN confirm that the proposed water
treatment during operations would be able to treat Cell B
water in order for the proposed EQC to be met?
Recommendation CZN to discuss water treatment in the
event that Cell B has to be used as a contingency for WRP
seepage.

July 31: The WTP lime process will be equally effective in
treating contact and non-contact water in terms of metals
concentrations in final effluent. We are assuming that at
least a portion of Cell B water will need to be treated
anyway.

84

EQC Report Section 2.1 Climate Data

Comment On p. 3, CZN states that "2019 precipitation
data for Fort Simpson and the Mine appear to be quite
similar to what they were in 1980". However, this
statement does not seem to be supported by the data
provided in Table 2-2. For example, the amount of
precipitation recorded at both locations is at least double
in June 2019 compared to 1980. At the mine site, half to
two thirds less precipitation was recorded in 2019

July 31: The annual precipitation rates are quite similar. Of
course there will be monthly variations from year to year.
These are single year snap-shots. This was not intended to
be an exhaustive analysis. In any event, annual rates are
most important to matters such as cell water balance, but
even then, the values are minor in terms of the overall
balances.
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compared to 1980 over many of the winter months,
while Fort Simpson appears to have an opposite pattern
with higher winter precipitation levels recorded.
Recommendation CZN to verify information related to
precipitation patterns.
85

EQC Report Comment Examples provided for the flotation circuits
Section 4.1 - Mill operating on 100% effluent recycle were included in
Process Water
Appendix A. Board staff note that all examples are
Australian. Could CZN please comment on the potential
implications related to the extended frozen conditions
encountered in the Canadian north on the degradation of
process chemicals and how this may potentially affect
mill process water recycling efficiency/capability?
Recommendation CZN to provide further information
regarding the potential impacts on the closed circuit loop
and recycling of mill process water under winter
conditions.

July 31: From Ausenco: Flotation reagents are absorbed
onto the solid particles after addition and remain with the
solids throughout the process. Proper addition control
minimize the amount of residue reagent in the process
water, and faster degradation of modern chemicals further
reduces the impact of recycling. Modern flotation regeants
degrade very quickly but in winter conditions will take
longer. However, many sites world-wide are operating with
very short (<10 days) residence times, with typical storage
around 30 days. The Prairie Creek circuit design assumes
>60 days residence time.

86

EQC Report Comment CZN proposes to keep the mill process water in July 31: Treatment at closure would be to reduce metals
Section 4.1 Mill - a closed loop circuit, requiring discharge only at closure, concentrations. WQO would be met for other parameters
Process Water
unless contingency is required to treat Cell A water. The by controlling the rate of discharge.
chemistry provided in Table 4-2 indicates elevated
concentrations of all parameters, in particular TDS. How
does CZN propose to treat the mill process water at
closure, and what is the potential implication of the
elevated TDS if earlier discharge from Cell A is required as
a potential contingency?
Recommendation CZN to provide information related to
potential treatment of Cell A water for contingency
discharge to Prairie Creek.

87

EQC Report Comment If reverse osmosis is required to address TDS
Section 4.1 - Mill concentrations of Cell A water prior to discharge, how
Process Water
does CZN propose to dispose of the reverse osmosis
residuals?

July 31: We do not forsee a need to use RO.
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Recommendation CZN to provide contingency options
for disposal of reverse osmosis residuals, if required.
88

EQC Report Section 4.1 Waste Rock Pile
Seepage

Comment CZN has provided the predicted WRP seepage
quality in Table 4-3, which was originally estimated by
pHase Geochemistry in 2010. Since that time, CZN has
modified the composition of the WRP by proposing to
deposit the dense media separation (DMS) rock in that
area. The DMS rock is classified as non-PAG with high
neutralization potentials and metal leaching potential
was determined to be limited, but somewhat higher,
than for waste rock (as stated in Section 2.6.2 of the
Consolidated Project Description). No information is
provided to quantify what defines "somewhat higher".
How is CZN justifying continuing to use the 2010 WRP
seepage quality predictions rather than providing an
update on these estimates?
Recommendation CZN to provide rationale supporting
maintaining the existing WRP seepage quality predictions
from 2010 given the proposed change to add DMS rock
to the WRP.

July 31: WRP seepage quality does not factor into the
effluent discharge calculations because the water will be
recycled. If a portion needs to be directed to Cell B, water
quality would be addressed along with non-contract water
with water treatment as necessary. In essence, metals
concentrations in seepage could be double and it wouldn't
be significant during operations. For closure, we note that
pHase reduced the predicted zinc concentration in till
covered WRP seepage from ~30 mg/L to 20-25 mg/L.

89

EQC Report Section 4.1 Waste Rock Pile
Seepage

Comment A select number of parameters for WRP
seepage quality are provided in Table 4-3, which is a
much smaller subset than provided in Table 4-2 for the
mill process effluent quality. How have the
concentrations in Table 4-2 been estimated if information
related to the WRP seepage quality was not available?
Recommendation CZN to clarify how mill process
effluent concentrations provided in Table 4-2 have been
estimated to incorporate WRP seepage quality.

July 31: Table 4-2 provides sample results from
representative sample testing (mill water from locked cycle
tests). The results are not estimates. Table 4-3 includes the
main parameters expected in seepage and estimated by
pHase. pHase estimated other parameters, but their
concentrations are relatively low.

90

EQC Report Section 4.1 Stockpiles

Comment In Section 4.1 CZN discusses that the expanded
project will include five temporary (mine operating)
stockpiles. The predicated seepage quality for the Waste
Rock Pile, DMS Stockpile, and Ore Stockpile are

July 31: The waste rock surge pile seepage will be similar to
WRP seepage. There will not be seepage from the primary
tailings pile as it will be filtered tailings inside a building. The
secondary tailings pile, also of filtered tailings, will be
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presented in Table 4-3. Does CZN have predicted seepage covered, so the water collected will be runoff. These
quality for the other stockpiles (waste rock surge
streams will serve to dilute mill water in Cell A.
stockpile, primary tailings stockpile, secondary stockpile)?
Are these predictions necessary to better understand the
quality of water that will be diverted to Cell A?
Recommendation CZN to discuss predicted seepage
quality for other stockpiles that are not included in Table
4-3 and implications of not understanding the seepage
quality of these additional stockpiles.
91

EQC Report Section 4.2 Camp Ditch

Comment CZN indicates that the "Camp Ditch flows are
provided in Section 3.1.1 and Table 3-1." Is this flow data
what the Cell B Camp Ditch Water Balance calculation is
based on? Currently, treated water from the 870 level
adit flows into the Polishing Pond and the Camp Ditch
before being discharged to the Catchment Pond. As the
water management system will be changed due to the
updated mine plan, including the Polishing Pond being
removed, it is unclear how using flow data from 2009
would be representative of flow in the Camp Ditch during
future mine operations.
Recommendation CZN to discuss how using flow data
from 2009 for the camp ditch flows is appropriate to
calculate the Camp Ditch inflow component of the Cell B
Water Balance given proposed water management
changes on site.

July 31: The flow data for the Camp Ditch were collected by
subtracting Polishing Pond outflow from the total ditch flow
downstream, so we accounted for the absence of the pond
during operations.

92

EQC Report Section 4.3 Catchment Pond
Volume

Comment CZN states that the storage capacity of the
July 31: At a depth of ~1 m and area of ~3,000 m2, the
Catchment Pond is limited because it is shallow (~1 m
volume is 3,000 m3.
deep) and that if water quality is unacceptable, then the
water can be pumped back to the Water Storage Pond
(WSP); however, the actual storage capacity volume of
the Catchment Pond does not seem to be provided in any
of the documents submitted with the application.
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Recommendation CZN to provide the storage capacity
volume of the Catchment Pond.
93

EQC Report Section 5.0 Parameters of
Interest Screening

Comment CZN has not provided an updated screening for
parameters of potential concern (POPCs), stating that the
previous POPC screening should remain valid and
protective of aquatic life. How is CZN confirming that the
change in water management is not potentially resulting
in additional parameters screening in as POPCs? A
screening to confirm that no additional parameters
would be identified as POPC would be a precautionary
measure.
Recommendation CZN to provide information to verify
that no additional POPCs would be identified as a result
from the proposed changes to water management.

July 31: This is not logical. We are proposing to discharge
primarily non-contact mine water as opposed to contact
mine water AND process water. How do you suppose there
would be additional POPC? A screening is not necessary.

94

EQC Report Section 5.0 Parameters of
Interest - Lead

Comment CZN refers to a new directive for lead that was July 31: We used the dissolved lead guideline, which we
issued by the Canadian Council of Ministers of the
believe to be conservative since it is the dissolved form that
Environment (CCME) in 2020, which is based on dissolved is most toxic to aquatic life.
concentrations. Board staff note that this is incorrectly
referenced as it is a Federal Environmental Quality
Guideline (FEQG) that was published by ECCC in 2020.
The CCME Canadian Water Quality Guideline (CWQG) for
aquatic life for lead remains unchanged, based on a total
fraction and is hardness dependent. The WQO should be
based on the more conservative of the two guidelines.
There is no information available in the EQC Report for
reviewers to understand if this has been determined.
Recommendation CZN to provide information to confirm
the more conservative of the CWQG and FEQG guidelines
for lead was selected.

95

EQC Report Section 5.0
Parameters of
Interest - Water

Comment CZN has provided reference to WQO set for
July 31: We will provide this at a later date after we have
MV2008L2-002; however, it would be helpful if a
further considered upstream water quality percentiles, error
summary table of the select WQOs could be provided as margins etc. to respond to comments from ENR.
this would enable reviewers to verify statements made
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Quality
Objectives

by CZN in the EQC Report as well as to have this
information included on the record for the Licence
MV2021L2-0004 Renewal Application.
Recommendation CZN to provide a supplemental table
summarizing the WQOs that CZN is proposing to use.

96

EQC Report Section 6.0 Effluent Quality Table 6-1

Comment Table 6-1 includes concentrations for dissolved July 31: DOC serves to ameliorate zinc concentrations. We
organic carbon (DOC) that are zero. Are these
did not have data on the effluent streams, so we
concentrations really zero or is this displayed because of conservatively assumed DOC to be zero.
rounding?
Recommendation CZN to verify DOC concentrations in
Table 6-1.

97

EQC Report Section 6.0 Effluent Quality

Comment On p. 35, CZN states that pHase Environmental
has concluded that arsenic and iron are co-precipitating
in the oxygenated environmental along the flow path to
the 870 portal. The concentration of arsenic presented in
Table 6-1 includes a 20% reduction in concentration
presented in Table 3-5, but no reduction has been
applied to iron (i.e., the iron concentration remains equal
to the value presented in Table 3-5). What is the assumed
attenuation for iron as a result of co-precipitation with
arsenic in the WSP Cell B water?
Recommendation CZN to clarify the assumed attenuation
for iron as a result of co-precipitation with arsenic in the
WSP Cell B water.

July 31: We did not change the iron concentration because
iron requires much less dilution to meet WQO. Judging from
870 portal water samples, iron concentrations will reduce to
near zero.

98

EQC Report Section 6.0 Effluent Quality

Comment On p. 36, CZN states that the required dilution
factors for arsenic and iron presented in Table 3-5 are
likely unrealistic because they do not account for
expected attenuation in the WSP. If the expected
attenuation in the WSP is factored in, what would be the
resulting anticipated dilution factors for arsenic and iron?
Recommendation CZN to provide information regarding
the anticipated dilution factors for arsenic and iron based
on the assumed attenuation within the WSP.

July 31: Based on the data in Table 3-5, a 20% reduction is
As and Fe concentrations would reduce required dilutions to
21.2 and 1.2, respectively. However, we fully expect noncontact water to have better water quality than indicated in
the table, and we fully expect there to be much more
attenuation of As and Fe in the WSP.
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99

EQC Report Section 6.0 Effluent Quality

Comment Although CZN has been clear that the intent is
not to discharge Cell A water, it is included as a
contingency. Based on the information provided in the
EQC Report, it is not clear how CZN would determine
how much volume from Cell A could be introduced to Cell
B and ultimately discharged from the Catchment Pond
without potentially exceeding the EQC.
Recommendation CZN to clarify how the influence of Cell
A water is accounted for in the combined effluent if
discharge of Cell A water is required as a contingency.

July 31: If Cell A water is discharged, it would be sent to the
WTP and then to the exfiltration trench inlet works, not via
Cell B. It would not flow through the Catchment Pond.
Discharge would occur in high creek flow months when
there is excess dilution capacity. As such, Cell A discharge
would be opportunistic, and would not impinge Cell B
discharge and meeting EQC and WQO.

100

EQC Report Section 8.2 Discharge
Approach

Comment CZN has provided information to support fixed
EQC, but is requesting to retain the conditions related to
Variable Load Discharge (VLD) that were included in
Licence MV2008L2-0002. What would be the benefit of
retaining the VLD option at this time given an updated
protocol was never developed by CZN or approved by the
Board under the Licence MV2008L2-0002?
Recommendation CZN to provide rationale to support
the retaining of the VLD option at this time.

July 31: We did not proceed with VLD because of regulator
hesitancy. The flow ratio approach includes a significant
part of what VLD would include. It is conceivable that
regulators will be less hesitant re VLD once we are in
operations and can provide more confidence that VLD is
workable and necessary. We maintain that VLD would
provide the greatest flexibility and protection. We see no
harm in retaining VLD conditions. Further, the components
of the protocol were explained in detail during the previous
proceeding. All the protocol would be is a consolidation of
that information. Therefore, refering to an 'updated
protocol' is misleading.

101

EQC Report Section 9.0 Operations
Receiving Water
Quality
Predictions

Comment CZN has applied historical flow rates from
July 31: A document is provided by Tetra Tech on this
1976 to 1990 for mean creek flow and July 1983 to June subject, which further suggests our assumptions are
1984 for the lowest winter flow on record. It is
conservative.
understood that the intent of this approach is to provide
the most conservative flow rate estimates; however,
these historical rates do not necessarily reflect changes in
climate patterns. How is CZN accounting for climate
change in the water quality predictions now and going
forward?
Recommendation CZN to provide information on how
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climate change is accounted for in water quality
predictions.
102

EQC Report Comment In Tables 9-3 to 9-5 it is unclear what the
July 31: Correct.
Tables 9-3 to 9-5 source flows "Treated mine water" and "Discharged mine
water" represent. Should these be "Treated Cell B water"
and "Discharged Cell B water", respectively, as per 9-2?
Recommendation CZN to clarify source flow terms in
Tables 9-3 to 9-5.

103

EQC Report Section 9.2 Predictions
Supporting EQC

Comment Table 9-10 includes predicted concentrations
in the receiving environment for additional parameters
(i.e., ammonia, nitrate, nitrite, phosphorus, DOC), which
were not included in Table 3-5 (Non-contact Minewater
Quality). How were these predicted concentrations for
these parameters in the receiving environment
determined?
Recommendation CZN to clarify how predicted
concentrations were determined for any parameter not
included in Table 3-5.

July 31: Values for these parameters were set at assumed
values to evaluate EQC and assess compliance with WQO.
They were not based on actual sample values. All effluent
was set at 1.5 NH4, 6 NO3, 0.2 NO2, 1.5 P, and zero DOC.

104

EQC Report Section 10.0 Construction
Phase

Comment In Section 10, CZN indicates that "There will be
no change to the current site water management regime
until dewatering starts in Q4 Year 2, other than to
manage seepage from the newly built WRP until the WSP
is ready". In the Water Management Plan - Section 4.2
Year 2 - it is indicated that "WRP seepage would be
directed to the new WTP, unless Cell A of the WSP is
ready, in which case WRP seepage can be delivered
there". It is unclear from these statements if the WTP will
indeed be available for Year 2 (as indicated in Section 4.2
of the Waste Management Plan) and how WRP seepage
will be managed in Year 2 if the WSP is not ready.
Recommendation CZN to discuss if the new WTP will be
available for Year 2 and how WRP seepage will be

July 31: We stated that a new WTP will be brought in in
early Year 2 to replace the existing plant and Polishing Pond.
The new WTP will be capable of handling both mine
drainage before mine dewatering and WRP seepage.
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managed this year in the event the Water Storage Pond is
not ready to be used for the seepage.
105

EQC Report Section 10.0 Construction
Phase - Draft
Licence EQC
Conditions

Comment CZN requests that the mine water continue to July 31: Your wording seems appropriate. Mine dewatering
be regulated using EQC currently approved in Licence
does indicate a transition from exploration to operations.
MV2019L2-0006 until dewatering starts in Q4 Year 2, and
thereafter using the fixed EQC and flow ratio as defined
in Section 9.2. Triggers for this change in EQC will need to
be drafted under the EQC conditions for Licence
MV2021L2-0004 that encompasses all mine stages (as an
example - "prior to dewatering" for the first set of EQC
and "during and following dewatering" for the second set
of EQC).
Recommendation CZN to propose wording to indicate
the transition from mineral exploration EQC to fixed EQC
and flow ratio EQC.

106

EQC Report 12.2 - Changes
Related to
Revised Water
Management

Comment In the last bullet of Section 12.2, CZN indicates
that "It would be prudent to conduct water treatment
trials within the first few years after mill start-up when
representative wastewater samples can be taken, so that
treatment methods and requirements are known before
a potential situation arises whereby Cell A water
treatment is desired. Such a situation would not be
sudden. Water quality and mill performance would be
monitored and projected, allowing time for planning and
implementation." From Section 4.2 of the Water
Management Plan, Board staff understand that a WTP
will be available for Year 2, and it is not clear if the
possible treatment of Cell A water would utilize this WTP
or if more water management infrastructure would have
to be built.
Recommendation CZN to further discuss the water
management infrastructure that may have to be
constructed in the event that recycling Cell A water

July 31: It is not correct to say "in the event that recycling
Cell A water through the mill is not possible". Ausenco have
been clear that it is possible, routinely, without discharge.
Discharge of Cell A water is being considered as a
contingency, and for closure. In the unlikely event it
becomes necessary, it can be done opportunistically i.e.
when receiving water conditions are favourable. Lime
treatment was previously the main treatment component of
process water treatment. Therefore, we do not expect the
proposed water management infrastructure to change for
this eventuality.
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through the mill is not possible and treatment and
discharge of Cell A water becomes necessary.
107

EQC Report Section 12.0 Water Licence
Term and
Conditions

Comment CZN has proposed a Licence term of 25 years,
which is the maximum term allowed. Given the number
of uncertainties related to predictions and assumptions
could CZN provide additional supporting rationale why a
25 year term is justified? Could CZN comment on
including a draft Licence condition in MV2021L2-0004
requiring a re-evaluation of EQC within that proposed
Licence term.
Recommendation CZN to provide rationale to support
the 25 year Licence term given uncertainties associated
with predictions as well as comment on the inclusion of
an EQC re-evaluation condition for draft Licence
MV2021L2-0004.

July 31: A short-term licence is helpful to no one. It is a
financing disincentive and it results in unnecessary pressure
on the proponent and regulators. The Board has the
authority to cancel a licence on its own motion, so too long
a term should not be a concern. We previously suggested
that the mining and milling licence include a condition
requiring a review of licence conditions for relevance and
appropriateness approximately every 5 years.

108

EQC Report Section 12.1 Proposed
Submission and
Approval Dates
and AEMP
Design Plan Section 3.4
Project Schedule

Comment CZN has indicated that Design and
Construction Plans will be submitted no later than March
1, 2022 and would anticipate Board approval no later
than June 1, 2022. Similarly, Figure 3.2 in the AEMP
Design Plan indicates submission of Construction Plans
late 2021/early 2022 and construction to begin Q2-Q3
2022. Board staff note that approval of the Licence from
the Minister is not anticipated to be received until
approximately June 2022. Submission of plans for review
and Board approval, and initiation of construction under
the new Licence could not occur until after the Minister
approves the Licence.
Recommendation CZN to reassess proposed timelines for
plan submission and anticipated approvals and update
schedule-related information in plans accordingly.

July 31: CZN has requested that the Final Design reports for
the WSP and WRP be reviewed within the permitting
process. This plan is critical to ensuring that the
construction schedule is maintained. Currently key
earthworks are required to be completed in June 2022. If
this window is missed, implications could include a delay of
the project, impacting all beneficiaries. We note that
requirements for the WSP and WRP design reports are
already contained in MV2020L2-0003.

109

EQC Report Comment CZN is requesting to maintain the EQC from
Section 12.2 the previous Licence MV2008L2-0002 and increase EQC
Changes Related for four parameters (arsenic, dissolved lead, dissolved

July 31: Actually, lead and zinc EQC were changed to
dissolved from total, and the nitrite EQC was halved. We
submit that the Company has worked very hard to meet the
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to Revised Water zinc and nitrite). While the rationale for these changes is
Management
to allow operational flexibility and the potential for
discharge of Cell A water as a contingency, it is not clear
if this approach meets Objective 2 (minimize the deposit
of waste) of the Board's Water and Effluent Quality
Management Policy.
Recommendation CZN to provide supporting rationale
regarding how the proposed EQC approach meets the
waste minimization objective of the MVLWB Water and
Effluent Quality Management Policy.

policy by recycling mill process water and intercepting
groundwater before it flows into the Mnie and becomes
contaminated. It is our intention to discharge efflfuent well
below EQC, with the exception of zinc and potentially
arsenic, but we wish to retain the other EQC in the event we
need to discharge process water, and in order for the
operation to continue to function. We do not think this is
unreasonable.

110

EQC Report Section 12.2 Changes Related
to Revised Water
Management EQC

Comment CZN has proposed revised EQC for arsenic,
July 31: The values we provided were proposed MAC EQC.
dissolved lead, dissolved zinc, and nitrite. It is unclear if MGC EQC values are normally double.
CZN is proposing these revised EQC be maximum average
concentration EQC or maximum grab concentration EQC.
CZN should propose both types of EQC to draft Licence
MV2021L2-0004.
Recommendation CZN to discuss the type of revised EQC
they are proposing for arsenic, dissolved lead, dissolved
zinc, and nitrite and propose by types of EQC to draft
Licence MV2021L2-0004.

111

EQC Report Section 12.2 Changes Related
to Revised Water
Management Bull Trout
Monitoring

Comment CZN has included reference to the Bull Trout July 31: It is, subject to further engagement with DFO.
monitoring program and indicated that an Aquatic Effects
Monitoring Program Design Plan was submitted with the
application and that comments on the Bull Trout
monitoring are included in that document. It is unclear if
CZN is requesting the Schedule item related to Bull Trout
monitoring be removed from the Licence.
Recommendation CZN to confirm if removal of the
Schedule item related to Bull Trout monitoring is being
requested.

112

AEMP Design
Comment Section 1.4 of the AEMP Design Plan indicates July 31: There have been suggestions for a working group to
Plan - Section 1.4 that "CZN intends to form an AEMP 'working group' in
convene in fall 2021, which we support.
- Engagement
early 2021 composed of regulatory and local Indigenous
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community representatives to discuss the further
development of the plan". Board staff note that the
MVLWB/GNWT AEMP Guidelines (Section 2.3.2) do
indicate that an AEMP Working Group, formed early
enough, can greatly aid in the process of AEMP
development.
Recommendation CZN to update on the progress of the
AEMP Working Group.
113

AEMP Design
Comment The MVLWB/GNWT AEMP Guidelines (Section
Plan - Workshop 3.1.5) indicate that proponents are encouraged to offer
workshops or meetings to ensure Parties understand the
AEMP Design and how their concerns are addressed.
Board staff believe that an AEMP Workshop hosted by
CZN to discuss the AEMP Design Plan for Prairie Creek
with Parties would be beneficial.
Recommendation CZN to discuss hosting an AEMP
Workshop in the future.

July 31: Let's start with a working group. Indigenous groups
have technical representatives who attend such groups and
hold their own internal sessions with their clients, so a
workshop may not be necessary.

114

AEMP Design
Comment The catchment areas of Prairie Creek and
July 31: CZN will investigate the catchment areas used and
Plan - Section 2.1 Harrison Creek upstream of the mine are stated to be
ensure that they are consistent.
- Site Overview 506 km2 and 10.3 km2, respectively. This equals a total
upstream catchment area of 516.3 km2 rather than 515.9
km2 as stated on p. 4. Is there an error in catchment
areas?
Recommendation CZN to confirm the catchment areas
provided in Section 2.1.

115

AEMP Design
Comment The climate summary on p. 4 provides values July 31: CZN will update these numbers in the AEMP by
Plan - Section 2.1 from the Developer's Assessment Report from 2010.
taking them from Table 2-1 of the Consolidated Project
- Site Overview Board staff note that this document is over a decade old Description
and would not include data collected between 2010 and
2019, which was provided in Table 2-1 of the
Consolidated Project Description. What is the rationale
for not updating the climate information to incorporate
the data collected over the last 10 years?
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Recommendation CZN to provide an updated climate
summary that includes data collected since the
Developer's Assessment Report was completed or
provide an explanation why this information was
excluded.
116

AEMP Design
Comment The site overview information provided on p. 5 July 31: CZN will update the AEMP Design Plan to include
Plan - Section 2.1 includes water management aspects and cross references Section 3.3
- Site Overview to Section 3.2. Board staff note that Section 3.3 should
also be included as that provides further details on the
actual proposed water management, which is relevant to
the information provided in Section 2.4.
Recommendation CZN to update cross references related
to the water management overview to include Section
3.3 in the next version of the AEMP Design Plan.

117

AEMP Design
Comment CZN has selected July 1983 to June 1984 to
July 31: CZN will update figure 2-4 to include July 1983 to
Plan - Section 2.2 represent the low flow scenario as this range of data
June 1984 data.
- Water Quantity included the lowest winter creek flows on record (see p.
31 of the Water Management Plan and p.26 of the EQC
Report submitted with the renewal application). It would
be helpful to include a third plot on Figure 2.4 to show
the July 1983 to June 1984 data relative to the 1974-1990
and 2013-2019 data. Board staff note that also including
this figure in the Water Management Plan and EQC
Report would provide information to support the flow
scenario statements made in those documents.
Recommendation CZN to update figure 2-4 to include the
July 1983- June 1984 data to provide supporting evidence
for using this data to represent the low flow scenario.
CZN to consider adding this figure to the Water
Management Plan and EQC Report as supporting
information.

118

AEMP Design
Comment Figure 2-4 includes the minimum and
Plan - Section 2.2 maximum monthly flows observed between 1974-1990,

July 31: CZN will update figure 2-4 to include min and max
ranges
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- Water Quantity but the similar range is not provided for the 2013-2019
and Quality
data. It would be helpful to have this information
included to enable a comparison between the two time
periods. In addition, CZN could consider adding the 2020
data as that was a year with record high water levels,
which is assumed to have resulted in increased flow
volumes.
Recommendation CZN to update Figure 2-4 to include
the minimum and maximum ranges for the 2013-2019
flow volume data in the next version of the AEMP Design
Plan. CZN could consider including the 2020 flow data to
Figure 2-4 during this update.
119

AEMP Design
Plan - Section 2.2
- Water Quantity
and Quality

Comment The title of Figure 2-4 is not accurate as data July 31: CZN will update the title of Figure 2-4 in the AEMP
from 2013-2019 is included as well as 1974-1990.
design plan.
Recommendation CZN to update the title of Figure 2-4 in
the next version of the AEMP Design Plan.

120

AEMP Design
Plan - Section 2.2
- Water Quantity
and Quality and
Appendix A3

Comment On p. 9, reference is made to a "load-based
July 31: CZN will correct the referenced termanology in the
discharge permit". The correct terms are "Water Licence" report
and "load-based effluent quality criteria (EQC)". There is
a similar error in the title of Appendix A3 (i.e., this should
be referred to as the "Water Licence MV2008L2-0002)
rather than the "2013 Water Permit".
Recommendation CZN should correct the terminology in
the next version of the AEMP Design Plan.

121

AEMP Design
Plan - Section 2.2
- Water Quantity
and Quality

Comment Text on p. 12 states that the pH range is 8.0 to July 31: CZN will investigate why the data presented
8.6, hardness range is 147 to 341 mg/L, and sulphate
doesent agree and will correct as needed.
concentrations range 27.6 to 114 mg/L; however, data
provided in Tables 2.3 (pH only) and 2.4 indicate a range
in pH of 8.2 to 8.5, hardness of 187 to 650 mg/L, and
sulphate concentrations from 44.1 to 90.4 mg/L. It is
unclear why the information in the text and tables do not
match.
Recommendation CZN to verify the water quality
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summary for pH, hardness and sulphate and provide
updated information, if required.
122

AEMP Design
Plan - Section 2.2
- Water Quantity
and Quality

Comment It would be helpful if applicable water quality
guidelines that are being used for comparison could be
included in Tables 2.3 and 2.4 to support the statement
that concentrations of total metals are typically well
below CCME guidelines.
Recommendation CZN to include the relevant water
quality guidelines in the water quality summary table(s)
in the next version of the AEMP Design Plan.

July 31: CZN will include relevant water quality guidelines
where possible. Some constituents use site-specific
calculated guidelines and including all values on one table
may not be appropriate .

123

AEMP Design
Plan - Section 2.2
- Water Quantity
and Quality

Comment Information is provided regarding
July 31: CZN will include supporting data
winter/under-ice water quality concentrations, but no
data to support these statements are included. Given the
low flow conditions and the documented elevated
concentrations of some select parameters that occur
under winter conditions, it would be useful to provide
these data in a summary table to facilitate review.
Recommendation CZN to include relevant water quality
data to support statements related to winter/under-ice
concentrations of select parameters.

124

AEMP Design
Plan - Section 2.2
- Water Quantity
and Quality

Comment Table 2.4 appears to have an error. The
dissolved metals listed on p. 14 do not have units listed,
but appear to have duplication of the concentrations
from PC-FF-P included in the unit section.
Recommendation CZN to correct the unit error in Table
2.4.

July 31: CZN will correct this error

125

AEMP Design
Plan - Section 2.2
- Water Quantity
and Quality

Comment A footnote could be added to Table 2.4 that
defines the abbreviated station names.
Recommendation CZN to add a footnote to Table 2.4
defining abbreviated station names.

July 31: CZN will include a foot note defining abbreviated
station names.

126

AEMP Design
Comment In Table 2.4, the dissolved aluminum
July 31: CZN will check the suspect concentration and
Plan - Section 2.2 concentration at the PC-FF-P station is very high. Is there correct if appropriate.
possibly an error in this value (i.e., is it missing a decimal
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- Water Quantity point)?
and Quality
Recommendation CZN to verify and confirm the
dissolved aluminum concentration at PC-FF-P in Table
2.4.
127

AEMP Design
Plan - Section 2.2
- Water Quantity
and Quality

Comment In Table 2.4, the total and dissolved antimony July 31: CZN will check the suspect concentration and
concentrations at PC-REF are reported as 0.185 mg/L and correct if appropriate.
0.834 mg/L, respectively. In comparison, total and
dissolved antimony concentrations at PC-NF are reported
as 0.835 mg/L and 0.185 mg/L, respectively. This suggests
the dissolved antimony concentrations may be
transposed in the table. If not, then this suggests the
dissolved concentrations may be suspect. This also has
potential implications on the statement in the text on p.
13 regarding an approximate 5-fold increase in
concentrations between the reference and near-field
stations for antimony.
Recommendation CZN to verify and confirm the total and
dissolved antimony concentrations at PC-REF and PC-NF
in Table 2.4 and adjust the text and/or table accordingly
in the next version of the AEMP Design Plan.

128

AEMP Design
Plan - Section 2.2
- Water Quantity
and Quality

Comment There appears to be an issue related to the
July 31: CZN will check the suspect concentration and
total and dissolved zinc concentrations reported in Table correct if appropriate.
2.4 at PC-REF. The values are 8.4 mg/L for total zinc and
29.7 mg/L for dissolved zinc. This does not seem
probable. Is there an error? This also has potential
implications on the statement in the text on p. 13
regarding an approximate 5-fold increase in
concentrations between the reference and near-field
stations for zinc.
Recommendation CZN to verify and confirm the total and
dissolved zinc concentrations at PC-REF in Table 2.4 and
adjust the text and/or table accordingly in the next
version of the AEMP Design Plan.
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129

AEMP Design
Plan - Section 2.3
- Sediment
Quality - Table
2.5

Comment Table 2.5 in Section 2.3 includes underlined
bold text for exceedances of the CCME ISQG for
parameters. It appears that cadmium (Cd) values for all
stations should be underlined bold as they exceed the
ISQGs as per the table.
Recommendation CZN to update Table 2.5 in the next
version of the AEMP Design Plan accordingly.

July 31: CZN will check and correct the sediment
exceedances in the table as appropriate.

130

AEMP Design
Plan - Section
2.4.1 Periphyton

Comment Although the raw periphyton chlorophyll a
July 31: CZN will include summary tables for the requested
data is provided in Appendix A3, it is provided in the
data
format of the Certificate of Analysis, which inhibits a
comparison of concentrations across stations. In
addition, Section 3.4 refers to other data from the 2006
study that is not included. A summary table including the
chlorophyll data from the these previous studies would
be helpful to facilitate the review and provide
information to support the conclusions being made.
Recommendation CZN to provide a summary table of the
periphyton chlorophyll a data in the next version of the
AEMP Design Plan.

131

AEMP Design
Plan - Section
2.4.2 - Benthic
Invertebrates

Comment Figure 2.6 includes Trichoptera in the legend, July 31: CZN will check to see why Trichopteran info is
but there is no bar visible on the actual stacked bar
missing.
graph. Is there information missing or is this taxon
present at low levels that are not evident on the scale of
the graph?
Recommendation CZN to verify if Trichopteran
information is missing from Figure 2.6.

132

AEMP Design
Comment Text on p. 27 states that high hardness may
July 31: The hardness value was 562 mg/L.
Plan - Section 2.5 mitigate metal toxicity. Board staff note that there is no
- Toxicity Testing hardness value reported for the sample collected on
August 29, 2019. Is this available?
Recommendation CZN to verify if the hardness value for
the toxicity sample collected on August 29, 2019 is

Page 152 of 218

available and provide an updated table in the next
version of the AEMP Design Plan.
133

AEMP Design
Comment A toxicity response was reported for Daphnia
Plan - Section 2.5 magna (57%) in the sample collected on August, 13,
Toxicity Testing 2020. Cadmium slightly exceeded the maximum grab
concentration (MGC), while zinc was substantially above
the MGC. It is noted that no acute toxicity response for
that sample was observed in Rainbow Trout. While
higher hardness likely has a mitigating effect on metal
toxicity, toxicity may still be observed based on the
Daphnia magna results.
Recommendation CZN to discuss the toxicity response
reported for Daphnia magna on August 13, 2020, and any
follow up based on this result.

July 31: In the Sept 10, 2020 SNP report for MV2019L2-003
we advised that the site had experienced a prolong intense
rainfall event which led to mine flows exceeding system
capability. As a result of this, there was non-compliant
discharge (dissolved zinc 9.85 mg/L). There was no trout
toxicity response. The more sensitive daphnia did have a
limited toxicity response. We believe the high hardness (703
mg/L) acted as a mitigating effect. Our response to the
system capacity issue has been documented.

134

AEMP Design
Comment There is an error in the footnote to Table 2.7:
Plan - Section 2.5 SNP Station 3-5 CP is listed in the table header, but the
- Toxicity Testing footnote refers to 2-5 CP. This should be corrected.
Recommendation CZN to correct the footnote for Table
2.7 to include the correct Catchment Pond SNP station
number.

July 31: CZN will correct the footnote to include the correct
SNP station #.

135

AEMP Design
Comment The EQC listed in Table 2.7 are from Water
July 31: CZN will add a footnote to Table 2.7 referencing
Plan - Section 2.5 Licence MV2019L2-0006, which is relevant to the current Water Licence MV2019L2-0006
- Toxicity Testing exploration activities on site. A footnote should be added
to this table to clarify which Licence contains the EQC.
Recommendation CZN to add a footnote to Tale 2.7 to
cross reference Water Licence MV2019L2-0006 for the
EQC.

136

AEMP Design
Comment Board staff note that an amendment to
July 31: OK
Plan - Section 2.5 Licence MV2019L2-0006 for the EQC for zinc was
- Toxicity Testing approved by the Board on April 15, 2021. This
amendment changed the EQC from total zinc to dissolved
zinc, but maintained the same values for MAC (0.4 mg/L)
and MGC (0.8 mg/L). In addition, CZN has committed to
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action levels for total zinc of 1.0 mg/L (MAC) and 2.0
mg/L (MGC) in the Effluent Treatment Plan V4, which was
submitted under Licence MV2019L2-0006. Although
action levels are not the same as EQC, it would be useful
to include these values for context. Board staff note that
these changes do not apply to the toxicity testing results
presented in Table 2.7, but would apply to any new
toxicity tests completed after April 15, 2021 and may
apply to the next version of the AEMP Design Plan.
Recommendation CZN is reminded of applicable EQC and
action level changes related to zinc and to incorporate
these changes in a future toxicity test summary table, if
applicable.
137

AEMP Design
Plan - Section 2.6
- Summary of
Historical Studies

Comment The concluding statement indicates that the
July 31: Additional sampling is occurring as the upstream
existing baseline data collected to date provides
station is one of the active stations for the care and
sufficient fish and fish habitat data to assess projectmaintenance period in MV2020L2-0003.
related effects. Board staff note that the 2006 study will
be of limited use because of differences in sampling
locations and detection limits. The previous study was
completed in 2013; since that time, the region has
experienced extreme drought conditions, extreme high
water conditions, and extreme forest fires. Data from the
2013 study should be incorporated, but additional
baseline data should be collected to augment the single
sampling event and provide more recent results.
Recommendation CZN should consider completing
additional sampling to update and augment the 2013
baseline data.

138

AEMP Design
Plan - Section 3.1
- Proposed
Development

Comment In Table 3.1, the Mill Water Discharge is listed July 31: CZN will qualify the zero mill water discharge
as "zero" under the Expansion column. While it is
comment, likely using a footnote..
understood that zero discharge from the mill is CZN's
intent, the ability to discharge mill water is still proposed
as a contingency during operations, and will be required
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upon closure. Board staff suggest a footnote could be
added to qualify this zero discharge to indicate it is still
considered as a contingency option during operations
and required during closure.
Recommendation CZN to qualify the "zero mill water
discharge" in Table 3.1.
139

AEMP Design
Plan - Section 3.3
- Water
Management
Plan

Comment In Section 3.3 of the AEMP Design Plan (p. 34), July 31: OK
a reference to the EQC Report needs to be updated.
Further, following the Board decision on Licence
MV2021L2-0004 this section of the AEMP Design Plan
should be updated to reflect the Board's decision on EQC.
Recommendation CZN to update Section 3.3 of the next
version of the AEMP Design Plan according to the
comment.

140

AEMP Design
Plan - Section 3.3
- Water
Management
Plan

Comment CZN has indicated they are seeking Fixed EQC July 31: CZN will update the Design Plan to be consistent
with an adjusted creek flow to effluent ratio and that
with a Fixed EQC and adjusted creek flow to efflent ratio.
they are not proposing to use the VDL approach at this
time, but have requested the conditions related to VDL
be retained for potential future use. The following
statement is found on p. 34 appears and appears to
contradict what CZN is applying for in this Licence
renewal: "Consistent with the 2013 water permit, CZN
anticipates discharges from the Mine will continue to be
based on a load-based calculation (as shown in the water
permit, Appendix A3). One of the inputs of the
calculation ("Cup") are the 65 percentile concentrations
of select metals, ions and nutrients measured at the
upstream water monitoring station, PC-REF." Board staff
note that "Cup" is an input to the VDL EQC. Could CZN
please clarify this statement and if there is an error in the
input variable being referenced?
Recommendation CZN to clarify applicability of text on p.
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34 in relation to the Fixed EQC with an adjusted creek
flow to effluent ratio.
141

EQC Report Section 2.2.2 Water Quality
and AEMP
Design Plan Section 3.3 Water
Management
Plan

Comment The data included in Table 3.3 of the AEMP
July 31: OK
Design Plan appears to be different than the data
provided in the EQC Report (Table 2-7). In the AEMP
Design Plan (p. 35), the updated values in Table 3.3 are
based on additional water quality data collected between
2013 and 2015 while the EQC Report (p. 9) states that the
updated values in Table 2-7 are based on additional
water quality data collected between 2013 and 2016.
This is confusing and it is not clear why two separate
updates based on different date ranges would be
completed. Could CZN explain the rationale for not using
a consistent set of updated 65th percentile
concentrations in both the AEMP Design Plan and the
EQC Report?
Recommendation CZN to provide rationale for using two
different sets of updated 65th percentile water quality
concentrations in the AEMP Design Plan and the EQC
Report.

142

AEMP Design
Plan - Section 4.0
- Problem
Formulation

Comment Board staff note that the MVLWB/GNWT
Guidelines for Aquatic Effects Monitoring Programs
indicate that the problem formulation section of the
AEMP Design Plan should link back to issues/concerns
that were heard from affected Parties during the Define
the Issues part of the AEMP Design (i.e., engagement)
and/or during the environmental assessment.
Recommendation CZN to discuss how the problem
formulation section of the AEMP Design Plan addresses
the requirement to link back to issues/concerns that
were heard from affected Parties and/or during the
environmental assessment, or how CZN intends to fulfill
this requirement in the future.

July 31: OK. The problem formulation section will also be
revised based on feedback from the AEMP design plan
working group, which will include affected parties.

Page 156 of 218

143

AEMP Design
Plan - Section 4.1
- Identification of
Stressors of
Potential
Concern

Comment Based on information in Section 4.1, only
arsenic and zinc will be assessed as SOPCs in this AEMP
Design Plan because of the proposed change to water
management to divert non-contact minewater. Although
rationale related to why certain parameters should be
eliminated is provided, the water quality data for the
non-contact mine water provided in Table 3-5 of the EQC
Report indicates that dilution to meet WQOs in Prairie
Creek would be required for arsenic and zinc, but also for
sulphate, antimony and iron. It is understood that CZN
will continue to monitor a broader suite of parameters,
but it is no clear why sulphate, antimony and iron would
not be retained as SOPCs.
Recommendation CZN to provide supporting rationale
for removing sulphate, antimony and iron as SOPCs.

July 31: Although sulphate, antimony and iron require
dilution to meet WQO, the dilution needed is approximately
one order less than what is required for zinc. SO4 requires a
2x dilution, Sb 3x and Fe 1.5x. Therefore, they are not
considered to be SOPC.

144

AEMP Design
Plan - Section 4.5
- Proposed
Measured
Endpoints

Comment CZN has proposed to remove Bull Trout
monitoring from the AEMP Design Plan. Board staff note
that a letter from CZN to DFO dated February 6, 2014 was
filed under Licence MV2008L2-0002
(https://registry.mvlwb.ca/Documents/MV2008L20002/MV2008L2-0002%20-%20CZN%20%20Letter%20to%20DFO%20re%20Bull%20Trout%20Occ
upancy%20-%20Feb6-13.pdf) stating that the Bull Trout
Monitoring Program was developed by DFO and
discussed with CZN prior to submitting to the MVLWB for
inclusion in Licence MV2008L2-0002. In this letter, CZN
further discusses continuing the monitoring during the
following summer, but at a reduced frequency. No
response from DFO was filed on the public registry and
no further communications appear to have been filed
after the 2014 letter; therefore, it is not known if DFO
agreed with this approach. Could CZN confirm if any
discussions regarding this component occurred with DFO
and what the outcomes were of these discussions? Board

July 31: DFO indicated they would respond as part of this
process. It may be more efficient to detach the BTMP from
the AEMP for direct engagement between DFO and CZN. If
the BTMP falls under DFO's jurisdiction, it should be
detached from the licence so that changes can be made as a
result of the engagement without a need for licence
modification.
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staff are trying to determine if the Bull Trout Monitoring
Program is under DFO jurisdiction rather than the
MVLWB, in which case it should not be included in the
AEMP. If monitoring continues directly with DFO, results
can be provided to the MVLWB as information for
posting on the Public Registry to enable access to
affected parties. Further discussion on this topic could
occur at the Technical Session in August 2021.
Recommendation CZN to provide information regarding
whether discussions occurred with DFO and a summary
of the outcomes in relation to the Bull Trout Monitoring
Program.
145

AEMP Design
Plan - Section 4.5
- Proposed
Measured
Endpoints

Comment Supporting information for discontinuing the July 31: We are amenable to discussion.
Bull Trout Monitoring Program is provided in Appendix
A5. Board staff understand that impairment of upstream
and downstream migration of Bull Trout in Prairie Creek
is not expected to occur with the predicted
concentrations of effluent; however, these are predicted
concentrations and may not occur as expected. Pending
further information regarding potential Bull Trout
monitoring requirements for DFO (see MVLWB-144) and
determination if Bull Trout monitoring will occur
separately from the AEMP (i.e., monitoring requirement
for DFO), it may make sense to consider including Bull
Trout monitoring as a potential response action in the
Response Framework. Further discussion on this topic
could occur at the Technical Session in August 2021.
Recommendation CZN to consider Bull Trout monitoring
as a potential response action in the Response
Framework.

146

AEMP Design
Comment Text on p. 43 states that "The AEMP will
Plan - Section 5.0 generally use existing sampling stations established by
- AEMP Design previous studies, such as Spencer et al. (2008), Bowman

July 31: CZN thinks it would be appropriate to include the
2013 AEMP data in a quantitative way, but include the older
data in a less quantitative way, given that stations and
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et al. (2009) and Scrimgeour and Bowman (2011), so that endpoints will often not match. CZN believes this will be
existing baseline data can be incorporated, where
discussed within the Prairie Creek AEMP working group.
possible, into on-going monitoring and used for
comparisons with pre-development conditions." Could
CZN clarify if the intent is to incorporate this existing
baseline data to be used in quantitative comparisons, and
if so, then when will this comprehensive baseline dataset
be provided for review? The current quantitative data
provided in the AEMP Design Plan is limited to the 2006
and 2013 studies, with qualitative comparisons made to
the studies completed by Bowman et al. (2009) and
Scrimgeour and Bowman (2011). This prevents assessing
the appropriateness of these additional data as suitable
baseline for future comparison.
Recommendation CZN to comment on if they will
incorporate the quantitative referenced baseline datasets
from previous studies into future versions of the AEMP
Design Plan for review.
147

AEMP Design
Comment Table 5.1 provides a summary of AEMP/EEM July 31: CZN will add this station to Table 5.1 of the next
Plan - Section 5.0 monitoring stations, but does not include the IDZ, which version of the AEMP design plan.
- AEMP Design is located 100 m downstream of exfiltration trench. This
is a different location than the near-field area, which is
set outside the IDZ boundary. Table 5.2 refers to
receiving environment water chemistry as SNP/MDMER.
CZN will need to confirm the required MDMER location
with ECCC (i.e., whether ECCC agrees with the IDZ
boundary location or prefers a station to be established
in the near-field area). Regardless of that decision, if the
station SNP-18 (edge of IDZ boundary) is to be included in
Table 5.2, then that location should be added to Table
5.1. Board staff also remind CZN that SNP is an Annex to
the Water Licence and is separate from the AEMP.
Information can be used to inform the AEMP, but
requirements for and changes to the SNP are completed
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through an update to the Annex of the Licence.
Recommendation CZN to add Station SNP-18 (edge of
IDZ boundary) to Table 5.1 in the next version of the
AEMP Design Plan.
148

AEMP Design
Comment Information in Table 5.2 indicates that
July 31: CZN has postponed the collection of additional
Plan - Section 5.0 additional baseline monitoring will be completed in 2021. baseline aquatic data to 2022 in order to get AEMP working
- AEMP Design Could CZN confirm if that baseline work will be
group input.
completed as planned or if there has been a delay?
Recommendation CZN to confirm additional baseline
work proposed for 2021.

149

AEMP Design
Comment Board staff note that the sampling schedule
Plan - Section 5.0 outlined in Table 5.2 will need to be revised once the
- AEMP Design Licence is issued. As per MVLWB-108, submission of plans
for review and Board approval as well as initiation of
construction cannot occur until post-issuance of the
Licence. Based on the information provided, it appears
the proposed schedules in the Water Management Plan,
EQC Report, and AEMP Design Plan will need to be
adjusted. The other factor that will need to be considered
is the timing of when MDMER will apply, as that comes
with rigid timelines defined by ECCC. For example, if
MDMER does not trigger until 2025, then a field program
may be unlikely to occur in that same year as submission
of the EEM Study Design to ECCC is required six months
in advance of the field program being conducted;
however, ECCC can provide further guidance on this
matter. Three year phasing of the AEMP biological
program to align with the EEM requirements makes
sense, but will require final confirmation on the specific
timing once the Project Schedule can be better finalized.
The frequencies for water quality monitoring and toxicity
testing make sense in relation to MDMER requirements;
however, further discussion with the AEMP Working

July 31: CZN will provide an update to the schedule with
consideration of how EEM requirements will integrate with
AEMP requirements. Scheduling will be discussed within the
AEMP worling group.
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Group should be completed because there may be
additional factors beyond MDMER requirements that
need to be considered and would warrant more frequent
sampling.
Recommendation CZN to resubmit the AEMP sampling
frequency schedule in the next version of the AEMP
Design Plan to account for required updates to the
Project Schedule, confirmation of when MDMER will
apply at the site, as well as incorporate any input
gathered from discussions with the AEMP Working
Group.
150

AEMP Design
Comment Table 5.3 includes sampling of receiving water July 31: We will remove Final Effluent (SNP-13) from the
Plan - Section 5.0 chemistry - SNP, acute toxicity, and sublethal toxicity at next version fo the AEMP Design Plan.
- AEMP Design the "Final Effluent". It is assumed that this location is
intended to be Station SNP-13: Catchment Pond
Discharge to Exfiltration Trench, which reflects the endof-pipe concentrations of effluent, not the receiving
environment water quality. Compliance is not assessed in
the AEMP, although exceedances of EQC are used to
inform interpretation of AEMP results. If effluent
monitoring is included in Table 5.3, then Station SNP-13
should be included as a separate line item and not
pooled within the receiving environment water quality.
Recommendation CZN to update Table 5.3 to remove
Station SNP-13 from the receiving environment category
in the next version of the AEMP Design Plan.

151

AEMP Design
Comment Table 5.3 does not include water quality
Plan - Section 5.0 monitoring at the far-field stations, PC-FF-PB and PC-FF-P,
- AEMP Design or the additional reference stations, WC or CC. How does
CZN propose to link potential effects observed in the
biological components being monitored at these stations
with no supporting water quality?
Recommendation CZN to provide further information to

July 31: Although, not part of the SNP, water quality will
need to be collected from the AEMP station at the time that
CABIN sampling occurs (to support the interpretation of the
biological community data). Water quality was already
included in the table under the category "Periphyton,
benthos (CABIN) plus sediment, water quality to support
biological measurements" . Given that these measurement
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explain how potential effects in the biological community endpoints will be collected at the same AEMP stations, it
will be assessed for being mine-related if there is no
made sense to consolidate them into one row.
supporting water quality?
152

AEMP Design
Comment Table 5.3 does not include monitoring at
Plan - Section 5.0 Station SNP-18 (edge of IDZ boundary). Monitoring at this
- AEMP Design location is an SNP requirement, which is separate from
the AEMP, but results can be used to inform the
interpretation of AEMP results. The SNP requirements
defined in Annex A of Licence MV2020L2-0003 does not
currently include sublethal toxicity testing at the IDZ
boundary, but this may change through this renewal.
Board staff are highlighting this as it would require an
update to Table 5.3 to reflect that potential change.
Recommendation CZN to update Table 5.3 to include
Station SNP-18 (edge of IDZ boundary) as well as to
reflect potential changes to SNP requirements arising
from the renewal proceeding.

July 31: CZN agrees that sampling water quality at SNP-18 at
the time of the AEMP program will provide valuable context
and therefore should be included in the AEMP design. SNP18 will be added to Table 5.3 in the next version of the
AEMP design.

153

AEMP Design
Plan - Section 5.1
- Mine Effluent
and Section 6.2 Trigger #2:
Prairie Creek
Water Exceeds a
SSWQO

154

AEMP Design
Comment Although a summary of effluent monitoring
July 31: CZN will reasses the inclusion of effluent-related
Plan - Section 5.1 can be included in the AEMP, it is not the AEMP Design information. It does provide context.
- Mine Effluent Plan that governs this sampling. This information is better
included in the Water Management Plan under the
relevant monitoring sections or in a Standard Operating
Procedure for effluent and water quality monitoring that

Comment Multiple references are made to VLD EQC,
July 31: CZN will remove mention of the VLD approach and
which CZN has indicated they are not seeking approval
will update sections to include the new discharge approach.
for at this time. Reference to the VLD approach should be
removed. Section 5.1 and Table 5.4 will need to be
updated to correctly reflect the EQC and discharge
scenario for which CZN is seeking approval.
Recommendation CZN should remove reference to VLD
and update Section 5.1 and Table 5.4 to accurately reflect
the EQC and discharge scenario in the next version of the
AEMP Design Plan.
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is linked to the QA/QC Plan, which is a requirement under
the SNP Annex A.
Recommendation CZN to reassess the effluent-related
information included in the next version of the AEMP
Design Plan.
155

AEMP Design
Comment Information regarding the water quality of the
Plan - Section 5.1 non-contact minewater is provided in Section 5.1 and
- Mine Effluent Table 5.4. This information does not provide the
complete predicted concentrations of effluent because it
does not account for the mixing of the Camp Ditch water
into Cell B or the mixing of Mill Ditch water in the
Catchment Pond. CZN may want to reconsider how this
information is presented as well as provide a cross
reference to the EQC Report where more details are
provided.
Recommendation CZN to reassess the effluent-related
information included in the next version of the AEMP
Design Plan.

156

AEMP Design
Plan - Section 5.2
- Receiving
Environment
Water Quantity
and Quality

July 31: CZN will reasses the inclusion of effluent-related
information. However, non-contact water is by far ther
largest effluent stream, so inclusion of the data on it is
relevant.

Comment Table 5.6 includes the SSWQO developed for July 31: OK
the VDL approach. CZN has indicated they are not
seeking approval for this approach at this time.
Regardless, these SSWQO were defined in order to
determine EQC for POPCs at end-of-pipe. This does not
mean that additional SSWQO (or AEMP Benchmarks) in
the receiving environment are not required for all other
parameters where guidelines exist. AEMPs are meant to
monitor for project-related effects, but it is possible that
unforeseen increases in non-POPCs may occur. These
AEMP benchmarks are used to monitor for such changes
and are included in the Response Framework as part of
the Action Level triggers.
Recommendation CZN should develop a comprehensive
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table of AEMP benchmarks for the water quality
component.
157

AEMP Design
Plan - Section
5.2.2 - Creek
Water Chemistry
Monitoring

Comment The edge of the IDZ boundary will be
July 31: CZN will add SNP-18 to the AEMP plan as it will help
monitored at Station SNP-18 as per Annex A of Licence
in the interpretation of biological data.
MV2020L2-0003 and proposed Licence MV2021L2-0004.
The edge of the IDZ boundary marks the start of the
near-field area, but it is not the same thing. Table 5.1
actually shows the PC-NF station located 1.6 km
downstream of the outfall, which is different from the
edge of the IDZ boundary, which is set at 100 m
downstream of the outfall. Monitoring at Station SNP-18
is a requirement of the SNP, which is separate from the
AEMP, while monitoring at PC-NF is a requirement of the
AEMP only. These stations need to be verified and
confirmed, which may be most efficiently accomplished
during the Technical Session in August 2021 or a separate
AEMP Workshop.
Recommendation CZN to review and verify station
locations in the next version of the AEMP Design Plan.

158

AEMP Design
Plan - Section
5.2.2 - Creek
Water Chemistry
Monitoring

Comment There is no information outlining what water July 31: CZN will provide a list of water quality parameters,
quality parameters will be monitored, what field
field methods and QA/QC protocols relevant to the water
methods will be implemented, and QA/QC information
quality component of the AEMP design plan.
has not been provided. While reference to other
monitoring programs can be included, a final table
summarizing the parameters to be monitored under the
AEMP as well as what field methods will be used to
collect samples should be included. Detailed QA/QC
information should be provided.
Recommendation CZN to provide a list of water quality
parameters, field methods and QA/QC protocols relevant
to the water quality component.
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159

AEMP Design
Plan - Section
5.2.2 - Creek
Water Chemistry
Monitoring

Comment Text on p. 48 states that "It is anticipated that July 31: CZN will update reference to the dissolved lead
the new water license will contain SSWQOs for dissolved guideline to the Federal Environmental Quality Guideline
lead and zinc, consistent with CCME guidance." Board
published by ECCC in 2020.
staff note that the dissolved lead guideline is a Federal
Environmental Quality Guideline (FEQG) that was
published by ECCC in 2020, not CCME. The CCME
Canadian Water Quality Guideline (CWQG) for aquatic
life for lead remains unchanged, based on a total fraction
and is hardness dependent.
Recommendation CZN to update reference to the
dissolved lead guideline to the Federal Environmental
Quality Guideline published by ECCC in 2020.

160

AEMP Design
Plan - Section
5.2.2 - Creek
Water Chemistry
Monitoring

Comment Table 5.6 includes the SSWQO defined in
Licence MV2020L2-0003, but on p. 48, there is reference
to anticipating updated SSWQO for lead and zinc based
on the dissolved fractions. Those updated values should
be derived and provided in the renewal application
documents to enable reviewer comments to be provided.
Recommendation CZN to provide the updated SSWQOs
for dissolved lead and zinc and to include that
information in the next version of the AEMP Design Plan.

July 31: CZN will provide the updated SSWQOs for dissolved
lead and zinc and to include that information in the next
version of the AEMP Design Plan. However, note that the
WQO's for lead and zinc will be equations, not 'values'.

161

AEMP Design
Plan - Section 5.3
- Sediment
Quality

Comment Text on p. 49 states that sediment sampling
"will employ an Ekman dredge grab sampler or hand
sampling if water levels are sufficiently low." Could CZN
provide further details of what "hand sampling" entails?
Recommendation CZN to clarify what is meant by "hand
sampling sediments".

July 31: This entails using a pre-cleaned plastic serving
spoon and mixing bowl to collect sediments from each
stream. CZN will provide more detailed methodology for
hand sampling sediments in the next AEMP design plan

162

AEMP Design
Plan - Section 5.3
- Sediment
Quality

Comment Board staff are seeking clarification regarding
the number of sediment samples proposed for the AEMP.
Table 5.3 indicates sediment will be collected at six
stations (PC-REF, PC-NF, PC-FF-PB, PC-FF-P, WC and CC).
Text on p. 50 states that "In total, 9 jars (3 jars x 3
replicates) will be sampled per site". Can CZN confirm

July 31: The intent was to provide information about
variability between replicate stations in each study area.(3
separate replicate samples each consisting of homogenized
individual sediment grabs and separated into three separate
jars). For QAQC purposes it is important to split one of the
replicates, to determine the potential variability within
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that this means a total of 54 sediment samples
homogenized samples. CZN will clarify the information
comprised of three sediment sampling locations (i.e., the related to sediment sampling in the AEMP design plan.
3 jars) at each of the six stations, and each of those jars
will consist of three replicate samples (i.e., the 3
replicates)? For example, will PC-NF have PC-NF1 Reps A,
B, C, PC-NF2 Reps A, B, C, and PC-NF3 Reps A, B, C? If so,
Board staff are unclear of the purpose of the replicate
samples (i.e., Reps A, B, C) at each sampling location if
the samples are homogenized prior to transferring into
the jars because that homogenization will reduce the
intra-station variability typically observed in sediment
concentrations. In addition, if three replicates are being
collected as described, the purpose of a QA/QC split
sample seems unnecessary.
Recommendation CZN to clarify the information related
to sediment sampling.
163

AEMP Design
Comment If taxonomy is being completed on periphyton July 31: CZN will consider using an additional measure of
Plan - Section 5.4 samples, is there a reason CZN has not considered having periphyton biomass. This will likely be ash free dry weight,
- Periphyton
biomass calculated by the taxonomist? There is an
but will be discussed by the AEMP working group.
additional fee for this analysis, but the results are far
more accurate than what will be obtained by chlorophyll
a. Board staff recognize chlorophyll a was used in past
studies, but this parameter is prone to issues and
interpretation is often problematic as chlorophyll a
concentrations are well known to vary seasonally and
taxonomically, and can be affected if samples are not
properly handled (i.e., filtering under low light, quick
submission for analysis). Chlorophyll a is useful in
providing a quick method for assessing potential changes
and is cheap in terms of cost, but CZN could consider a
more quantitative approach that likely will provide a
better long-term data set. This could be further discussed
at the Technical Session in August 2021 or an AEMP
Workshop.
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Recommendation CZN to consider including periphyton
biomass determined by taxonomic analysis in addition to
chlorophyll a concentrations.
164

AEMP Design
Comment What is the target taxonomic level for
Plan - Section 5.4 identification (i.e., family level or lowest taxonomic
- Periphyton
level)?
Recommendation CZN to clarify the target level of
taxonomic identification.

July 31: The target level of taxonomic ID is family level for
periphyton, unless otherwise decided by the AEMP working
group.

165

AEMP Design
Comment What is the definition of semi-quantitative
Plan - Section 5.4 taxonomic identification for periphyton? If taxonomic
- Periphyton
analysis is not completed quantitatively (i.e., actual
counts of each taxon present) then how will relative
proportions be determined?
Recommendation CZN to clarify the term of semiquantitative taxonomic identification for periphyton?

July 31: The AEMP design plan will be revised to include
quantitative taxonomic identifiication of periphyton.

166

AEMP Design
Comment There appears to be no QA/QC information
Plan - Section 5.4 provided for this component.
- Periphyton
Recommendation CZN to provide QA/QC information
related to the periphyton component.

July 31: CZN will provide QA/QC information related to
periphyton in the next version of the AEMP design plan.

167

AEMP Design
Plan - Section 5.5
- Benthic
Invertebrate
Survey

Comment Information in Table 5.7 regarding
invertebrate tissue chemistry is inconsistent with
information in Table 5.3.
Recommendation CZN to verify invertebrate tissue
chemistry sampling locations and update Tables 5.3 and
5.7, as required, in the next version of the AEMP Design
Plan.

July 31: CZN will verify invertebrate tissue chemistry
sampling locations and update the tables.

168

AEMP Design
Plan - Section
5.5.4.2 - CABIN
Ordination
Analysis

Comment Section 5.5.4.2 (p. 56) includes a bulleted list July 31: CZN will check and correct incorrect numbers in the
that consists of two main steps for developing the
bulleted list.
predictive model, but the bulleted list is numbered as "4"
and "5". This should be corrected.
Recommendation CZN to correct the bulleted list
numbering in Section 5.5.4.2.
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169

AEMP Design
Plan - Section
5.6.2 - Fish
Survey Design Reduction in
Non-lethal Fish
Surveys

Comment Text on p. 63 states that "The frequency of
July 31: CZN will clarify requirements for updating/changing
these non-lethal surveys will be determined based on the the AEMP Design Plan to reflect the Board's role.
results of the initial, lethal fish-health survey." However,
Table 5.1 includes fish health occurring every three years.
CZN is reminded that the Board cannot pre-approve a
decrease in frequency prior to having results submitted
to support that reduction. This is typically done through
regular AEMP Re-evaluation Reports, which consider
longer-term results rather than a single annual report.
Ultimately, an AEMP Design Plan update would be
required for review and Board approval before a
reduction in sampling frequency for any AEMP
component could be implemented. The requirements for
AEMP Re-evaluation and AEMP Design Plan update and
the requirement for Board approval prior to
implementing any changes should be made clear
throughout this document.
Recommendation CZN to clarify requirements for
updating/changing the AEMP Design Plan.

170

AEMP Design
Plan - Section
5.6.4 - Data
Analysis - Fork
Length

Comment Text on p. 64 includes fork length, but Sculpin
are measured as total length because their tail lacks the
fork. Is including this statement intended to indicate that
all captured fish, regardless of species, will be measured
for length and weight? If so, the sub-heading is a little
confusing and so text to clarify that these basic
measurements will be done for all fish.
Recommendation CZN to clarify inclusion of fork length
as an assessment parameter.

July 31: CZN to clarify inclusion of fork length as an
assessment parameter. CZN will use total length in cases
where fish species do not have defined caudal fin forks or
indents.

171

AEMP Design
Plan - Section
5.6.4 - Data
Analysis Assessment of

Comment Text on p. 64 states that "Every six years,
coinciding with a whole-body tissue analysis of slimy
sculpin, an assessment of internal structures will be
conducted." Board staff would like to clarify whether this
means a lethal fish health program will be completed

July 31: CZN will clarify the timing of lethal fish surveys and
how these relate to fish tissue chemistry sampling. This
would be something to discuss in the working group. The
intent of conducting lethal sampling every six years was to
avoid impacts on local fish populations.
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Internal
Structures

every six years to coincide with the fish tissue chemistry
analysis, or if this is intended to be an internal
assessment completed only of fish captured for tissue
chemistry analysis, which is assumed to be less than the
number required for a full lethal fish health survey. If it is
the former, then this would result in a lethal fish health
program every six years, with a non-lethal program
occurring in between (albeit non-lethal endpoint can be
assessed from the lethal survey). If it is the latter, then
statistical analysis may not be possible due to small
sample sizes. It may help to clarify these details by
developing a more comprehensive sampling program
overview table that splits the fish surveys down into
lethal and non-lethal surveys. This could be discussed at
the Technical Session in August 2021 or at a separate
AEMP Workshop.
Recommendation CZN to clarify the timing of lethal fish
surveys and how these relate to fish tissue chemistry
sampling. CZN to consider including an expanded AEMP
component overview table that provides more details in
the next version of the AEMP Design Plan.

172

AEMP Design
Plan - Section
5.6.4 - Data
Analysis Statistical
Analysis

Comment Statistical methods for ANCOVA are included, July 31: CZN confirms that statistical analysis would not be
but some endpoints (e.g., length, weight, age) are
restricted soley to ANCOVA.
assessed using ANOVA. In addition, the KolmogorovSmirnov test is typically used to assess the length
distribution for non-lethal surveys. Is there a reason that
these statistical analysis approaches for select variables
have been omitted?
Recommendation CZN to clarify why statistical analysis is
restricted solely to ANCOVA?

173

AEMP Design
Plan - Section
5.6.4 - Data

Comment The numbering of the bullet list of workflow
steps is incorrect as it is currently starting at number 6
instead of number 1.

July 31: CZN will correct the bulleted list numbering in
Section 5.6.4 - Statistical Analysis.
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Analysis Statistical
Analysis

Recommendation CZN to correct the bulleted list
numbering in Section 5.6.4 - Statistical Analysis.

174

AEMP Design
Plan - Section
5.6.6 - Largebodied Fish
Tissue Chemistry

Comment The AEMP Design Plan includes Bull Trout for July 31: CZN will consider whether some information related
monitoring tissue chemistry concentrations, yet is
to Bull Trout migration could be gathered from the tissue
proposing to eliminate the monitoring of Bull Trout
chemistry sampling.
migration. Is there perhaps a way to utilize the results of
the fish tissue chemistry component to at least partially
determine if migration of Bull Trout is still occurring?
Board staff understand the presence of Bull Trout is
sporadic and tracking these fish has been challenging.
However, if Bull Trout are captured upstream and
downstream of the Mine site for tissue chemistry, would
that not at least partially answer whether migration is
occurring? This would not necessarily answer the
question of whether there is some level of inhibition, but
based on the current information available, it seems that
this question may not be possible to answer as
definitively as originally planned.
Recommendation CZN to consider whether some
information related to Bull Trout migration could be
gathered from the tissue chemistry sampling.

175

AEMP Design
Plan - Section
5.6.6 - Largebodied Fish
Tissue Chemistry

Comment If angling for Bull Trout is not successful,
whitefish are proposed as an alternate species. Capture
would be completed by snorkeling and spear gun. Board
staff note that this seems like rather specialized approach
and are wondering if a crew member capable of
snorkeling and spear fishing will be present on every fish
tissue chemistry field program to avoid potential
logistical issues related to field staff not being qualified
for this sampling method? Has a more simple capture
method (e.g., gill net) been considered?
Recommendation CZN to comment on use of less

July 31: In the next version of the AEMP design CZN will
comment on the use of less specialized capture method(s)
for whitefish and how potential logistical issues preventing
snorkel/spear gun capture methods from being employed
will be avoided.
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specialized capture method(s) for whitefish and how
potential logistical issues preventing snorkel/spear gun
capture methods from being employed will be avoided.
176

AEMP Design
Plan - Section 6.1
- Trigger #1:
Discharge
Exceeds Effluent
Quality Criteria

Comment Exceedance of EQC is included as an Action
July 31: Action levels assiciatted with EQCs will be removed
Level in the AEMP. The EQC are set as a Licence condition from the AEMP.
and are specific to a defined discharge location. Meeting
those EQC is a compliance requirement and should
exceedances occur, that becomes an enforcement issue
with the Inspector. Action Levels associated with the EQC
should be defined in the Water Management Plan
because identification of potential issues and
implementing adaptive management should be occurring
through that mechanism, not the AEMP. Exceedances of
EQC will inform the interpretation of the AEMP results,
but implementation of management actions should be
triggered through the SNP monitoring and Water
Management Plan.
Recommendation CZN should remove action levels
associated with EQC from the AEMP and incorporate
them in the Water Management Plan.

177

AEMP Design
Plan - Section 6.2
- Trigger #2:
Prairie Creek
Water Exceeds a
SSWQO

Comment On p. 71, reference is made to most of the
July 31: CZN will develop comprehensive AEMP benchmarks
SSWQOs being related to total metals. Although water
as per MVLWB-156.
quality-based EQC are set using SSWQOs in the receiving
environment, AEMP benchmarks are established for all
water quality parameters unless a guideline does not
exist, not just those parameters with EQCs. This is a
precautionary approach that is implemented to monitor
for unforeseen increases in parameters not identified as
POPCs. See MVLWB-156&nbsp;for further information on
AEMP benchmarks.
Recommendation CZN to develop comprehensive AEMP
benchmarks as per MVLWB-156.
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178

AEMP Design
Plan - Section
6.2.1 - Values
Approaching the
SSWQO and
Section 6.2.2
Values at the
SSWQO

Comment Sections 6.2.1 and 6.2.2 are both identified as July 31: CZN will consider combining the two Low Action
Low Action Levels, but have two different action level
Levels into a single Low Action Level and setting a single
triggers (i.e., 90% of the SSWQO and 95% of the SSWQO). threshold trigger value.
This is confusing as the intent of the Low Action Level is
to implement response actions to minimize potential
effects to the receiving environment. Therefore, a Low
Action Level should be set far enough below the SSWQO
to allow time for mitigation to be implemented. CZN
should consider combining the two Low Action Levels
into a single Low Action Level and setting a single
threshold trigger value.
Recommendation CZN should consider combining the
two Low Action Levels into a single Low Action Level and
setting a single threshold trigger value.

179

AEMP Design
Plan - Section
6.2.3 - Minor
Objective
Excursion (Action
Level: Moderate)

Comment As per the MVLWB/GNWT Guidelines for
July 31: CZN will update the requirement for a Response
Aquatic Effects Monitoring Programs, Low Action Level
Plan to be submitted if the Moderate or High Action Levels
exceedances can be reported in the AEMP Annual
are exceeded in the next version of the AEMP Design Plan.
Report, but a Response Plan is required for Moderate and
High Action Level exceedances. As per the Board's
Standard Water Licence Conditions, in the event a
moderate or high action level is exceeded, the Licensee
shall notify the Board and an Inspector within the
timeframe identified in the approved AEMP Design Plan,
and submit an AEMP Response Plan within the timeframe
identified in the approved Design Plan. This Response
Plan requirement has only been included under Section
6.2.4 More Significant Objective Excursion (Action Level:
High). CZN will need to update this for the Moderate
Action Level in the AEMP Design Plan.
Recommendation CZN to update the requirement for a
Response Plan to be submitted if the Moderate or High
Action Levels are exceeded in the next version of the
AEMP Design Plan.
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180

AEMP Design
Plan - Section 6.4
- Trigger #4:
Biological
Communities
Show Effects
(Action Level:
High)

Comment Section 6.4 includes only a single High Action
Level. As per the MVLWB/GNWT Guidelines for Aquatic
Effects Monitoring Programs, proponents must set Low,
Moderate, and High Action Levels for components and
these tiered Action Levels must be set conservatively
enough to act as an early warning system to ensure that
project-related effects remain within acceptable limits
(see text on p. 6 and Table 1 of the Guidelines). The
Action Level for the Biological Communities does not
meet these Guidelines.
Recommendation CZN to revise the Response
Framework for biological endpoints to meet the
requirements of the MVLWB/GNWT Guidelines for
Aquatic Effects Monitoring Programs in the next version
of the AEMP Design Plan.

July 31: CZN will revise the Response Framework for
biological endpoints to meet the requirements of the
MVLWB/GNWT Guidelines for Aquatic Effects Monitoring
Programs in the next version of the AEMP Design Plan

181

AEMP Design
Plan - Section 7.0
- AEMP
Reporting

Comment Text on p. 76 states that "EEM components of July 31: CZN will clarify whether the statement regarding
the AEMP will need to be reported every three years, as reporting frequency is intended to apply to EEM only or also
stipulated in the MDMER. If no effect is indicated in two to AEMP.
sequential three-year EEM cycles, the reporting
frequency will switch to a six year reporting cycle." The
wording is unclear if this reduction is restricted to EEM
only or if this is intended to apply to the AEMP as well. A
reduction in the AEMP would require submission of the
AEMP Re-evaluation Report to provide evidence to
support requested changes for Board approval.
Recommendation CZN to clarify whether the statement
regarding reporting frequency is intended to apply to
EEM only or also to AEMP.

182

AEMP Design
Plan - Appendix
A1

Comment A number of the maps in Appendix A1 lack
map numbers, which makes referencing them difficult.
Recommendation CZN to add map numbers to all maps
included in Appendix A1.

July 31: CZN is confused by this comment. Maps are
sequentially numbered "MAP 1, MAP 2, MAP 3" and so on.
It may be an issue with the pdf file such that some
computers do not show formatting properly. CZN will
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investigate the reason that map numbers wouldn't be
displayed.
183

AEMP Design
Plan - Appendix
A1

Comment The second map (Overview of Study Areas and July 31: CZN has looked at this map and the font type
Waypoints Recorded) seems to have an issue with font
appears normal.
type.
Recommendation CZN to fix the font type on the second
map (Overview of Study Areas and Waypoints Recorded)
in Appendix A.

184

AEMP Design
Plan - Appendix
A1

Comment The fourth map has an incomprehensible map July 31: CZN has looked at this map and the font type
title as there seems to be an issue with font type.
appears normal.
Recommendation CZN to fix the font type on the fourth
map in Appendix A.

185

AEMP Design
Plan - Appendix
A1

Comment The fifth map (Location of Core EEM/AEMP
Sites) could benefit by having the mine site and NNPR
boundaries overlaid.
Recommendation CZN to consider adding the mine site
and NNPR boundaries to the fifth map (Location of Core
EEM/AEMP Sites) in Appendix A.

186

AEMP Design
Plan - Minor
Errata

Comment - p.19, paragraph 1 - refers to "nutrient
July 31: CZN will correct these minor errata
enrichment affects" instead of "nutrient enrichment
effects". - Figure 2.7 - Total Richness refers to "relicates"
instead of "replicates". - p. 34, first paragraph - "Call A"
should be "Cell A". - p. 34, fourth paragraph - reference
to the "2013 water permit" should be changed to "Water
Licence MV2008L2-0002" (note this change should be
completed throughout the AEMP Design Plan). - p. 34,
fourth paragraph - the term "SPOC" should be "SOPC". Environment Canada (EC) changed to Environment and
Climate Change Canada (ECCC) in 2015. An update to
ECCC should be completed throughout the document,
where appropriate (i.e., retain EC prior to 2015, update
to ECCC 2015 and beyond). - Table 5.2 and 5.3 - First line
item should be updated from "Receiving Water

July 31: OK
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Chemistry" to "Receiving Environment Water Chemistry".
Recommendation CZN to correct the minor errata in the
next version of the AEMP Design Plan.
Nahɂą Dehé Dene Band: Elliot Holland
ID

Topic

Reviewer Comment/Recommendation

1

Letter from Chief
Vital re: Prairie
Creek
applications
MV2021D0005
MV2021L2-0004

Comment (doc) On behalf of the Naha Dehe Dene Band
(NDDB), I am attaching a letter from Chief Vital regarding
screening of the&nbsp;Prairie Creek - Mining and Milling
- New Type A Land Use Permit and Water Licence
Renewal Applications (MV2021D0005 MV2021L20004).&nbsp;
Recommendation See attached.

Proponent Response

Parks Canada: Alexandra Taylor
ID

Topic

Reviewer Comment/Recommendation

31

General File

Comment (doc) Cover Letter
Recommendation

1

Proposed
Workplan

Comment Parks Canada is in the process of reviewing the
proponent&rsquo;s application and assessing if a referral
to EA is warranted. Should an EA be the appropriate
mechanism to review this project, this timeline may need
to be revised. Should the process not require an EA, Parks
Canada anticipates that the project will still require
detailed review. The MVLWB Draft work plan is
appropriate as it allows for pauses for celebration of
holidays and other important community commitments,
such as fall hunting season. The draft workplan generally
allows for two weeks for review and comment at key
points in the process, which is the minimum amount of
time required for Parks Canada to review materials and
have comments written and approved. Parks Canada is
open to working with the proponent to accelerate some
of the timelines so long as this remains the case and that

Proponent Response
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the proposed revisions are acceptable to all parties. Parks
Canada also notes that some flexibility in the schedule
may be required to support communities as needed and
ensure proper consultation on the proposed project
while the COVID-19 pandemic is ongoing.
Recommendation Parks Canada recommends the
MVLWB refrain from finalizing the work plan until a
decision on EA referral has been made.&nbsp; Should the
project not require an EA, the draft work plan is
appropriate; however, Parks Canada recommends some
flexibility in the schedule as long as the COVID-19
pandemic is ongoing. The MVLWB may consider
exploring if efficiencies can be found in the draft
workplan, so long as parties are provided a reasonable
amount of time to fully consider and meaningfully
comment on material.
2

Topic: Access
road traffic
Reference:
Consolidated
Project
Description

Comment The proposed increase in mining will result in July 31: See our response to MVLWB 13.
additional traffic on the All-Season Road (ASR) to move
concentrate off the Mine Site. It is not clear from the
Proponent's documentation how the use of the allweather road, as defined in this regulatory application,
compares to assumptions applied in the effects
assessment completed on the all-weather road. Some
components of the Mine Site Amendment may require
modifications to the land use permit and water license
pertaining to the all-season road. Understanding these
interactions is important for understanding the full scope
of effects from the amended application.
Recommendation Parks Canada recommends that CZN
provide the following information: 1. Compare the
proposed road use, as defined in this regulatory
application, to the road use assumed in the assessment
of potential effects for the all-weather road. 2. Please
provide a table outlining any ASR activities that will
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change as a result of the Mine Site Amendment. Please
ensure that the table is comparing the activities that are
captured under the current ASR LUP and WL. For
example: number of transits on the ASR per day; fuel
types being used and transported, etc. 3. Provide an
opinion if the assessment of potential effects of increase
road use needs to be updated.
3

Topic: Proximity
of the Project to
NNPR Reference:
N/A

Comment In several documents, the background sections July 31: OK
which provide geographical and environmental context
omit the proximity of the project to Nahanni National
Park Reserve (NNPR). Given that the project is within a
few kilometers of NNPR, this context is important for
consideration since considerable interactions between
the project and a protected area are likely.
Recommendation Parks Canada recommends that in all
documents, in the section providing project geographical
and environmental context, indicate the proximity of the
project to NNPR.

4

Topic: NNPR
boundary
Reference:
CLMP, AEMP

Comment In several documents (e.g., CLMP, AEMP) there July 31: Figures will be updated to reflect the correct
are figures that have incorrect boundaries for NNPR,
boundary of the NNPR in the next version of the CLMP
either only outlining the World Heritage Site, or having
the text for NNPR be coloured to match the World
Heritage Site.
Recommendation Parks Canada recommends that
figures in the CLMP and AEMP are updated with correct
World Heritage Site and NNPR boundaries.

5

Topic: Water
quality in Prairie
Creek at the
NNPR Reference:
Effluent Quality
Criteria, Aquatic
Effects

Comment Exploration and mining activities have the
potential to alter the water quality in Prairie Creek, which
flows into the NNPR. The water quality in Prairie Creek
and at the boundary of the NNPR are of interest to
preserve the ecological integrity of the area. The water
quality at the NNPR boundary and the aquatic effects
within the NNPR have not been identified in the

July 31: 1. The purpose of this proceeding is to adjust EQC
and WQO for the IDZ for the operating period to reflect a
better water management plan involving the discharge of
less contminant load and new dissolved lead and zinc
guidelines. Water quality predictions for the operations and
closure periods at the NNPR boundary were provided in
EA0809-002 and in the original proceeding for MV2008L2-
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Monitoring
Proponent's documentation.
Program Design Recommendation Parks Canada recommends that CZN
Plan
provide the following information: 1. For the exploration,
mine operation, and mine post-closure periods, provide
the predicted water quality at the NNPR boundary
relative to pre-mining conditions. If predictions have not
been completed, describe why not. 2. Is there a target
acceptable change in water quality within Prairie Creek at
the NNPR boundary for the exploration, mine operation,
and mine post-closure periods? If not, describe why such
a target is not considered necessary. 3. For the mine
operation and post-closure periods, describe the
potential aquatic effects within the NNPR. If monitoring
of aquatic effects within the NNPR are not planned,
describe why not. 4. For the exploration, mine operation,
and mine post-closure periods, show on a map the
locations of Prairie Creek water quality monitoring that is
proposed within Prairie Creek near to or within the
NNPR. Provide a list of the parameters that would be
monitored at these sample locations.
6

Topic: Water
contamination in
Prairie and
Harrison creeks
Reference:
Aquatic Effects
Monitoring Plan

0002. An exploration licence already exists. 2. The MVLWB
has set EQC for the exploration licence and EQC and WQO
at the IDZ for the operating period. We believe the WQO
may also be suitable for the closure period. 3. The
monitoring of aquatic effects is the subject of the AEMP. No
significant aquatic effects in the NNPR are expected. 4. This
information is provided in the draft AEMP design plan.

Comment The report identifies spills as a potential
July 31: The CPD notes that the site is protected by a flood
contamination to Prairie Creek. Climate change has the protection berm approximately 3 m high which is armoured
potential to increase the likelihood of site flooding, which above the elevation of the previously calculated PMF.
would also have a potential impact on water quality. It is
unclear if this was a consideration in the Proponent's
report.
Recommendation Parks Canada recommends CZN
updates the sources of potential contamination of Prairie
and Harrison creeks to include potential of site flooding,
and the possibility of climate change to increase the
likelihood of this occurring.
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7

Topic: Bull Trout
Monitoring
Reference:
Aquatic Effects
Monitoring Plan

Comment The Proponent indicates that Bull Trout
July 31: It would be helpful if Parks Canada could identify
monitoring is no longer required as a condition given
the uncertainties they are referring to so that we may be
anticipated water quality parameters are unlikely to
able to resolve them.
cause a barrier to fish migration.
Recommendation There is some uncertainty in the
predicted water quality of Prairie Creek. This is outlined
in more detail in comments below. Parks Canada
recommends waiting to make a decision on removing the
Bull Trout monitoring condition until these uncertainties
are resolved.

8

Topic: Closure
and reclamation
â€“ future use
and aesthetics
Reference:
Closure and
Reclamation Plan

Comment Section 4.2 of the Closure and Reclamation
July 31: OK
Plan outlines the future use and aesthetic objective for
the mine and it is noted "there will be very limited future
use of the site as the mine area will be absorbed within
the Nahanni National Park Reserve and will become a
wilderness area" and "[i]f the site is completely
reclaimed, the intent will be to restore the landscape to
its pre-mining natural setting as much as possible". At
this time, this is not an issue that has been discussed with
Parks Canada and our Indigenous Partners. Currently,
following closure, the land will remain with the
Government of Northwest Territories.
Recommendation Parks Canada recommends that the
statement that the mine will be part of NNPR at closure is
corrected. Given the siteÃ¢Â€Â™s proximity to the park,
Parks Canada will remain an active participant in the
closure plan. Parks Canada recommends that additional
details regarding the post-closure landscape (shape and
aesthetics) for each mine component at the mine are
provided. This should include an explanation regarding
how this post-closure condition a) will achieve a
landscape the resembles the natural setting, b) is safe for
use by people and wildlife, and c) contributes to the
restoration of wildlife use and movement.
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9

Topic: Closure
and reclamation
â€“ future use
and aesthetics
Reference:
Closure and
Reclamation Plan

Comment The Closure and Reclamation Plan is general
and needs more details for Parks Canada to have
confidence in the approach. The plan focuses on the
removal of infrastructure and there is less consideration
on the environmental components. It is unclear what the
metrics of success are and what methods will be used to
achieve adequate soil quality and vegetation regrowth.
An assessment on the risk of having to treat water
longer, perhaps in perpetuity, is also lacking. Climate
change should be accounted for when making predictions
in this plan. While some aspects of the Closure and
Reclamation Plan may not need to be finalized until the
mine is in operation, many details can and should be at
this stage so that they are given appropriate
consideration. This is especially important for instances
where environmental goals are not easily achieved.
Recommendation Parks Canada recommends that the
Closure and Reclamation Plan contain more details on
metrics of success and the methods that will be used to
achieve adequate soil quality and vegetation regrowth. It
should also contain contingencies in instances where
environmental goals (such as adequate water quality) are
not as easily achieved and take climate change into
consideration when making predictions. Parks Canada
recommends that these details be developed prior to
work commencing on site and then refined during the
mine operation

July 31: The recommendations are considered to be
unreasonable given that the site is already developed and
disturbed, and that operating permits already exist. There is
no reason to believe that the site cannot be reclaimed to
meet reasonable goals. More than adequate work has been
conducted already to demonstrate that.

10

Topic: Closure
and reclamation
â€“ flood
protection berm
Reference:
Closure and
Reclamation Plan

Comment A flood protection berm has been constructed
between Prairie Creek and the Mine Site. The spatial
extent of the berm has not been presented in the
Proponent's document. At closure it is understood that
this berm may be removed. The timing for removal may
be influenced by the infrastructure required to monitor
the Mine Site during post-closure or by the requirement

July 31: 1. In the CPD, the flood protection berm is visible on
the photographs in Figures 1-2 and 1-3, and shown in plan
on Figures 2-1, 2-3 and 2-4. 2. Equivalent to a PMF. Refer to
the two Hayco documents provided. 3. Refer to the July 29,
2021 letter from Tetra Tech. 4. If no further use of the site is
planned, the berm can likely be reclaimed upon mine
closure, and any monitoring/water management facilities
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11

Topic: Postclosure water
treatment
Reference:
Closure and
Reclamation Plan

to operate a water treatment system.
Recommendation Parks Canada recommends that CZN
provide the following information: 1. Provide a map
showing the location of the flood protection berm. 2.
Describe the flood event, and resulting flood elevation,
the protection berm is designed to control and provide
the supporting documentation and analysis. 3. Describe
how climate change was considered in the design flood
event. If climate change was not considered, what is the
potential for climate change to influence the protection
offered by the berm? 4. Describe the timing to reclaim
the flood protection berm and if this berm is needed to
facilitate post-closure monitoring or protect the water
treatment system and fuel storage locations. 5. Describe
the post-reclamation condition of the flood protection
berm. For example, will it be completely removed to
original grade? Describe how physical stability of the
flood protection berm will be achieved in the postclosure phase.

located where they are not prone to flooding. 5. Likely the
berm material will be pulled away from the creek and
graded to provide a shallow, stable slope to the creek, but
this will be determined in later versions of the CRP.

Comment Treatment of underground mine water may be
required for 4 to 8 years. There is uncertainty regarding
this duration, and it could be shorter or longer than
described. Treatment of seepage water from the waste
rock stockpile may also be required post-closure;
however, the duration for treatment may not have been
identified in the Proponent's documentation. Additional
information is sought to understand the timing for water
treatment post-closure and the on-site resource
requirements.
Recommendation Parks Canada recommends that CZN
clarify the duration of treatment anticipated for the
seepage water associated with the mine rock stockpile.
During post-closure water treatment, will CZN require
access to the mine using the all-season road? If so, please

July 31: The duration of water treatment post-closure, if it is
needed, will be re-assessedduring operations using
collected monitoring data. For now, the duration of the
contingency pump-and-treat scheme is considered
adequate. If water treatment is required, and depending on
requirements, the ASR may or may not be needed for
access. However, either way, the decision does not affect
the content of the ASR CRP, only the timing.
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outline any required changes to the All-Season Road
Closure and Reclamation Plan.
12

Topic:
Environmental
effects
monitoring
Reference: n/a

Comment The information provided does not address the
monitoring programs associated with wildlife, vegetation,
and air quality. It is unclear if environmental effects
monitoring within the mine footprint and local/regional
study area are adequate for the proposed undertaking.
Recommendation Parks Canada recommends that CZN
provide details regarding the proposed monitoring
program for wildlife, vegetation and air quality. If
available, please provide any monitoring plans that
describe these programs.

July 31: A draft WMMP (dated August 2012) was provided
under EA0809-002. An updated WMMP will further describe
monitoring programs. Also refer to the 2012 Air Quality and
Emissions Monitoring and Management Plan.

13

Topic: Aerial
disturbance on
mountain goats
and Dallâ€™s
sheep
Reference:
Consolidated
Project
Description

Comment The Proponent indicates that larger planes will
be used to accommodate more personnel on site. The
Mine Site is near an important wildlife area for mountain
goats and Dall's sheep. Both species have been regularly
observed near the site. Areal disturbance is known to be
one of the biggest disturbances to mountain goats and
sheep, and have been associated with reduced survival in
some instances. For these reasons, larger planes may
have a larger impact on nearby Dall's sheep and
mountain goats.
Recommendation Parks Canada recommends that CZN
provides information on the anticipated average number
of flights to site a week and the types of planes used.
Parks Canada recommends that a Wildlife Mitigation and
Monitoring Plan for the Mine Site be developed,
including a Flight Impact Mitigation Plan to reduce the
impacts of the additional flights and louder engines on
wildlife.

July 31: Mountain goats do not occur near the mine site or
airstrip. Although Wilson and Haas (2012) mapped a
mountain goat area along Prairie Creek near the Nahanni
National Park Reserve border, Wilson and Haas (2012)
indicate that this is based primarily on habitat critiera rather
than goat observations*. Based on the Deh Cho Atlas,
mountain goat range exists well west of the Mine near the
headwaters of the South Nahanni and Clearwater rivers.
Mountain goats have also not been observed during any
Prairie Creek Mine and access road surveys (surveys 1981,
1994, 2006 to 2007, 2009 to 2010, 2014, 2016-2017, or
2019). In addition, mountain goats have not been captured
on remote cameras installed at and near the mine site (June
2019-August 2020). However, Dall's sheep do occur. The
updated WMMP will describe the aircraft type and
anticated average number of flights per week. Flight
schedules (arrival/departure time of day) will also be
described in relation to Dall's sheep activity periods to
minimize disturbance when ruminating. a Flight Impact
Mitigation Plan was developed previously and will be
included in the WMMP. *Wilson, J.M and C.A. Haas. 2012.
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Important Wildlife Areas in the Western Northwest
Territories. Environment and Natural Resources,
Government of Northwest Territories, Yellowknife, NT.
14

Topic: Access to
mineral licks
Reference:
Consolidated
Project
Description

Comment The Mine Site is near an important wildlife
area for mountain goats and Dall's sheep. Both species
have been regularly observed near the site. Mineral licks
are known to occur in the general area. Mineral licks are
important part of the species ecology, and therefore
access to mineral licks is important to maintain.
Recommendation Parks Canada recommends that CNZ
indicate if the area has been surveyed for mineral licks.
Parks Canada recommends that a Wildlife Mitigation and
Monitoring Plan for the Mine Site be developed. It should
include mitigations for maintaining access to mineral
licks.

July 31: See response to Parks Canada Comment #12 above
regarding mountain goats. The location of known mineral
licks were described in the Proposed Prairie Creek Mine AllSeason Road Developers Assessment Report (EA1415-01).
Locations were acquired by Environment and Natural
Resources (ENR) (NWT Wildlife Management Information
System 2014 request) and as mapped in Wilson and Haas
(2012). The nearest known mineral licks to the Prairie Creek
mine are at 1) the confluence of Prairie Creek and South
Nahanni River (approximately 40 km south of the mine site)
and 2) approximately 20 km to the north. The Mine Site is
not predicted to prevent Dall's sheep access to mineral licks.

15

Topic:
Amphibian and
migratory bird
contact with
mine contact
water Reference:
Consolidated
Project
Description

Comment The information provided does not reference
mitigations to prevent migratory birds and amphibians
from coming into contact with mine contact water or
tailings in the water storage pond. Although Western
Toad has not yet been observed on site, it has been
identified south of the project area and there is potential
for them to occur at the project site, if not presently,
then through range expansion.
Recommendation Parks Canada recommends that a
Wildlife Mitigation and Monitoring Plan for the Mine Site
be developed. It should include mitigations for the mine
contact water cell and water storage pond to prevent
wildlife from being in contact with untreated water. The
WMMP should include training site staff on the
identification of Western Toad.

July 31: The proposed water storage pond is no different
than what was proposed previously under EA0809-002 and
subsequently permitted. The Western Toad is at its northern
most range in the Liard River basin, and its population is
considered to be small. This is because Western toads are
intolerant to winter freezing and their eggs/tadpoles require
warm waters to grow. Western toads are not anticipated to
occur at the Mine site.

16

Topic: Fuel
storage
Reference: Spill

Comment Bulk fuel storage occurs within a lined bermed July 31: 1. The liner is several feet of clay. It is not a
containment area on the east side of Harrison Creek. The geosynthetic. There has been no indication of seepage since
age of the containment area is not presented but may
construction in the early 1980's. No changes to the Tank
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17

Contingency
Plan,
Consolidated
Project
Description

date back to initial Mine Site construction. Thus, the
integrity of the liner currently and into the future is
uncertain. From review of the site monitoring program,
no monitoring of the subsurface soils down gradient of
the fuel storage containment facility is proposed. LNG
storage is proposed on the east side of Harrison Creek.
The regulatory requirements to mitigate against
environmental impacts (e.g., impacts to water) from a
spill associated with storage of this fuel are not clear.
Recommendation Parks Canada recommends that the
age of the liner used in the fuel storage containment
facility and the anticipated service life for this liner be
clarified. Parks Canada recommends that CZN provide the
following information: 1. In the event of a fuel release
within the containment berm and if the liner is
compromised, what monitoring is proposed to evaluate if
fuel is seeping into the subsurface or entering Harrison
Creek or Prairie Creek? 2. Provide a description of the
regulatory requirements for LNG storage that will be
applied. Describe if LNG storage requires a secondary
containment cell, similar to that required for diesel
storage. 3. Provide a map of the floodplain to identify the
proximity of fuel storage to the flood water level.

Farm are being proposed in this proceeding. 2. LNG Storage
will be designed and installed according to the relevant
NAPEG codes and standards. LNG Storage will not require a
secondary containment cell as LNG will evaporate if it
escapes from the storage tank. LNG will vaporize above a
temperature of -160 °C. 3. Fis 2-4 in the CPD shows the
location of the Tank Farm and proposed LNG storage, as
well as the flood protection berm (crest indicated by the
closely spaced contours near Prairie Creek).

Topic: Dust
monitoring
Reference:
Contaminant
Loading
Management
Plan

Comment The Contaminant Loading Management Plan July 31: See our response to PC 12.
outlines the monitoring associated with dust from the
ore entering the receiving environment. It is not clear
from the Proponent's information how the monitoring
will differentiate dust form the ore compared to other
sources of dust generation at site (e.g., dust generated
from road traffic). The higher milling rate proposed by
the Proponent will increase the activities at site that
generate dust (e.g., traffic, waste rock management). The
monitoring of dust from traffic and other operations was
not identified in the Proponent's documentation. The
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potential impact of dust on water quality and vegetation
is unknown.
Recommendation Parks Canada recommends that CZN
describe the proposed monitoring program for dust from
all sources at the mine and how the impact of dust on
water quality and vegetation will be evaluated.
18

Topic: Waste
Rock and Ore
Storage â€“
seepage water
management,
quantity, and
quality
Reference:
Waste Rock and
Ore Storage
Management
Plan

Comment The waste rock and ore storage stockpile will July 31: See the memo provided by Okane.
be a permanent feature remaining at the mine postclosure. The closure and reclamation plan describes that
this stockpile will receive a cover. The performance of the
cover is important to limit precipitation from contacting
the waste rock and ore since this waste material can
leach metals under neutral pH conditions. It is not clear in
the Proponent's document how climate change was
considered in the selection of the proposed cover type
and thickness, or the importance of climate change on
the post-closure seepage quality and quantity.
Recommendation Parks Canada recommends that CZN
describe: 1. How climate change was considered, or will
be accounted for, in the design of the waste rock and ore
storage stockpile cover. 2. The implications of climate
change for each of the following: a) selection of cover
material type and thickness, b) post-closure seepage
water quality, and c) post-closure seepage water
quantity.

19

Topic: soil
contamination
Reference:
Consolidated
Project
Description,
Waste

Comment Building the bioremediation cell is the
proponents 3rd option for dealing with sewage sludge
(behind mixing with the tailings paste and incineration).
However, it appears to be the only option indicated for
contaminated soil. Please clarify if this is the case and if
so, what the plans are for contaminated soil if it will not
be built.
Recommendation Parks Canada recommends that CZN

July 31: Decisions regarding the two cells are independent
of one another. If a bioremediation cell is not built, any
contaminated soil will be taken off-site under manifest to a
registered hardous waste disposal company.
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Management
Plan

clarify how contaminated soil will be treated if the
bioremediation cell is not built.

20

Topic: Coliforms
Reference:
Waste
Management
Plan

Comment The Sewage Plan does not appear to provide
information on water quality guidelines for coliforms or
the frequency of monitoring.
Recommendation Parks Canada recommends that CZN
confirms the water quality guidelines and frequency of
monitoring for coliforms in the treated sewage water.

21

Topic: Wildlife
attractants
Reference:
Waste
Management
Plan

Comment Human waste, garbage, recycling, and
July 31: CZN is updating the mine WMMP. Updates will
petroleum products are wildlife attractants. The Mine
include details of any proposed exclusion barriers and
Site is in an important area for grizzly bears, and other
personnel bear safety training.
wildlife species are known to occur on site. Mitigations
need to be implemented to reduce the likelihood of
human-wildlife incidents on site. Details on the fence
height and type around waste storage/waste transfer
area are required.
Recommendation Parks Canada recommends that a
Wildlife Mitigation and Monitoring Plan for the Mine Site
be developed. It should include mitigations for reducing
wildlife attractants on site and reducing the likelihood of
human-wildlife conflict incidents. Please provide details
on the fence type and height around the waste
storage/waste transfer area. All personnel on site should
be trained in bear awareness.

22

Topic: Frequency
of vehicles to
site for waste
management
Reference:
Waste
Management
Plan

Comment It is unclear if the increase in number of
July 31: The document provided regarding truck frequencies
vehicles to site takes increased personnel and
accounts for recycling/transfer trucks. The increased
corresponding increased waste and recycling to be
number of personnel will not affect these numbers.
transferred off site.
Recommendation Parks Canada recommends that CZN
provide information regarding the frequency of trucks to
site required to achieve the recycling plan and transfer of
waste off site. Please confirm if the increased number of
personnel on site factored in to this number.

July 31: See our response to MVLWB 75.
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23

Topic: Postclosure water
management
Reference:
WROSMP 4.0
Contingencies
and Responses,
CPD 6.0 Closure
Plans and Costs,
Closure and
Reclamation Plan
(CRP) 4.2.4
Specific
Reclamation
Component
Reclamation
Activities,
Tailings and
Backfill
Management
Plan (TBMP) 4.0
Contingencies
and Responses

Comment The following comment by Parks Canada is a July 31: See our response to the corresponding GNWT
reiteration of a comment provided by GNWT. From
comment.
review of the CPD, CRP, WROSMP and TBMP, it is noted
that operations monitoring data will be used to inform
post-closure water quality predictions and this will
determine whether contingency pump and treat of
seepage from the underground mine and/or WRP is
needed as well as the duration required. It is estimated
that for initial flushing of the underground mine during
closure, a contingency pump-and-treat groundwater
scheme may potentially be needed for 4 to 8 years.
Contingencies for paste geochemistry are noted as not
considered necessary due to little groundwater
interaction anticipated with paste, with groundwater
flow predominantly along extremities of the paste that
will exert very small influence on closure groundwater
quality. In the event that water quality predictions are
not correct, and mine water and/or WRP seepage
remains poor, it is not understood at this time a) how
long a pump-and-treat scheme can be applied beyond
the anticipated 4 to 8 year duration before a longer-term
solution is needed, and b) the options available as a long
term solution to manage the mine water and WRP
seepage. Based on the June 25th question and answer
call with the Developer, it was indicated that uncertainty
regarding ongoing water treatment requirements can be
addressed as a financial security consideration, and
operations data would need to be collected before
additional contingencies for post-closure water
management could be developed. Nevertheless, the
management plans (i.e., closure and reclamation plan)
would benefit from inclusion of potential contingency
options that could be implemented and approximate
timelines
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Recommendation The following recommendation by
Parks Canada is a reiteration of a recommendation
provided by GNWT. Parks Canada recommends that CZN
outline the duration that on-site water treatment be
applied in the event that water quality from the mine
water or WRP seepage requires management/treatment
beyond the anticipated 4 to 8 year duration. Parks
Canada recommends that CZN outlined the options that
are available to manage the mine water or WRP seepage
if on-site water treatment is no longer feasible to
operate. Parks Canada recommends that CZN outline
how the post-closure WRP seepage quality was
estimated and detail how any uncertainties will be
addressed during mine operations to inform closure
planning.
24

Topic: Postclosure water
quality criteria
Reference:
Effluent Quality
Criteria (EQC)
Report 11.0
Closure Phase,
CRP 4.2.4
Specific
Reclamation
Component
Reclamation
Activities

Comment The following comment by Parks Canada is a July 31: See our response to the corresponding GNWT
reiteration of a comment provided by GNWT. It is
comment.
indicated that mine groundwater and/or WRP seepage
may need to be treated and discharged according to the
Licence such that Water Licence water quality objectives
are not exceeded in Prairie Creek downstream. It is not
clear if post-closure mine groundwater and/or WRP
seepage will need to achieve operations EQC prior to
being allowed to discharge freely to the environment.
Recommendation The following recommendation by
Parks Canada is a reiteration of a recommendation
provided by GNWT. Parks Canada recommends that CZN
clarify the approach to discharging water to Prairie Creek
post-closure including whether operational EQCs are
proposed for post-closure.

25

Topic: Surface
water
runoff/seepage

Comment The following comment by Parks Canada is a
reiteration of a comment provided by GNWT. From
review of the Consolidated Project Description (CPD),

July 31: See our response to the corresponding GNWT
comment.
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Reference:
Consolidated
Project
Description
(CPD) 2.7 Water
Management,
Waste Rock and
Ore Storage
Management
Plan (WROSMP)
4.0
Contingencies
and Responses,
Water
Management
Plan (WMP)

Waste Rock and Ore Storage Management Plan
(WROSMP) and Water Management Plan (WMP), the
design capacity of the existing and proposed runoff and
seepage diversion and control ditches at the Mine Site, as
well as the seepage collections systems for the various
mine waste stockpiles, is not identified. It is noted that
existing runoff and flood protection structures (i.e., Camp
Ditch, Mill Ditch, Flood Protection Berm) have performed
well for 40 years and are not discussed further except for
proposed changes (e.g., WRP and WSP diversion ditch). It
is noted that seepage from the future Waste Rock Pile
(WRP) will be collected and recycled no matter the
volume or quality. Based on a June 25th question and
answer call with the Proponent it is understood that the
ditches are not expected to overflow given that only
minor flows have ever been observed. However, it
remains uncertain as to the level of precipitation event
each ditch and stockpile seepage collection system can
be expected to accommodate, or if snowmelt or climate
change has been considered in their design. If an
overflow event were to occur, runoff could potentially
contact various mine waste stockpiles and potentially be
released to the receiving environment without further
management (e.g., treatment). Such a discharge of
contact water, if quality exceeded effluent quality criteria
(EQC), would constitute an unauthorized discharge. An
understanding of the design capacity of the ditches and
collection systems, as well as the design precipitation
event would aid in understanding if the risk of overflow
and unauthorized discharge is sufficiently mitigated. It is
uncertain if the final designs to be developed for the
various engineered structures and stockpiles at site
would provide this information along with the supporting
analysis.
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Recommendation The following recommendation by
Parks Canada is a reiteration of a recommendation
provided by GNWT. Parks Canada recommends that for
each of the following runoff/seepage control structures,
CZN provide a response to the three items listed below.
a. Camp Ditch b. Mill Ditch c. WSP and ROM Stockpile
diversion ditch d. WRP diversion ditch e. WRP seepage
collection system f. Temporary Waste Rock Stockpile
seepage collection system g. Secondary Tailings/ROM
Ore Stockpile seepage collection system h. DMS Float
Stockpile seepage collection system 1. If the hydraulic
design of the control structure has been completed
previously, provide the reference documentation or link
to the reference documentation. If the hydraulic design
for the control structure has not yet been completed,
provide the likely design report that would document this
analysis, as well as the proposed timing for submission of
this report to the MVLWB. 2. Explain what precipitation
design event has been and will be applied in the analysis.
3. Identify if climate change has been or will be
considered in precipitation design event. If climate
change is not considered, provide the reason for not
considering it the analysis.
26

Topic: EQC and
effluent
discharge
Reference: WMP
5.4.1 Surface
Water, Aquatic
Effects
Monitoring
Program (AEMP)
Design Plan 6.0

Comment The following comment by Parks Canada is a July 31: See our response to the corresponding GNWT
reiteration of a comment provided by GNWT. It is
comment.
indicated that action levels based on EQC are only
applied to effluent discharge from the Catchment Pond
and to water in downstream Prairie Creek. Exceedance of
action levels at these monitoring locations would initiate
water treatment or flow adjustments to bring
concentrations below EQC and/or maintain achievement
of SSWQOs in Prairie Creek. It is not clear if this approach
means discharge of non-EQC compliant water from the
Catchment Pond can occur before treatment/flow
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27

Response
Framework

adjustments can be made. A discharge of non-EQC
compliant water is not considered an acceptable
situation. Based on the June 25th question and answer
call with the Proponent, it was indicated that water
discharging from the Catchment Pond will be always
controlled, and that upstream monitoring of the various
effluent sources would allow water quality to be
addressed before exceedance of EQC occurs. However, it
remains unclear if effluent will be controlled such that no
discharge will occur until it is confirmed EQC are met.
Recommendation The following recommendation by
Parks Canada is a reiteration of a recommendation
provided by GNWT. Parks Canada recommends that CZN
confirm if water will be monitored to demonstrate that
the EQCs are achieved prior to discharge to Prairie Creek.

Topic: Action
levels and
response
frameworks
Reference: WMP
5.4.1 Surface
Water, WROSMP
3.2
Geochemistry
and Water
Quality, AEMP
Design Plan 6.0
Response
Framework, CPD,
CRP, EQC Report

Comment The following comment by Parks Canada is a July 31: See our response to the corresponding GNWT
reiteration of a comment provided by GNWT. The WMP comment.
identifies the following action levels for water
monitoring: STP effluent - design parameters WTP
effluent - performance criteria South Yard Stockpile - TSS
15/30 mg/L average/maximum WSP western diversion TSS 15/30 mg/L average/maximum Catchment Pond
discharge - EQC Prairie Creek downstream - EQC WRP
western diversion - TSS 15/30 mg/L average/maximum
WRP eastern diversion - TSS 15/30 mg/L
average/maximum The AEMP also identifies select
response triggers for discharge effluent quality and
Prairie Creek water quality. No action levels are identified
for the WSP Cell B discharge to initiate water treatment
as needed, nor are action levels identified for water
storage on site, such as action levels based on the water
level in the WSP cells. Action levels for post-closure water
quality are also uncertain. In general, a clear adaptive
management response framework that links monitoring,
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action levels and responses/contingencies for each of the
Project's major water management components does not
appear to have been developed to an executable level at
this time. A clear adaptive management framework is
needed to mitigate against undesirable conditions.
Recommendation The following recommendation by
Parks Canada is a reiteration of a recommendation
provided by GNWT. Parks Canada recommends that
where applicable for both the operations and postclosure phases, CZN provide an adaptive management
response framework for each of the following water
management components. The framework should
identify the triggers that will identify when an action will
be implemented. The actions to apply in the event a
trigger is exceeded should be described. a. WSP Cell A
and B  describe triggers for water levels and
water quality b. Catchment Pond  describe
triggers for water level and water quality c. WRP 
describe triggers for water levels/storage and seepage
water quality d. Non-contact and mine contact water
from the underground mine  describe triggers for
seepage water quality and water quantity If the format of
the requested information is not practical to implement
during mine operations, information should be provided
outlining how each main water source that contributes to
the Mine Site water management will be evaluated to
ensure that water storage and water treatment will not
be compromised to result in the unacceptable situation
of an uncontrolled discharge.
28

Topic: SNP
stations
Reference: WMP
Figure 4-3 SNP
Locations, WMP

Comment The following comment by Parks Canada is a
reiteration of a comment provided by GNWT. From
review of the WMP, WROSMP, and CPD, the following
existing or proposed infrastructure and seepage/runoff
sources do not appear to have a corresponding SNP

July 31: See our response to the corresponding GNWT
comment.
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5.4.1 Surface
Water,
WROSMP, CPD
2.9 Sand,
Aggregates and
Excess
Construction
Material

monitoring station: Temporary Waste Rock Stockpile
Secondary Tailings/ROM Ore Stockpile DMS Float
Stockpile Active tailings stockpile Downgradient of the
fuel tank farm South Yard excess material pile Noncontact mine water discharge to WSP Given that these
infrastructure components can represent a potential
source for impacts to water, it is unclear why monitoring
of seepage/runoff from them is not proposed. With
regards to non-contact water from the underground
mine, no monitoring is identified for this effluent source
until it is already mixed with other effluent sources in the
WSP. Given this source is major component of site water
and water quality modelling predictions, it would be
desirable to understand its characteristics before mixing
with other sources in the WSP to better inform future
updates to site water quality modelling. The WMP
identifies two SNP locations (#25 and #26) that will
monitor the WRP west and east diversion ditches.
However, these locations are not depicted in the
provided map for SNP stations and thus their precise
location remains unclear. An SNP map should depict all
proposed SNP stations.
Recommendation The following recommendation by
Parks Canada is a reiteration of a recommendation
provided by GNWT. Parks Canada recommends that CZN
confirm if seepage/runoff from the following
infrastructure or effluent sources will be monitored with
an SNP station. If not, please describe why monitoring is
not considered necessary. a.Temporary Waste Rock
Stockpile b. Secondary Tailings/ROM Ore Stockpile c.
DMS Float Stockpile d. Active tailings stockpile e.
Downgradient of the fuel tank farm f. South Yard excess
material pile g. Non-contact mine water discharge to
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WSP Based on the response above, provide an updated
SNP map that includes all proposed SNP stations.
29

Topic: Water
balance and
effluent quality
predictions and
source terms
Reference: EQC
Report 3.2.1
Flows, 4.3 Water
Storage, 4.4
Water Balance
and 9.1 Revise
Water
Management
Plan Predictions

Comment The following comment by Parks Canada is a July 31: See our response to the corresponding GNWT
reiteration of a comment provided by GNWT. The
comment.
conservative estimate for mine water inflow rates to the
WSP Cell B is based on a 30% increase to the 'best
estimate' flow. The basis for the selection of a 30%
increase to estimate a conservative flow rate is unclear. A
better understanding of the basis for the 'conservative
estimate' would assist in evaluating the appropriateness
of this value to be sufficiently conservative. It is noted
Cell B will have 300,000 m3 of live (usable) storage. The
water balance indicates Cell B is estimated to reach
between 95% to 97% live storage capacity each year
under the 'conservative estimate' and 'best estimate'
average annual non-contact water scenarios,
respectively. In the event of a situation where discharge
to Prairie Creek may be delayed, there is risk the storage
volumes in Cell B could be exceeded in as little as 6 to 7
days based on the listed inflow rates. It is not clear if
water transfer to other locations, such as Cell A or
underground, or shutting down the mine pumps, are
considered as contingencies and if they can be initiated in
as little as 6 to 7 days. It is unknown if the water levels in
the WSP will be monitored, with select action levels that
will allow time for implementation of contingencies.
Recommendation The following recommendation by
Parks Canada is a reiteration of a recommendation
provided by GNWT. Parks Canada recommends that CZN
provide an explanation on how the 30% increase in the
Ã¢Â€Â˜best estimateÃ¢Â€Â™ flow was selected to
represent the Ã¢Â€Â˜conservative estimateÃ¢Â€Â™ for
the inflow rate of non-contact mine water to Cell B. Parks
Canada recommends that CZN confirm if Cell B water can
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be transferred to Cell A or underground, or if mine water
pumps can be shut off or reduced in extraction rate as a
contingency in the event of upset events to water
storage. If so, confirm if the contingencies for Cell B (e.g.,
transfer of water to Cell A or underground, shut off or
reduced extraction rates of mine pumps) can be
implemented in less than 6 to 7 days.
30

Topic: Future
updates to water
balance and
effluent quality
predictions and
source terms
Reference:
WMP, EQC
Report, CRP 4.7
Reclamation
Research

Comment The following comment by Parks Canada is a July 31: See our response to the corresponding GNWT
reiteration of a comment provided by GNWT. It is
comment.
understood that initial predictions for the Mine's
receiving water quality and the site water balance will
need to be updated as operational data is obtained as
noted in the CRP Section 4.7. Initial predictions were
based on various source terms developed using premining water quality and quantity data and use various
assumptions that create uncertainty in the end
predictions. The main predictions that may necessitate
an update based on operational data are listed below.
For each prediction, source terms considered to form a
critical basis for the prediction (i.e., have the greatest
impact on it) are identified. For each critical source term,
the specific monitoring item that would need to be
completed during operations to inform updates to
operations and post-closure predictions is also listed.
Mine Site water balance Mine water inflows Inflow rate
of contact mine water to WSP Inflow rate of non-contact
mine water to WSP Mill/WSP transfer flows Effluent and
wastewater flow rates between the Mill and WSP WRP
runoff/seepage flows Inflow rate of WRP runoff/seepage
Other stockpile runoff/seepage flows Inflow rate of
runoff/seepage from other stockpiles Camp Ditch inflows
Inflow rate of Camp Ditch water to WSP WSP discharge
flows to Prairie Creek Outflow rate of treated and
untreated water to Prairie Creek Predicted mass loads to
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Prairie Creek and receiving water quality WSP discharge
to Prairie Creek Water quality of non-contact mine water
Water quality of treated discharge WRP runoff/seepage
Water quality of WRP runoff/seepage Camp Ditch inflows
Water quality of Camp Ditch water Prairie Creek
upstream flow Flow rates in Prairie Creek Water quality
of Prairie Creek To inform updates to the source terms,
the Mine's operational monitoring programs should
include the above monitoring items to support updates
to the site's water quality predictions and water balance.
Given that the above source terms are considered critical
to the Mine's predictions for receiving water quality as
well as the water balance for site operations, a response
would be expected if operational or post-closure
monitoring data indicated the source term was outside of
expectations. From review of the WMP, EQC Report and
CRP, it is not clear what the trigger is for when the source
term is outside expectations, or what the response may
be.
Recommendation The following recommendation by
Parks Canada is a reiteration of a recommendation
provided by GNWT. Parks Canada recommends that CZN
provide the scope of the source terms that are to be
updated during mine operations to inform site water
quality predictions and water balance. Parks Canada
recommends that for each critical source term, CZN
provide the trigger for a response action if monitoring
data indicates the term is outside of expectations and the
associated response action.
Racher Consulting: Kathy Racher
ID

Topic

Reviewer Comment/Recommendation

Proponent Response
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1

Joint submission Comment Note the KRacher Consulting is submitting
of LÃ•Ã•DLII
these comments on behalf of the LKFN and the NDDB.
KUÂ´EÂ´ FIRST
Recommendation None
NATION (LKFN)
and NAHA
DEHÃ‰ DENE
BAND (NDDB)

2

General
comment

Comment Although we do not believe the expanded
mine should be referred to environmental assessment,
we understand that water quality during operations and
post-closure remains a key issue at the mine. There is
more certainty in the predictions than during initial
licensing and predictions have improved for average flow
conditions. But the predictions still have uncertainty and
the company has identified many plans to verify its
predictions during the mine life and ensure the closure
plan achieves their predictions. In order to protect the
post-closure environment and allow for future use of the
site for generations to come, we have focused on
identifying those activities that would reduce uncertainty
over time so that closure plans achieve the post-closure
water quality predicted by the company. Given the
increase in the size of the WRP, we have also focused on
the WRP cover design. At this stage, we have asked
questions that we hope to discuss further at the technical
session.
Recommendation NA.

3

Approval of
management
plans, design
reports, closure
plan, etc.

Comment If the Board is planning on considering
approval of any of the revised licence submissions (in
particular the CRP), we would like to provide more
detailed comments. For example, the closure goal,
closure objectives, closure criteria, etc. need
improvements before approving the CRP. However we

July 31: We are seeking Board approval of plans required for
early works construction of the WSP and WRP engagement, spill, waste, interim construction water, and
final facility design plans. During the June 2022 construction
window, no placement of waste materials in the WRP will
occur. This work cannot be pushed into the fall otherwise a
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don't believe approval of these documents is necessary year is lost off the schedule and delays the next constrution
and may not be a good use of reviewers' time at this
work planned for 2023.
stage.
Recommendation We would like clarity from CZN
regarding whether it hopes the Board will approve any
management plans, the closure plan, or other
submissions in the application during this water licensing
process. If so, please identify those plans.
4

Consolidated
Project
Description -

Comment Section 1.3.6 states that "in case surface
July 31: It doesn't because the tailings would not use live
storage capacity is insufficient, up to 50,000 tonnes of
storage and there would still be ample residence time.
tailings may be placed in the Water Storage Pond".
Recommendation How does this contingency affect
predicted water storage requirements for the expansion
plan?

5

Consolidated
Project
Description Water
Management

Comment On page 48, in the Water Treatment section, it July 31: See our response to GNWT 37. Logically this
states that "Treatment approaches will be further
information would be included in the Water MP.
evaluated during an update to the Feasibility Study".
Recommendation When will final decisions on water
treatment methodology be made? In what management
plan will these decisions be documented?

6

Consolidated
Project
Description Paste backfill DMS rock

Comment The CPD notes that "DMS rock is now not
required for strength in the paste backfill". We did not
identify the evidence for this. If this conclusion is
incorrect, then DMS would need to be used in the paste
backfill, and the tailings may not all fit underground and
would have to be stored on land. This could impact postclosure water quality.
Recommendation Can CZN point us to the evidence that
DMS rock is not required for strength in the paste
backfill?

7

Water
Management

Comment Section 3 of the Water Management Plan
July 31: Spring Year 2. Operational immediately, without
states that the "main mine construction" will start in Year simultaneous operation of the existing facilities.
2 with vein dewatering starting in Q4 of Year 2.

July 31: A March 16, 2020 paste testing report (by United
Geo) is provided which indicates that DMS rock was not
used in the testing, and is not intended for use in the backfill
for strength.

Page 198 of 218

Plan - Project
Schedule

Recommendation Can CZN confirm that they intend on
installling a new water treatment plant during the
summer of Year 2? When do you expect the new plant to
be operational? Will there be a period of time when both
the existing treatment facilities (i.e., the polishing pond
etc) and the new treatment plant are in place and
operational?

8

Water
Management
Plan - Action
Levels

Comment As noted in our first comment, the success of July 31: Noted.
this project in terms of environmental protection rests on
confirmation of the water quality and quantity
predictions provided by CZN and its consultants. It will be
very important to only monitor water quality/quantity
from different sources, but to also regularly compare the
monitoring data to predictions. Significant deviations
from what is expected will mean that some of the
assumptions made in the original predictive models are
incorrect and that the model(s) need to be updated. The
updated models could lead to adaptive mangement of
project operations or closure planning. Action Levels,
already required for most management plans in CZN's
existing water licence, are a useful method for
consistently triggering adaptive management when it is
needed.
Recommendation We note that CZN has already
proposed Action Levels in the management plans it
submitted with the application; these will be key to
achieving timely adaptive management that will keep
project-related effects within acceptable levels.

9

Water
Management
Plan - Action
Levels for SNP 3
and 5

Comment In the Water Management Plan, CZN describes July 31: Ok
its assumptions about flows from the mine based on
predictions made by RGC in their 2019 report. The RGC
2019 predictions provide a reasonable starting point for
minewater management plans but the modeling may
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need to be updated in future if measured flow volumes
or minewater quality deviate from the predictions. SNP
stations 3 (Final Contact Water Sump) and 5 (Non-contact
Water to Cell B) should provide the most relevant
information to confirm predictions made by RGC (2019).
Recommendation Consider setting Action Levels for SNP
stations 3 and 5 to provide an early warning of any
significant deviations in the quality/quantity of contact
and non-contact mine water from RGC's predictions. An
Action Level could, for example, be set as a % deviation
from predictions. Appropriate actions may include
confirmation monitoring, additional studies and/or
updated modelling.
10

Water
Management
Plan - Action
Levels for SNP 4

Comment SNP station 4 is meant to monitor Waste Rock July 31: Ok
Pile Seepage flow and quality.
Recommendation Consider setting an Action Level for
SNP station 4 based on a % deviation from predictions.
Monitoring at this station and comparison to predictions
may satisfy RGC's recommendation to update "WRP
flows and source term based on opertional monitoring
data" to allow further refinement of post-closure water
quality predictions for Prairie Creek (see section 6,
Appendix B of the CRP).

11

Water
Management
Plan - Action
Levels for SNP 13
and Cell B of the
Water Storage
Pond

Comment CZN has proposed Action Levels equal to EQC July 31: We think this is more of a decision-tree related to
average sample concentrations for discharges from the treatment requirements.
Catchment Pond at the compliance point - SNP 13. In
general, Action Levels are set to provide an early warning
that the performance of various water management
components are not behaving as designed or predicted.
Exceedance of an Action Level helps us to know when we
need to look at something more closely which is different
than a compliance criteria like an EQC. Unless there is a
long residence time in the Catchment Pond prior to
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discharge, setting the Action Level at SNP 13 equal to
EQC may be redundant. Instead, it might be more useful
to set Action Levels for water quality in the Water
Storage Pond (especially for Cell B) so that we could have
an early warning that EQC may be exceeded and/or that
discharges from Cell B should be diverted to the Water
Treatment Plant.
Recommendation Consider setting Action Levels for
Reclaim water from Cell B (SNP 21) to provide an early
warning if discharge quality is trending towards EQC.
12

Water
Management
Plan - Action
Levels for SNP 13

Comment CZN has proposed Action Levels equal to EQC July 31: Agreed. Also, refer to the AEMP.
average sample concentrations for samples taken at the
edge of the Initial Dilution Zone in Prairie Creek - SNP 18.
Recommendation EQC are set with the goal of ensuring
that water quality in the receiving environment meets
water quality objectives. Consider Action Levels for SNP
18 equal to the site-specific water quality objectives for
Prairie Creek.

13

Water
Management
Plan - Action
Levels for Cell A

Comment CZN has not assigned Action Levels to the
wastewater sources to Cell A associated with the Mine
and Mill "since they would be in a closed loop."
Recommendation Can CZN confirm that there isn't a
level of contaminanation within Cell A that will render
the water unusable in the Mill? If there is, then Action
Levels may be usefully set as an early warning to avoid
that situation.

14

Water
Comment In section 5.1, CZN states that: "Given Cell B
July 31: OK. This is similar to a GNWT request.
Management
water will be predominantly natural groundwater and
Plan - Operations not exposed to mine works or waste, continuous
treatment is not anticipated but is available as part of the
water management strategy." Section 5.3 reiterates that
treatment will be "used only as needed".
Recommendation Consider adding a section to the Water

July 31: From Ausenco: The water in Cell A should always be
recyclable because process water quality would change
slowly, which would be detected by its effects in the
continually monitored process efficiency. Any negative
trend in process operations will initiate investigations and
corrections to reagent additions.
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Management Plan to describe how decisions will be
made about when to commence treatment of Cell B
water. It may be possible to use Action Levels proposed
above for Cell B (i.e. SNP 21) to be set at levels that
indicate a trend towards EQC values such that Cell B
water is diverted to the Water Treatment Plant. Also
include information about how long it might take to get
the Treatment Plant up and running so that EQC are
never exceeded.
15

Water
Management
Plan Operations,
section 5.2.1

Comment In Section 5.2.1, it states that the "mill effluent July 31: See our respnse to MVLWB 79.
can be recycled to the Mill after residing in the cell for
several months to allow process reagent residues to
degrade." However this seems to contradict our
understanding was that Cell A water will be continuously
recycled from the MIll to Cell A.
Recommendation Please explain the quoted statement
in terms of the plan to continously recycle the Cell A
water. How long does the water need to reside in Cell A
before being used in the Mill?

16

EQC Report - Cell Comment Table 4-2 provides expected concentrations of
A water sources select parameters in the Mill Effluent; however there is
no reference to where those values came from.
Recommendation Can CZN provide a reference for the
source of the Mill Effluent concentrations listed in Table
4-2? If these concentrations were predicted during the
original water licensing process for the mine, are any
changes expected based on the new plan to continuously
recycle process water? Are these concentrations based
on what is initially expected or after a certain number of
years of recyling in Cell A?

17

EQC report Effluent Quality

July 31: The data relate to metallurgical locked cycle testing
samples reported during the previous proceeding. See the
response to Racher 13 re the other items, also GNWT 79
and 85..

Comment We note that the expected pH of treated Cell B July 31: No, because pH 9 is the target for water treatment,
water is 9.00 (Table 6-1) . Most water licences require
and the other effluent streams (Mill Ditch, untreated Cell B
that effluent have a between 6.5 and 9.0 which is equal water) will have a lower pH.
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to the CCME guideline for the protection of aquatic life.
Recommendation Does CZN anticipate any issues with
meeting a requirement for meeting the CCME pH
guideline in the effluent?
18

EQC report Effluent Quality

Comment In Table 6-1 the reported concentration of
July 31: We assumed zero.
Dissolved Organic Carbon (DOC) is 0 for Cell B and Mill
Ditch Water.
Recommendation Was DOC measured in the Cell B/Mill
Ditch water or are you assuming a concentration of zero?

19

EQC Report Closure Phase

Comment Section 11 of the EQC Report notes that, at
closure, the water in Cell A of the Water Storage Pond
will need to be treated and discharged. CZN states that
"The EQC set for operations should also be suitable for
the post-closure period."
Recommendation Has CZN estimated the what the final
water quality in Cell A will be at closure? Is there
evidence that the operational EQC will be suitable for the
post-closure period? If not, this may need to be the
subject of a reclamation research plan under the CRP.

July 31: We have not estimated what the final water quality
in Cell A will be at closure, but metals concentrations can be
addressed by lime treatment and WQO's met by controlling
and timing the discharge. We anticipate being able to
manage Cell A water using the operational EQC for the postclosure period.

20

EQC report Appendix 1

Comment Appendix 1 of the EQC Report is a memo from
Ausenco that describes why it will be possible to
continuously recycle process water from Cell A for use in
the Mill. In this memo, it states that "Historically the
guideline was to allow a minimum of 100 days of process
water storage in the tailings or process water pond to
allow for chemical breakdown and precipitation or
adsorption on pond solids. Modern flotation reagents
and more accurate control of chemical additions has
rendered this guideline obsolete." Successful
implementation of the Project as described rests on the
assumption that process water from Cell A can be
continuously recycled. Page 64 describes the contingency
if issues arise with the recycling of mill process water,

July 31: See our response to Racher 13. In the very unlikely
event of a significant process upset (<6 hrs of operations)
due to excessive reagent addition, immediate corrective
actions will be taken. The actual amount of excess reagent
likely to be sent to Cell A during this upset would cause only
a relatively small increase in concentration (6 hr ~0.5% of
cell residence time, so excess reagent would be diluted ~200
times within the cell).
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namely that the water will be treated and discharged.
Recommendation Are there any special operating
procedures for the Mill that will need to be implemented
to improve the success of Cell A water recycling? In the
event that Cell A water quality is not good enough to be
used in the Mill, would it be possible to treat some of the
water and return it to Cell A instead of discharging it to
Prairie Creek?
21

TBMP - Waste
Blasts

Comment The Tailings and Backfill Management Plan
July 31: Waste blasts would generate additional waste rock,
says that CZN may develop "waste blasts" underground but an estimate was included in the mass balance.
in case there is not enough room for tailings. It's not clear
whether these waste blasts contribute to mine
development. It's also not clear whether these blasts
would generate additional waste rock, beyond what CZN
has assumed will be placed in the WRP.
Recommendation Please provide more information
about the waste blasts.

22

WROSMP Monitoring

Comment This plan proposes the collection of monthly July 31: OK
waste rock and DMS rock for geochemical analysis. The
stated purpose of this monitoring is to "update source
and water quality prediction calculations for the postmine closure condition". We note that this section states
that "no contingencies or response framework is
considered necessary for waste geochemistry or seepage
quantity and quality during operations. Seepage will be
collected and recycled no matter the volume or quality.
Operations monitoring data will be used to inform postclosure water quality predictions and will determine
whether contingency pump and treat of seepage is
needed,and if it is, likely for how long."
Recommendation Although we know that seepage from
the WRP will be collected and managed during
operations, consider that Action Levels based on a
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comparison of monitoring results to predictions may still
be quite useful. Exceedance of Action Levels set in this
way will help to alert us of the need to revise closure
planning predictions and, possibly, closure planning itself.
Identification of deviations from predictions for closure
early in the mine life will help ensure that plans can be
improved long before reclamation begins.
23

Contaminant
Loading
Management
Plan

Comment The draft Contaminant Loading Management July 31: OK
Plan provided with the application contains the
information required by in Schedule 4, item 4 of the
existing mining water licence. Section 5 of the plan
proposes to report the results of monitoring and Action
Level exceedances in an Annual Report. The text of the
plan suggests that this annual reporting might be
standalone as opposed to being reported as part of the
Annual Water Licence Report required by Part B, item 14
of the existing licence.
Recommendation Consider updating the Contaminant
Loading Management Plan to clarify that monitoring
results, including comparisons of monitoring data to
Action Levels, will be provided as part of the Annual
Water Licence Report.

24

Engagement
Comment This section only mentions agreements that
July 31: We will consider additional language.
Plan: Section 1.0 NDDB and LKFN have signed with NZC; it does not
mention ongoing discussions.
Recommendation Suggested revision is to add the
following language: NZC remains in discussions with LKFN
regarding further commitments; NZC similarly remains in
discussions with both LKFN and NDDB regarding a
tripartite agreement.

25

Engagement
Comment This section notes that implementation
July 31: Agreed. Covid 19 intervened.
Plan: Section 2.0 committees have been formed and will continue to meet.
However, no official implementation meetings for NDDB
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or LKFN have been held in more than a year
Recommendation LKFN and NDDB would like to discuss
reconvening these meetings with NZC.
26

Engaement Plan: Comment N/A
Section 2.3
Recommendation Can you provide us with more
information regarding when the next regional training
and meetings will be held?

July 31: CZN meets quarterly with the NorZinc Regional
Committee with the last meeting in June 2021. This group
discusses items including training. CZN provided an
overview of the training and employment opportunities in
November 2021 and is planning on setting the next regional
training meeting in August 2021

27

CRP - WRP cover Comment The successful closure of the WRP is a critical July 31: See the memo provided by Okane.
and climate
part of ensuring good post-closure water quality. This in
change
turn relies on good design, construction, and
maintenance of the WRP cover. The WRP cover
recommended by O'Kane Consultants is a 1-2 meter
"store and release" cover, meaning it's job is to capture
precipitation and snowmelt and allow evapotranspiration
to return some of the water back to the atmosphere. This
would reduce how much precipitation and snowmelt
percolates into the pile and therefore improve the water
quality of seepage entering the creek. The predicted
infiltration is highly dependent on predicted weather. We
did not see in the O'Kane Consultants memo how the
modeling of cover performance accounted for climate
change.
Recommendation What are the predicted impacts of
climate change on the WRP cover performance?

28

CRP - WRP cover Comment CZN updated the 2010 post-closure water
July 31: See the memo provided by Okane.
preliminary
quality predictions used in the original licensing
design update
proceeding to incorporate new data and assumptions.
The 2010 O'Kane Consultants memo, which is a
preliminary design for the WRP cover, was not updated.
As noted by O'Kane Consultants, the modeling and design
are preliminary and "a large amount of information
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required for detailed numerical modelling was
unavailable"
Recommendation When does CZN plan to update the
O'Kane Consultants memo? Has CZN gathered additional
information since 2010 which will inform this update?
29

CRP - WRP cover Comment O'Kane Consultants noted that "a large
contingency
amount of information required for detailed numerical
modelling was unavailable." This leaves a fair amount of
uncertainty in the cover performance.
Recommendation What design improvements could be
made if the waste rock pile cover system performance
falls into question based on the results of research
recommended by O'Kane Consultants?

July 31: See the memo provided by Okane.

30

CRP - WRP
closure drainage
structure design

31

CRP - WRP
Comment O'Kane Consultants emphasizes the
July 31: We believe drainage and other structures should be
drainage feature importance of long-term maintenance of the WRP
designed and built to not require long-term maintenance.
maintenance
drainage features. Our understanding is that good
drainage is needed to reduce infiltration into the cover
(chemical stability) and to protect the integrity of the
cover (physical stability). Therefore these structures must
perform in the long-term. However, this and other longterm maintenance at the site is not identified in the CRP
or security estimate.

Comment As noted in the O'Kane memo on the WRP
July 31: We think the proper place for this is the CRP. We
cover (Appendix A of the CRP), the WRP drainage system agree drainage structures should be part of the cover
will be key to post-closure performance of the cover.
design.
O'Kane notes that the long-term viability (and not just
operational performance) of the drainage structures
needs to be considered in their design.
Recommendation Does CZN anticipate a requirement for
a WRP Cover Design and Construction Report in the
licence? Does CZN Plan to adress the long-term viability
of drainage structures in the design report for the WRP
cover?
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Recommendation Please provide CZN's views on
addressing long-term maintenance of the WRP drainage
features in the closure plan and including those costs in
the RECLAIM estimate. What other long-term
maintenace does CZN foresee post-closure?
32

CRP - WRP
Comment The O'Kane Consultants memo recommends a July 31: We believe this is part of the cover design and CRP,
closure - surface surface water management plan to "ensure "clean"
and that it is preferable to minimize the number of plans.
management
surface runoff and lateral flow water is conveyed from
the landform to Harrison Creek without further
contamination or excessive erosion." O'Kane Consultants
states that this will be a key aspect for closure of the
WRP.
Recommendation Does CZN anticipate a requirement for
a WRP Cover Surface Water Management Plan in the
Licence?

33

CRP - WRP cover Comment The proposed cover system for the WRP is
July 31: See the memo provided by Okane.
- vegetation
meant to reduce the amount of water that contacts
waste rock and DMS rock, and thereby minimize metals
in seepage entering Prairie Creek post-closure. The cover
is a store and release cover that relies in part on
evapotranspiration, meaning evaporation and water loss
through plant transpiration. It appears the initial
assessment assumes that 50% of the WRP will be covered
in vegetation with a root depth of 0.5 metres. This
vegetation would assist with removing water from the
cover and is therefore directly linked to the success of
the cover and to long-term water quality. However, there
is no information in the CRP about vegetating the WRP,
how it will be achieved, whether organic material is
needed to facilitate re-vegetation, and what research
might be needed to determine successful vegetation
methods. Likewise, the cost of vegetating the CRP is not
in the security estimate.
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Recommendation Please confirm our understanding is
correct and clarify why the CRP and the security estimate
don't address vegetating the WRP to ensure the
successful performance of the cover. Please clarify
whether organic material (e.g., topsoil) is needed and
whether any is available.
34

CRP - WRP cover Comment O'Kane Consultants emphasizes that the WRP
- reducing
cover is at a preliminary design stage and that a large
uncertainty
amount of information for detailed modeling was
unavailable. O'Kane notes that the modeling results are
very sensitive to some of this information (e.g., saturated
hydraulic conductivity, ponding, solar radiation, etc.)
O'Kane identifies four tasks that are necessary to inform
a more refined WRP cover design. These include
geotechnical lab tests, building a climate database,
installing a net radiometer, and annual snow surveys. Our
understanding is that these tasks need to be completed
before the WRP design can be finalized, which means the
start date for these tasks could be based on when CZN
plans to begin progressively covering the WRP.
Recommendation Does CZN anticipate a Licence
requirement to complete these important tasks? Also, we
would like more information on when CZN plans to start
progressively reclamation of the WRP (i.e.., building the
cover).

July 31: We don't believe a Licence requirement is needed
for us to complete these tasks. For example, we are building
a climate database. Progressive reclamation of the WRP is
not feasible because the borrow source is the WSP dykes.

35

CRP - WRP
closure

July 31: Golder means designing the WRP with the closure
application in mind. The main assumptions for WRP and
cover design are consistent and we do not expect design
changes.

36

CRP - Progressive Comment The water licence currently requires that the
reclamation
Licensee "shall endeavor to carry out Progressive

Comment In Golder's stability analysis for the WRP,
Golder includes the "closure design" on their
recommendations list for advancing the WRP design.
Recommendation Please explain what is meant by this.
Does CZN anticipate any re-sloping or other design
changes to the WRP at closure?

July 31: It is not practical to undertake progressive
reclamation, except for the underground backfill.
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Reclamation of areas as soon as is reasonably
practicable." This is a subjective requirement and it's
difficult to measure compliance with and enforce this
requirement. Yet early progressive reclamation is
important a) to minimize impacts to water quality b) to
allow as many years of performance monitoring during
operations as possible and c) in case the mine closes
early.
Recommendation Please provide CZN's opinion on a
potential licence condition that specifies what
progressive reclamation will be completed and when it
should begin.
37

CRP - Pump and Comment In RGC's "Prediction of Post-closure
July 31: See the letter provided by RGC.
treat - additional Contingency Pumping, Prairie Creek Mine, NWT"
tasks
(Appendix C of the CRP), RGC recommends 6 tasks during
operations to "determine whether post-closure pump
and treat is in fact required and if so, to finalize the
mitigation design." Early completion of these tasks would
mean that this important information is available in the
case of early closure.
Recommendation What is the maximum time needed to
complete these tasks and report the results to the LWB?

38

CRP - Updating
water quality
predictions

Comment In the various documents submitted with the July 31: Not opposed, but perhaps this could be part of a
applications for the expanded mine, there are many tasks CRP update.
(operational monitoring, sampling and analysis, research
tasks, engineering studies and investigations, etc.)
identified to verify the water quality predictions (we have
highlighted many of them in our comments). Many of
these tasks also feed into designs (e.g. for the waste rock
cover) that may be needed for progressive reclamation.
They will also be needed to develop achievable closure
criteria, and these criteria in turn can drive closure
designs. Because this work is dispsersed across many
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Licence submissions, it could be useful to compile the
results of this work into one document that updates
predictions at least once during the mine life. Verification
of the predictions would help to confirm the closure plan
is sufficiently robust.
Recommendation Please provide CZN's views on a Water
Quality Prediction Update Report at some point in the
mine life, that compiles the results of all of the work CZN
will be doing to verify predictions.
39

CRP Reclamation
research

Comment Reclamation research, engineering studies,
July 31: OK, but the most important data will be that
and operational monitoring are key to the success of the collected for SNP monitoring and associated with the TBMP
closure plan. There are benefits to completing this
and WROSMP.
research as early as possible in the mine life. For example
a) many other time-consuming tasks (engineering
designs, progressive reclamation, closure criteria, etc.)
rely on completion of this research and b) the results
would be available in case the mine closes early. This is
particularly true for the many uncertainties associated
with post-closure water quality.
Recommendation Can CZN compile a list of the
reclamation research, sampling and analysis, engineering
studies, etc. that the company thinks is necessary to
support the closure plan? For each potential research or
study, please provide an approximate end date that
would allow progressive reclamation and closure
planning to proceed on schedule.

40

CRP Reclamation
research

Comment Much of the research required to verify the
company's post-closure water quality predictions would
need to occur even if the mine closed early. The security
estimate could include the costs of this research so the
government could continue with this important research
in the case of early closure of the mine.
Recommendation Please provide CZN's views on

July 31: Refer to our response to Racher 39. Most of the
data would be generated from operational monitoring. We
recognize that some research could be advanced re the
WRP cover, but the costs for that are likely to be relatively
small amd well within the security contingency.
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including the costs of reclamation research, in particular
research needed to verify water quality predictions and
improve the WRP cover.
41

Security performance
holdback

Comment Given the importance of verifying the
predictions and reducing uncertainty, and given that the
consequences of incorrect predictions increase as mining
progresses, the Board may wish to consider setting a
security holdback related to post-closure performance.
This has been done at other mine sites in the Mackenzie
Valley regulatory regime (e.g., the Diavik and Ekati mine
sites). Performance holdbacks are also described in the
MVLWB's Draft Updates to the LWB Guidelines for
Closure Reclamation Cost Estimates for Mines. In
concept, a performance holdback could be returned in
stages at predetermined milestones, for example when
required studies and investigations related to water
quality predictions and cover design are done, when
progressive reclamation is completed, and finally when
post-closure monitoring demonstrates that closure
criteria have been met. Note that this holdback is
different than the contingency cost already built into
RECLAIM. The holdback would be related to performance
of the WRP and underground closure and their success in
meeting water quality predictions.
Recommendation Please provide CZN's views on
whether the Board should set a security holdback?

July 31: To ensure that fair consideration is followed when
returning securities, it is important to have a clear process
on how holdbacks would be applied to activities completed
that have been outlined and agreed to in the closure
estimates. CZN recommends that before any holdback is
determined, a clear process is put in place that can be
followed and provides CZN with some certainty around the
activities and what expectations there are on the
components that would trigger a holdback, and what steps
are required to have the securities returned by meeting the
performance criteria. These will need to be established in
advance of any closure activities. At this time, the proposal
for holdbacks is under review in the updated draft
guidelines.Therefore, CZN does not support general
holdbacks. CZN is not opposed to hold-backs as long as
there is a clear review process that considers the work
completed and fairly returns securities based on criteria and
provides CZN a path to complete return of any holdbacks.
CZN is currently reviewing the updated Guidelines for
Closure and Reclamation Costs Estimates and will provide
more comments on this to the Land and Water Boards.

42

CRP - Goal

Comment CZN's closure goal is "Return the affected
July 31: We're not sure. We don't have a problem with the
areas around the Project to technically viable and, where guideline closure goal wording.
practicable, self-sustaining ecosystems that are
compatible with a healthy environment." This is different
than the goal required by the MVLWB Closure Guidelines
(2013): "To return the mine site and affected areas to
viable and, wherever practicable, self-sustaining
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ecosystems that are compatible with a healthy
environment and with human activities". The Guidelines
state that: "Proponents can add to this goal, provided the
reclamation standard expressed in the goal is maintained
or improved and should be discussed with stakeholder."
CZN has added the word "technically" and removed the
words "and with human activities" which lowers the
standard in the Guidelines.
Recommendation Please explain why CZN revised the
closure goal in the Guidelines, and whether CZN's
revisions to the goal have influenced its closure plan.
43

Preliminary
Screening
Impacts and
Mitigations
Table: Terrestrial
Wildlife Habitat

Comment A Wildlife Management and Monitoring Plan
(WMMP) should be required to ensure adequate ongoing
oversight of wildlife, given the significant increase in the
WRP footprint and loss of habitat.
Recommendation Please describe how and when the
WMMP will be updated and approved.

July 31: The expanded WRP is approximately 4.2 ha larger
than the original WRP proposed (i.e. not significant in terms
of regional habitat). An updated WMMP will be submitted
by Feburary 2022.

44

Preliminary
Screening
Impacts and
Mitigations
Table: Terrestrial
Wildlife Habitat

Comment No description is provided for why the
additional WRP area has poor wildlife habitat.
Recommendation Please provide evidence to support
this claim.

July 31: Anecdotal observations from mine staff over the
years (three decades) suggest that few wildlife are seen in
the area of the proposed WRP.

45

Preliminary
Screening
Impacts and
Mitigations
Table: Terrestrial
Wildlife Habitat

Comment LKFN and NDDB are aware of moose habitat
that crosses the mine site; however there is no discussion
of the potential impacts the increased production could
have on moose.
Recommendation Please provide clarity on the potential
impacts and proposed mitigations the project could have
on moose.

July 31: The Mine environmental assessment (EA0809-002)
indicated that moose occassionally occur in the Prairie
Creek valley but that the Mine site is located outside
preferred moose habitat. The assessment predicted that the
Mine would have an overall low effect on moose. The valley
bottoms near Tetcela River and Fishtrap Creek drainages
were described as preferred moose habitat, which are
approximately 90 km from the Mine site. The Prairie Creek
valley near the Mine site was described has having sparse
browse and little winter cover for moose. Potential impacts
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and mitigations are presented in EA0809-002. Some of the
mitigations described in EA0809-002 include fitting power
generating equipment with industry standard muffler
systems, controlling dust, following best practices for spill
containment, hydrocarbon storage, and waste
management, and camp sighting logs and wildlife reporting
procedures.
46

Preliminary
Screening
Impacts and
Mitigations
Table: Terrestrial
Wildlife Habitat

Comment An increase in noise and human presence are
not discussed as potential impacts to wildlife (other than
to Dall's sheep).
Recommendation Will noise increase as a result of the
proposed expansion? What are the potential impacts to
wildlife related to an increase in noise and an increase in
human presence, and proposed mitigations?

July 31: Sources of sensory disturbances, including noise,
from the Mine site was described in EA0809-002 from
aircraft traffic (3-flights per week), vehicle traffic between
mine and airstrip (3-round trips on flight days), local and
heavy truck traffic around the shops and storage areas,
power generation, waste rock hauling (one shift per day),
light sources, and human presence (ave. 110 persons on
site). Sensory disturbances from the original Mine plan were
predicted to be of a high magnitude, low geographic extent,
and variable frequency (ranging from low to high) based on
the frequency which the species occur in the local area. The
Mine expansion project is predicted to slightly increase the
level of these sensory disturbances but not the overall
effects assessment on wildlife since the effects remain
localized and the frequency wildlife occur in the local area is
predicted to stay the same. The Mine expansion project
described an increase in noise and human presence on
Dall's sheep because the original Mine assessment (EA0809002) predicted the highest overall effects on Dall's Sheep
since they most frequently occur at the Mine site. Proposed
mitigations are described in the EA0809-002 environmental
assessment.

47

Preliminary
Screening
Impacts and
Mitigations

Comment There is no dicussion regarding the change in
road traffic and the potential impacts this will have on
wildlife other than Dall's Sheep.
Recommendation What are the potential impacts to

July 31: Potential impacts from road traffic and associated
mitigation are described in the Mine and winter road
(EA0809-002) and All-Season Road (EA1415-01)
environmental assessments. Changes to the daily traffic
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Table: Terrestrial wildlife other than Dall's Sheep related to the change in
Wildlife Habitat road traffic and proposed mitigations?

volumes as a result of the expanded Mine project continue
to remain very low and do not significantly change the
wildlife effects assessments presented earlier (refer to a
letter titled Estimated Haul Traffic and Expanded Project,
Environmental Assessment EA1415-01 All-Season Access to
Prairie Creek Mine (dated January 2021)). Mitigation and
monitoring associated with the road traffic has been
presented in the Pioneer Winter Road WMMP and will be
incorporated in the updated All-Season Road WMMP.

48

Preliminary
Screening
Impacts and
Mitigations
Table: Terrestrial
Wildlife Habitat

Comment N/A
July 31: The expanded Mine project is not predicted to
Recommendation Will there be an increase in dust and if significantly increase dust. Dust control is a proposed
so, what are the potential impacts of this on fish and
mitigation at the Mine and along the access road.
wildlife and proposed mitigations?

49

Preliminary
Screening
Impacts and
Mitigations
Table: Terrestrial
Wildlife Habitat

Comment N/A
Recommendation Has CZN factored forthcoming
regulatory changes in wildlife decision-making and
protection, and if so, how? For example, northern
mountain caribou will soon be a listed species: how will
this and the proposed mine operations/footprint changes
affect northern mountain caribou mitigation and
monitoring? Relatedly, how will the forthcoming
Southern NWT Region Boreal Caribou Range Plan,
combined with the proposed mine operations/footprint
changes, affect boreal caribou mitigation and monitoring,
as discussed above?

July 31: The Species Status Report for northern mountain
caribou (Species at Risk Committee 2020) indicates that the
mine is located outside mountain caribou range, outside
designated Important Wildlife Areas for mountain caribou,
and in an area of trace mountain caribou occurrence
(vagrant occurrence). Previous baseline studies at and near
the mine site, as well as more recent aerial survey and a
remote camera study support the conclusion that vagrant
caribou occur. Since a few caribou are known to occur at
and near the mine site, mitigation and monitoring for
caribou are already proposed for the Mine site and access
road. Thus, any listing changes will not change the already
planned mitigation and monitoring. The Mine site is outside
known Boreal caribou range.

50

Preliminary
Screening
Impacts and
Mitigations

Comment CZN notes that the WRP was not previously
screened for archaeological resources but that it is
unlikely to be of cultural signifiance given that it is steep.
There is inadequate evidence provided to indicate that

July 31: It is our understanding archaeological potential is
mainly related to trails and camp sites, The WRP expansion
area is not conducive to either. Also, it is criss-crossed by
exploration access roads. In addition, a recent AOA by ERM
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Table: Cultural
Integrity and
Heritage
Resources

the WRP expansion area is unlikely to retain
(July 2021) determined that the expanstion area has low
archaeological material.
archaeological potential.
Recommendation Please provide additional justificaitons
regarding why CZN deems this area not to retain
arcaheological potential, including what the angle of the
slope is; while some jurisdictions across the country
regard slopes beyond a specific angle to indicate a lack of
archaeological potential, this is not a rule. Please confirm
that the individuals who determined this area is not
needed for review are qualified archaeologists.

51

Preliminary
Screening
Impacts and
Mitigations
Table: Cultural
Integrity and
Heritage
Resources

Comment CZN notes muskeg areas represent low
July 31: The muskeg area intended for the Excess Material
potential for traditional use and heritage resources. Note Pile is adjacent to the Reagent Storage Pad. This area was
that muskeg often provides good habitat for animals that extensively disturbed during previous site activities.
are traditionally harvested. Further, it is unclear whether
the muskeg area was previously assessed
archaeologically.
Recommendation Please clarify whether the muskeg
area was previously assessed archaeologically and
indicate what the results were.

52

Water Licence
conditions

Comment We note that CZN has not provided a version July 31: Noted.
of the water licence with proposed changes to
accommodate the amendment they are seeking to the
project. We also note that since the original licence was
granted, the MVLWB has approved the MVLWB Standard
Water Licence Conditions Template (2020).
Recommendation During a recent amendment process
for the Diavik Diamond Mine, Board staff proposed
updating the existing water licence with standard terms
and conditions during the public hearing. This introduced
much confusion into the resulting post-hearing process
including the review of the draft water licence. To avoid
this situation, we recommend Board staff and CZN begin
a discussion of how to accomodate the standard terms
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and conditions as soon as possible. This may form one of
our information requests after the Technical Session.
53

Water Licence
conditionsDefinitions

Comment We note that the current definition of "Mining July 31: See our response to MVLWB 25.
Operations" includes "any and all activities associated
with the underground mine including dewatering of the
existing workings." However the Water Management
Plan describes how mine dewatering will begin in Q4 Year
2 and that "operations are expected to commence at the
end of construction Year 3"
Recommendation Consider removing dewatering from
definition of Mining Operations.

54

Water Licence
Comment Part F, item 21 of the current mining water
July 31: Agreed.
conditions- EQC licence requires EQC to be met "upon commencement of
extraction of Wastew Rock.or Mill Commissioning
(whichever occurs first)". However, the section 4.5.1 of
the Water Management Plan implies that regulation of
effluent discharge should switch from the exploration
licence (MV2019L2-0006) to the mining water licence in
Q4 of Year 2 when mine dewatering commences.
Recommendation Consider amending Part F, item 21 to
require adherance to EQC to once mine dewatering
commences. It may be useful to add a definition of "Mine
Dewatering" to Part A of the licence.

55

Water Licence
conditionsConstruction

Comment The expansion project is proposing a number July 31: For the Secondary Stockpile, yes, not the Active
of new and/or expanded temporary tailings stockpiles.
Stockpile which is a pile on a floor inside a building.
Recommendation Consider adding conditions in the
Water Licence for a Design and Construction Plan for the
temporary Tailings Storage Piles.

56

Water Licence
conditionsConstruction

Comment Existing condition in Part D, item 8 specifies
July 31: OK
the live storage volumes of Cells A and B of the Water
Storage Pond. The volumes are now out of date because
of updates to the design as provided by Golder.
Recommendation Consider updating Part D, item 8 to
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reflect the most recent proposed Water Storage Pond
designs as provided by Golder Associates.
57

Water Licence
conditionsAEMP

Comment In Section 12.1 of the EQC Report, CZN has
July 31: Agreed.
proposed to change the timing of submission of the
AEMP Design Plan from "one year prior to construction"
to "one year prior to commencement of mine
dewatering". The rationale for this change is that the first
year of construction is not anticipated to affect receiving
water quality.
Recommendation Has CZN considered an AEMP Working
Group soon? If an AEMP Working Group was initiated
this fall it could discuss the draft AEMP submitted with
the application and provide input about the potential
need for additional baseline monitoring during the first
year of mine construction (i.e., summer 2022).

58

Water Licence
conditionsSchedule 5

Comment Schedule 5 items 1 and 2 contain detailed
July 31: Noted.
requirements for the Construction and Operational Phase
Water Management Plans, respectively.
Recommendation Consider adding requirements for
information on 1) how CZN will transition from the
existing water treatment facilities to the new water
treatment plant (Construction); 2) a schedule for filling
the cells of the Water Storage Pond during initial
dewatering (Construction); 3) a description of how CZN
will separate non-contact water from contact water (to
implement the recommendations of RGC 2019); 4) how
decisions will be made to divert water from Cell B to the
water treatment plant (Operations).
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Executive Summary
This report presents an outline of a draft Wildlife Management Plan (WMP) prepared on behalf of Canadian Zinc
Corporation (CZN) for its Prairie Creek Mine located in the Northwest Territories (the Project). The current mine
development includes surface buildings and mine infrastructure as well as underground workings that extend
into the adjacent slopes of the Prairie Creek valley. Current access to the mine site is by air to an airstrip located
1.5 km north of the mine site. A previously used access route connects the mine site with the Liard Highway
east of Nahanni Butte. Several realignments to the route have been proposed to avoid difficult ground conditions
and more sensitive environmental areas. The Prairie Creek Mine is located on land surrounded by the Nahanni
National Park Reserve (NNPR), which includes approximately 80 km of the western portion of the 174 km
access road.
A “Vegetation and Wildlife Assessment Report” was prepared by Golder Associates Ltd. (Golder) in 2010, which
was included with CZN’s Developers Assessment Report (DAR) and submitted to the Mackenzie Valley
Environmental Impact Review Board (MVEIRB) in 2010. Subsequent to a review of the DAR, a series of
Information Requests (IRs) were sent to the MVEIRB and subsequently to CZN for response. Technical
Meetings were held in October 2010 wherein additional comments were provided by federal government
agencies, specifically Parks Canada Agency (PCA) and Environment Canada (EC). Several of the IRs centered
on additional information being provided by CZN on aspects related to mitigation and management of potential
impacts on wildlife from operation of the mine and access road.
An important component of any WMP is to develop effective mitigation and monitoring programs and incorporate
monitoring results into wildlife management, in order to minimize impacts and measure if project-related effects
exceed predicted impacts. This WMP is based on adaptive management principles and consists of two major
components: Project mitigation that guides mine and access road operation, and Project monitoring that
measures the effectiveness of mitigation measures.
The purpose of the WMP is to ensure that effects of the Mine and access road on wildlife are minimized.
The Mitigation section outlines practices and procedures aimed at preventing, minimizing or mitigating potential
adverse effects of the project on wildlife and wildlife habitats. The Monitoring section outlines the steps
considered necessary to ensure that mitigation measures are effectively minimizing effects of the Mine, access
road, and associated infrastructure on wildlife and wildlife habitats in the Project Area. The WMP must be flexible
enough to incorporate comments, suggestions, and information based both on science and local ecological and
traditional knowledge. The WMP is a dynamic document that will be further developed and evaluated as the
Project proceeds.
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Study Limitations
This Draft Wildlife Management Plan was prepared by Golder Associates Ltd. for Canadian Zinc Corporation and
is intended as a framework for implementing mitigation and management practices related to potential impacts
on wildlife from the Prairie Creek Mine project. The Draft Wildlife Management Plan outlined herein is based on
the principle of adaptive management whereby approaches to management of potential impacts on wildlife will
be modified over the years of mine operation, on the basis of new information provided through monitoring of the
mine and access road operation. The material in this report reflects Golder’s best judgment in light of information
available to it at the time of preparation, with the understanding that the procedures and practices will change
over time.
Any use which a third party makes of this report or any reliance on or decisions to be made based on it, are at
the sole risk and responsibility of such third party. Golder accepts no responsibility for damages, if any, suffered
by any third party as a result of decision made or action based on this report.
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1.0
1.1

INTRODUCTION
Project Background

Canadian Zinc Corporation (CZN), based in Vancouver, British Columbia (BC), has proposed to reopen the
o
Prairie Creek Mine for production (the Project). The mine is located at approximately 61 33’ north latitude and
o
124 48’ west longitude adjacent to Prairie Creek, a tributary of the South Nahanni River, Northwest Territories
(NT). Prairie Creek flows into the South Nahanni River approximately 43 km downstream of the Prairie
Creek Mine.
The current mine development includes surface buildings and mine infrastructure as well as underground
workings that extend into the adjacent slopes of the Prairie Creek valley. Current access to the mine site is by
air to an airstrip located 1.5 km north of the mine site. A previously used access route connects the mine site
with the Liard Highway. The access route is to be reinstated with several realignments to avoid difficult ground
conditions and more sensitive environmental areas. The length of the realigned access road is approximately
174 km. The Prairie Creek Mine is located on land surrounded by the Nahanni National Park Reserve (NNPR).
Approximately 80 km of the western portion of the 174 km access road crosses the NNPR.
Golder Associates Ltd. (Golder) prepared a baseline data summary and assessment of the potential effects of
reopening the access route and bringing the mine to full production capacity on vegetation and wildlife. This
report was incorporated by CZN into its Developer’s Assessment Report (DAR) for the proposed mine
reopening. Golder (2010) reviewed the potential effects associated with full operation of the mine site on wildlife,
and concluded that for most species, significant effects from mining, processing ore to concentrate, and
transporting the concentrates out on the access road are not expected to occur. However, sensory disturbance
and human presence may result in avoidance of the mine site by some wildlife species or attraction and resulting
interaction, notably by caribou (Rangifer tarandus), Dall’s sheep (Ovis dallli), wolverine (Gulo gulo), gray wolf
(Canis lupus), and grizzly bear (Ursus arctos).
An assessment of project-related effects on wildlife and wildlife habitat results in predicted outcomes. Therefore,
it is important to develop effective mitigation and monitoring programs and incorporate monitoring results into
wildlife management in order to minimize impacts and measure if project-related effects exceed predicted
impacts. This Wildlife Management Plan (WMP) is based on adaptive management principles and consists of
two major components: Project Mitigation that guides mine and access road operation, and Project monitoring
that measures the effectiveness of mitigation measures.

1.2

Objectives

The WMP for the Prairie Creek Mine is designed as a comprehensive plan that incorporates site activities,
reviews potential site impacts and outlines adaptive management measures to mitigate potential effects. The
purpose of the WMP is to ensure that effects of the Mine and access road on wildlife are minimized. The
Mitigation section outlines practices and procedures aimed at preventing, minimizing or mitigating potential
adverse effects of the project on wildlife and wildlife habitats. The Monitoring section outlines the steps
considered necessary to ensure that mitigation measures are effectively minimizing effects of the Mine, access
road, and associated infrastructure on wildlife and wildlife habitats in the Project Area.
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1.3

Adaptive Management Approach

The WMP is based on the principles of adaptive management. Adaptive management is a structured, iterative
process of decision making over time as experience is gained and new information is obtained. The objective of
adaptive management is to reduce uncertainty through monitoring, or ‘learning by doing’. In the case of the
Project, the ‘doing’ is the wildlife monitoring program and the ‘learning’ is continual improvements to the WMP.
This requires the WMP to be adaptive and flexible. As such, the results of wildlife monitoring will be periodically
reviewed, focusing on identifying any areas in which mitigation measures are failing to minimize project effects to
wildlife or wildlife habitats, or areas where project impacts to wildlife or wildlife habitat are exceeding predictions.
The WMP must also be flexible enough to incorporate comments, suggestions, and information based both on
science and local ecological and traditional knowledge. Feedback and suggestions from employees will be a key
element in wildlife interaction prevention analysis. If Project-related effects to wildlife are detected by the
monitoring program, the most suitable course of action will be determined by CZN, in consultation with the local
communities and the appropriate regulatory agencies. The WMP is a dynamic document that will be further
developed and evaluated as the Project proceeds.
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2.0

PROJECT DESCRIPTION

The Prairie Creek Mine site has been in place since 1982, including all surface facilities required for full scale
mining operations, with the exception of the 6 ha waste rock storage area that will be needed at mine start-up.
Once fully operational, the mine will encompass approximately 65.5 ha, a relatively small and compact area of
disturbance. Mine facilities are located immediately adjacent to the underground portal and mine shops,
including the camp, fuel storage, and water storage pond (WSP), while the airstrip is located 1.5 km north of the
mine site.
The original Prairie Creek Mine access road has been in existence since 1980. Proposed improvements to the
access road, including 63 km of realignments in the first winter of operation, will result in a total length of 174 km.
This will be accomplished with equipment working along the alignment from November to mid-January. The new
route will cross the Liard River via an ice bridge in the vicinity of Swan Point. After crossing the ice bridge, the
route joins an old logging road which follows the east side of the Liard River to join into the existing Nahanni
Butte all season road to its junction with the Liard Highway. The Liard ice bridge will be available for concentrate
haulage traffic on average from mid-January to the end of March.
Canadian Zinc will operate two transfer facilities along the access road: one near the mid-point of the road called
the Tetcela Transfer Facility (TTF; 2.0 ha in area) and one near the junction of the Liard Highway, called the
Liard Transfer Facility (LTF; 2.8 ha in area). The TTF will operate from December to early March each year.
The haul of concentrates by the Mine truck fleet will commence from the Mine once the portion of the road from
the Mine to the TTF is open, which is expected to be in early December. When the remainder of the road opens,
which is expected to be by mid-January, contractor trucks will collect the concentrates in storage and truck them
out to the LTF, with an expected completion by early March. The Cat Camp is presently located along the
access road to the east of the Mackenzie Mountains and consists of trailers and small fuel storage tanks
(less than 1 ha in total).
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3.0
3.1

SCOPE OF THE WMP
Background

The WMP is intended to provide a blueprint for wildlife impact mitigation and monitoring at the Prairie Creek
Mine site and along the access road. This document applies to everyone working, visiting or inspecting the mine
site and operation of the Project, regardless of their relationship to CZN. Ultimately, the WMP will have two
audiences: the community and government stakeholders who have concerns about Project effects to wildlife;
and mine environmental staff who carry out the monitoring. This document should provide background rationale
and information on data collection and analysis to assess if the plan will adequately monitor project effects to
wildlife.
The WMP will attempt to:



Provide information to assess anticipated project impacts;



Outline mitigation to reduce the risks and disturbance to wildlife and wildlife habitat;



Determine the effectiveness of wildlife mitigation;



Meet regulatory requirements and corporate commitments for monitoring as outlined in the DAR and
subsequent correspondence during the EA review period;



Design studies and data collection protocols that are consistent with initiatives for impact mitigation and
monitoring in the region;



Propose thresholds and adaptive management triggers that can be used as early warning signs for
reviewing and considering the implementation of additional wildlife mitigation measures;



Describe a process for regularly reviewing Project operation, mitigation, monitoring and management;



Outline a means to provide results to communities, governments, and the public; and



Receive and incorporate input from First Nations and government agencies.

3.2

Study Area

The study area for the WMP includes the Prairie Creek Mine site footprint, the airstrip, and the access road. The
Prairie Creek Mine site is located in the Mackenzie Mountains that locally comprise low mountains with moderate
to steep sides and intervening valley bottoms. The mine site is located within the Spruce/Lichen vegetation unit
(Beak 1981) at an elevation of approximately 850 m. Above the mine site, this unit grades into the Sub-alpine
Shrub zone (dwarf birch and willow with scattered, stunted black spruce), which in turn grades into the Alpine
Tundra zone at higher elevations. As is typical of this region, the sparse tree and shrub cover associated with the
lower valley slopes is due to cold air drainage within valley bottoms, which limits growth of trees.
The access road crosses a number of vegetation units as described by Beak (1981). From the Mine site in the
Mackenzie Mountains, the access road traverses Spruce/Lichen, Sub-alpine Shrub, Alpine Tundra, Black Spruce
Parkland, Riparian Alluvial, Pine Parkland, Mixed Coniferous-Deciduous, Black Spruce Muskeg, Grainger
Tillplain, Floodplain/Tillplain, and finally Aspen-Liard Floodplain at the Liard River.
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3.3

Valued Components

The WMP, while covering the broad range of species occurring within the Project area, focuses on wildlife
Valued Components (VCs) that were identified in the supplemental Vegetation and Wildlife Assessment Report
to the DAR. Wildlife VCs represent species and species habitats considered to be important to local First Nation,
social, cultural, economic, or aesthetic values and scientific community concerns. Factors considered when
selecting VCs included the following:



First Nation concern with respect to traditional use;



Required by or compatible with regulatory requirements and existing initiatives (e.g., wildlife listed under the
NWT Status Ranks, Schedule 1 of the Species at Risk Act, and wildlife assessed by the Committee on the
Status of Endangered Wildlife in Canada [COSEWIC]);



Known to be important to residents, managers, and regulators (e.g., harvested species);



When taken together, reflect overall environmental and social conditions; and



Can be easily measured or described with one or more practical indicators (i.e., measurement endpoints).

An important aspect of the VC selection process is that it reflects concerns raised by First Nations and
government agencies. The following table (Table 1) presents identified VCs and the rationale for their inclusion.
Table 1: Wildlife Valued Components (VCs) identified in the Prairie Creek Mine and Access Road Project
Area
VC

Woodland
caribou
(Rangifer
tarandus)

Rationale for Inclusion
Northern Mountain Ecotype
 Confirmed present in the Project area during
winter.
 Designated as Special Concern under SARA.
 Designated as Special Concern under COSEWIC.
 Highlighted by GNWT as at-risk for access road
related mortality during winter hauling operations.
Species
of local economic importance to

hunters/outfitters.
Boreal Ecotype
 Confirmed present at the eastern portion of the
Project area.
Designated
as Threatened under SARA.

 Designated as Threatened under COSEWIC.
 Highlighted by GNWT as at-risk for access road
related mortality during winter hauling operations.
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Listing

GNWT
Listing

Special
Concern

Special
Concern

Secure

Threatened

Threatened

Sensitive
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VC
Grizzly Bear
(Ursus
arctos)

Wolverine
(Gulo gulo)

Wood Bison
(Bos bison
athabascae)

Rationale for Inclusion

GNWT
Listing

Confirmed present in the Project area.
Designated as Special Concern under COSEWIC.
Highlighted by GNWT as at-risk for wildlife
encounters at mine site during spring, summer,
and fall.

None

Special
Concern

Sensitive





Confirmed present in the Project area.
Designated as Special Concern under COSEWIC.
Highlighted by GNWT as at-risk for wildlife
encounters at mine site during all seasons.

None

Special
Concern

Sensitive






Confirmed present in the Project area.
Designated as Threatened under SARA.
Designated as Threatened under COSEWIC.
Designated as At Risk under GNWT General
Status Ranks of Wild Species.
Highlighted by GNWT as at-risk for access road
related mortality during winter hauling operations.

Threatened

Threatened

At Risk

Confirmed present in the Project area.
Highlighted by GNWT as at-risk for aircraft related
disturbance at the mine site during the spring
lambing season.
Species of local economic importance to
hunters/outfitters.

None

None

Secure

Confirmed present in the Project area.
Highlighted by GNWT as at risk for access road
related mortality during winter hauling operations.
Identified as important to First Nations as
traditional food source.
Source of local economic importance to
hunters/outfitters.

None

None

None







Moose
(Alces alces)

COSEWIC
Listing






Dall’s sheep
(Ovis dalli)

SARA
Listing




Raptors




Peregrine falcon (Falco peregrines anatum) designated as Threatened under SARA.
Short-eared owl (Asio flammeus) designated as Special Concern under SARA and
COSEWIC.

Waterfowl



Horned grebe (Podiceps auritus) designated as Special Concern under COSEWIC.



Rusty blackbird (Euphagus carolinus) designated as Special Concern under SARA and
COSEWIC, designated as May Be At Risk under GNWT Status Ranks.
Olive-sided flycatcher (Contopus cooperi) designated as Threatened under SARA and
COSEWIC.

Passerines

Nonpasserines




Common nighthawk (Chordeiles minor) designated as Threatened under SARA and
COSEWIC.
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4.0

PROJECT ISSUES AND CONCERNS

The WMP considers the potential for effects to wildlife associated with mine site and access road activities
during Project operation. The WMP considers impacts to wildlife habitat, movement, behaviour, and abundance.
Direct impacts to wildlife habitat include any Project activities that may compromise, create or alter habitat or
result in wildlife mortality. Indirect impacts alter wildlife movement, behaviour, or abundance through sensory
disturbance. Impacts can result from Project activities or features that:



Attract wildlife;



Disrupt, impede or reduce movement;



Alter behaviour; or



Cause direct or indirect wildlife mortality.

The impacts and associated mitigation strategies described herein are applicable to a broad range of wildlife.
Potential Project-related impacts to wildlife include:



Direct and indirect effects to wildlife health and mortality;



Changes in behaviour from attraction or avoidance by wildlife from adjacent areas;



Direct and indirect wildlife mortality due to an increase in trapping and hunting activities associated with the
access road (related to improved access and increased effectiveness of those activities);



Impediment, disruption, or reduction of movement for individuals in local populations along traditional travel
routes;



Alteration in wildlife behaviour or wildlife mortality from human, vehicle, or aircraft interactions and
collisions; and



Disturbance related (e.g., noise) and physical barriers from access roads.

Detailed descriptions of impact pathways and potential effects on wildlife are found in Golder 2010. It is not the
intent of this document to provide an impact assessment, but to provide a plan to manage and reduce risks to
wildlife.
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5.0

WILDLIFE MITIGATION

Mitigation aims to prevent adverse impacts from occurring and keeping those that do occur within an acceptable
level. The elements of mitigation are generally organized into a hierarchy of actions, including:



Avoidance of adverse impacts as much as possible by use of preventative measures; and



Minimizing adverse impacts to “as low as practicable” levels.

The mitigation practices outlined below will be implemented to accommodate the natural behaviours of wildlife
where possible; and where not possible, to deter wildlife from actively using Project sites. The protection of
human life must be paramount; however the preservation of wildlife health and natural behaviours (patterns of
migration, reproduction, etc.) is also important.

5.1

General Procedures and Practices

General mitigation includes rules and procedures for employees and contractors necessary to ensure worker
safety and limit attraction and disturbance of wildlife. The Government of Northwest Territories has developed
guidelines to protect wildlife during resource development activities. For this project, guidelines found in the
“Safety in Grizzly and Black Bear Country” document will be followed to prevent and mitigate bear-human
interactions. In addition, the following general mitigation strategies are intended to reduce or avoid effects to
wildlife and wildlife habitat during Project operation:



All relevant observations of wildlife (particularly of Dall’s sheep, caribou, grey wolf, wolverine and grizzly
bear) will be reported to mine environmental staff;



If a bird nest is found on site and eggs are present, monitoring will be conducted and efforts will be made to
avoid the area. Any raptor nesting activity observed within 1.5 km of the Project will be reported to
GNWT ENR;



An effective Waste Management Plan will be implemented, particularly as it relates to the disposal of food
waste;



Hunting, trapping, harvesting, and fishing by site employees and contractors will be prohibited;



Non-mine vehicles, including all terrain vehicles (ATVs) and snowmobiles will be prohibited on site;



Pets will be prohibited on site; and



The appropriate regulatory agencies (i.e., GNWT ENR and Parks Canada) will be contacted to receive
additional direction regarding new issues that arise.
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5.2

On-Site Education

To limit impacts to wildlife, an education strategy will be implemented that consists of a detailed site orientation
session for all site personnel and visitors. The orientation session will include a general wildlife education
component in addition to Project-specific rules related to wildlife right-of-way, traffic management, and
minimizing employee-wildlife interactions. Prior to participation in field activities associated with the Project,
site personnel and visitors must attend the detailed orientation session and must review all operating procedures
appropriate to their tasks and responsibilities.
The following will be incorporated into an employee education and awareness program:



On-site personnel will receive basic bear awareness and safety training, including information on bear
behaviour, how to avoid bear encounters, and how to respond to bears in the case of an encounter. The
existing bear management plan should be reviewed to ensure it includes the following elements:

 A designated system for reporting and recording bear sightings at and near the mine site and access
road. All bear observations will be recorded with geographic locations and entered into a database;

 A bear warning system to instantly warn workers of the presence of bears in the immediate vicinity of
the mine site (e.g., two-way radio broadcast, loudspeakers);

 A structure for reporting bear-human encounters and resulting incidents to inform mine management
and GNWT ENR staff;

 A protocol for dealing with problem bears, with a designated chain of responsibilities for ensuring
worker safety and efficient and speedy resolution of incidents; and

 Annual reporting of bear observations, movements, incidents and how incidents were resolved.



On-site personnel will be educated on the applicable policies and practices contained within this WMP and
other Project commitments, particularly waste management practices;



On-site personnel will be educated on wildlife issues and monitoring activities in the Project area and will be
able to identify and report any of the animal species listed in Table 1; and



On-site personnel will be discouraged from using areas outside of immediate work sites.

5.3

Wildlife-Human Conflict Management

A key concern in all aspects of the Prairie Creek Mine project is the protection of humans and wildlife. General
wildlife-human conflict management policies are aimed at minimizing or preventing wildlife problems through the
training of employees, treatment of problem animals, the management of food and garbage, and the
establishment of procedures and policies on wildlife management.
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5.3.1

Employee Safety



On-site personnel will be provided with access to bear deterrents, such as air horns, bear spray and/or bear
bangers. Personnel working in remote areas should carry personal bear deterrents and two-way radios at
all times. Pilots must be informed when transporting personal bear deterrents by aircraft and the transport
of such materials must be in accordance with Transport Canada requirements. Noise devices should not be
used unnecessarily to avoid unwarranted disturbance to other wildlife;



Personnel working outside will be made aware of visual or auditory barriers that may contribute to
surprising bears and other wildlife (e.g., noise of running water, high winds, etc.);



If an employee encounters an animal exhibiting signs of aggression or if the employee feels that the animal
represents a legitimate threat to their health and safety, employees will immediately vacate the area and
immediately report the incident to the Mine Manager; and



If a wildlife threat is identified in an area (e.g., a problem bear), warnings will be broadcast by two-way
radio, loudspeaker and signage will be posted at specific sites to inform personnel of the potential risk.

5.3.2

Prevention and Treatment of Problem Animals



Wildlife sightings in proximity to the Mine site and access road will be recorded in a wildlife log
(see Section 6.2);



The appropriate regulatory agencies (e.g., GNWT ENR and Parks Canada) will be informed of any
incidents with problem bears or other wildlife prior to action, unless imminent worker safety is at risk
(see Section 6.2);



Bear use of habitats near mining infrastructure (e.g. spring foraging by bears in disturbed areas) will be
documented (see Section 6.2). Additional monitoring and mitigation measures may be developed in
response to this information;



Several on-site employees will be trained in methods of deterring and moving animals away from
hazardous areas (such as roads, camp, and other mine infrastructure). At least one trained employee will
be on-site at all times. All deterrent actions taken will start with the least intrusive method, and then
increase in intensity until wildlife may need to be relocated or destroyed (see Section 7.0). Each deterrent
action will stop as soon as the animal moves away from the potentially hazardous site or activity. Records
of deterrent action will be included in a wildlife incident report that will be forwarded to the appropriate
regulatory agencies;



Only designated on-site personnel will be authorized to carry firearms, which may be employed if human
life is at risk; however non-lethal management techniques aimed at avoiding the destruction of wildlife will
be employed first whenever possible (see section 7.0);



Dead wildlife encountered in proximity to the mine site and access road will be recorded and
geo-referenced (see Section 7.5). Mine environmental staff will alert GNWT ENR and Parks Canada, and at
their discretion, carcasses will be transferred to Nahanni Butte, or incinerated;
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All buildings and stairs will be skirted to discourage their use by small wildlife; and



The storage of soda ash on site will be secured and contained so that spillage does not occur. Dall’s sheep
are presently attracted to this source and this will be prevented in the future.

5.3.3

Waste Management and Camp Infrastructure Organization

Waste management is a key element of effective wildlife conflict management. A Waste Management Plan
provides a framework for minimizing and disposing of attractants such as garbage, food wastes, and other edible
and aromatic substances. A Waste Management Plan outlined in the DAR provided an outline of measures to
reduce the attractants of bears and wolverines to the mine site and transfer stations, with active management of
food materials and food and other camp wastes. The overall Waste Management Plan should be based on the
following key principles:



Health and safety of all site employees, visitors, and environment;



Reduction, reuse, and recycling of waste materials;



Proactive management of wastes that may attract wildlife or result in the interaction between humans and
wildlife; and



Environmental awareness and waste management training.

The existing Waste Management Plan will be updated and will incorporate the following:



A Solid Waste Facility that will consist of four different cells: belts and tires; incinerator; hydrocarbon
contaminated material; and, sewage sludge. Of these, only the sewage sludge is expected to be an
attractant to wildlife. This cell will be fenced, chain link, non-electrified with a minimum 6 foot height. The
fence will include solid, reinforced posts. The fence will be placed along the centre-line of a containment
berm (see Figure 6-16 in the DAR), and there will be a gate of similar height on wheels to allow for truck
entry. The elevated location of the fence and low annual snow depth will keep out bears in snow free
seasons and wolves and wolverine in the winter;



Food waste will be collected and incinerated on a daily basis. This is done at present, and no animal
attraction issues have been encountered to date. Limited food supplies will be stored inside the Transfer
Stations, and waste will also be collected for transfer to the Mine. As noted above, the road construction
and operating period will be within the period of bear hibernation. These measures will follow northern
industry practices;



A no littering policy, specifically with respect to food materials;



A no feeding of wildlife policy;



Separation of food waste and non-food waste at source;



Not permitting food and beverages and their containers in any outdoor areas;
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Assigning designated contained areas for lunch and coffee breaks;



Storing all food and garbage in bear-proof areas or bear-proof containers;



Storing all grease, oils, fuels or antifreeze in bear-proof areas or containers; and



Storing incinerator spare parts on-site to prevent lengthy breakdowns and subsequent extended
waste storage.

5.4

Management of Toxic Substances

Management measures that are or will be in place with respect to potential contaminated substances include:



Appropriate materials management systems to minimize the risk of accidental spills or leakage of
concentrate, diesel fuel, other hydrocarbons, and other hazardous materials being shipped to/from the
mine site;



The existing Spill Management Plan will be reviewed and improved as necessary prior to full operation of
the Prairie Creek Mine. This plan will include provision for rapid deployment of cleanup crews and for
containment and clean up of spilled material and contaminated surfaces;



Fuel storage at the mine site will be in tanks and within a bermed area to contain any potential spill or leak
(already on site since 1981). Fuel will be brought to the mine along the access road from the
Liard Highway and will be shipped on backhauls by the concentrate haul fleet;



Other hydrocarbons (e.g., lubricants, oils, solvents) will be transported in approved drums or other
containers and stored at the mine site in such approved containers and within designated locations for
hydrocarbon storage. Spill containment will be implemented and spill contingency plans will be established.
Minor spillage of hydrocarbons may occur on an infrequent basis but mostly inside at the mine shops, and
occasionally outside in the mine and camp complex;



Chemicals used in the ore milling process, explosives manufacture or for shop or maintenance purposes
will be transported and stored in approved containers and will be handled with care to prevent loss of
material to outside areas (e.g., the mill, warehouse and shops);



Explosives used will be emulsions produced in an on-site plant. Storage of explosives in the plant area will
be strictly controlled to prevent accidental detonation. Only authorized personnel will be allowed to transfer
explosives, and in a dedicated truck only;



Sewage sludge will be stored at the waste rock pile area in a dedicated solid waste facility. The sludge cell
will be fenced to deter wildlife entry;



A contaminated soil land-farm will also be established in the solid waste facility to bio-remediate
contaminated soil and will not constitute an attractant to wildlife;



Used lead batteries and other batteries used for mining, ore milling, shops, or camp activities will be
collected at the hazardous waste storage location and will be returned by surface shipment to a recycle
facility on an annual basis;
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Concentrate from the ore milling process will be bagged in a bagging plant with dust control. Bagging will
be in a dedicated location. Bags will be stored in a concentrate shed until the winter haul period; and



Measures aimed at reducing the number of birds that use the water storage pond (WSP) will be
implemented. Measures may involve the use of scare tactics to dissuade birds from landing on the WSP,
such as fake raptors or markers (streamers, flags, long stringers of flagging, etc.). Noise deterrents
(e.g., scare cannons, pyrotechnics, etc.) will be used as a last resort, as they could disrupt other wildlife in
the area. All observations of birds at the WSP will be reported to mine environmental staff. Information on
species, number, age, activity, and success of scare tactics will be recorded. The results of the monitoring
will be summarized in reports and submitted to the appropriate regulatory agencies (see section 6.2).

5.5

Management of Sensory Disturbance

The mine site is compact, and there are limited opportunities to reduce equipment use, vehicle traffic, surface
light sources, or other activities associated with the Prairie Creek Mine. Management measures that are or will
be in place with respect to sensory disturbances to wildlife include:



Power generating equipment will be fitted with industry standard muffler systems;



Where feasible, lighting sources will be designed to minimize fugitive light emissions onto adjacent
wildlife habitat;



To reduce noise along the access road, the use of “Jake” brake engine retarders will be discouraged;



Flight paths to and from the mine will be considered according to the recommended guidelines for flying in
caribou country (MPERG 2008), where feasible and within topographic and safety constraints;



Flights paths to and from the mine will be considered according to recommended guidelines for flying in
sheep country (MERG 2002), where feasible and within topographic and safety constraints; and



A Dall’s sheep monitoring program will be implemented to ensure that Project-related effects on sheep are
minimized (see Section 6.2). Based on results of the sheep monitoring program, the existing Flight Impact
Management Plan will be updated to develop operational flight guidelines that can be safely implemented.

5.6

Vehicle Procedures and Practices

Vehicle-wildlife collisions can result in injury or mortality to people and/or wildlife, as well as damage to vehicles.
The following mitigation strategies will be used to reduce the potential for negative interactions.
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5.6.1

Traffic Management



The airstrip will be checked and cleared of wildlife prior to aircraft landing or taking off;



Emergency procedures to remove wildlife from the airstrip or access road will be developed;



Maximum traffic speeds for all sections of the access road will be implemented accounting for road grade,
curvature, adjacent sensitivities and sight-lines. Lower maximum speeds may be posted in the vicinity of
sensitive wildlife areas, such as areas of high probability of occupancy by caribou and known crossing
locations identified during the winter aerial surveys and the ongoing monitoring program;



Vehicle operators will yield right-of-way to wildlife and will take all reasonable measures to avoid
vehicle-wildlife incidents. When VC species listed as “May Be at Risk” or “At Risk” under the NWT Status
Ranks or “Special Concern”, “Threatened”, or “Endangered” on Schedule 1 of SARA) are visible on the
road (see Table 1 for species ranks), vehicle activity will cease (i.e., speeds reduced to zero) until the
animals have moved a safe distance away or are no longer visible;



A highly visible signage system will be installed at the mine site and the south-eastern terminus of the
access road to alert drivers of “caution zones” and recent wildlife activity along the access road. The
Wildlife Monitor will ensure that signage is updated as new wildlife observations and incidents are reported.
Caribou activity will be highlighted on these signs;



A temporary (movable) signage system will be employed along the access road to inform vehicle operators
of temporary vehicle/wildlife conflict areas (information on which would also be provided to drivers before
their journeys);



All vehicles will be equipped with two-way radios. Relevant wildlife sightings along the access road will be
geo-referenced (according to the posted road km markers) and reported immediately to road supervisors
who will issue travel alerts to drivers. The report will include the species, number, geographic location and
approximate road km marker; and



Snow removal along the access road should ensure that high banks (> 1 m) are avoided to provide
adequate sightlines for drivers and so wildlife do not become “trapped” on the roadway as vehicles
approach. In locations where build up of snow is an issue for wildlife, lower snow banks and the creation of
gaps/push-outs every 100 m will be beneficial so that wildlife can readily move off the roadway. This can
be confirmed during the first year of operation of the access road, specifically with respect to locations
where wildlife has been recorded crossing the access road.
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5.6.2

Access Road Use Control



Use of recreational vehicles will be prohibited;



Signage at the south-eastern terminus of the access road will be installed to inform the public of the high
utilization status of the road by heavy vehicles and to deter non-mine related use;



Non-mine road traffic, including ATVs and snowmobiles will be deterred from using the road by installing a
check-point and screening station near the south-eastern terminus of the access road, manned by
representatives from the Nahanni Butte Dene Band;



Public use of the access road and evidence of land use, such as hunting, fishing, camping, or firewood
harvesting will be noted and reported to road and mine management staff and the appropriate regulatory
agencies; and



The south-eastern end of the access road will be blocked at specified locations after each hauling season
with gates, berms, pits and/or boulders to discourage use.
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6.0

WILDLIFE MONITORING

Wildlife monitoring and reporting is important to limit human-wildlife interactions. Effective monitoring and
reporting can be used so that wildlife attractant issues are resolved, nuisance animals are dealt with effectively,
and adaptive management may be applied to reduce the risk of future problems. The objectives of the
monitoring portion of this WMP are to:



Determine the effectiveness of mitigation implemented through the WMP;



Present data collection techniques that contribute to understanding and managing Project-related effects to
wildlife; and



Establish action levels or triggers for early warning signs to implement adaptive management where
appropriate.

6.1

Wildlife Monitor and Qualifications

CZN will retain wildlife monitors to conduct ground surveillance during the initial mine start up and production
period. The Wildlife Monitor will be responsible for wildlife matters on the mine site and access road, and will
have specific responsibilities for implementing the WMP and communicating wildlife-related issues to CZN,
First Nations, GNWT ENR and Parks Canada. It is expected that environmental staff on shift at the mine site
would take on the Wildlife Monitor role, in addition to other duties. More than one person would be trained for the
Wildlife Monitor position so that at least one monitor is available on site.
The mine site Wildlife Monitors must have the following qualifications and experience:



Knowledge of regional wildlife life history and habitat relationships (particularly listed wildlife species and
other VC species described in the Vegetation and Wildlife Assessment Report);



Knowledge of regional wildlife behaviour (particularly listed wildlife species and other VC species described
in the Vegetation and Wildlife Assessment Report), including seasonal feeding habits and movement
patterns during the breeding, pregnancy, birthing, post-natal, and winter periods;



Ability to observe, record, and report on wildlife activity and habitat use in the Project area and vicinity;



Experience working with contractors in an industrial setting and knowledge of how heavy equipment is used
on industrial construction sites; and



Ability to communicate and resolve issues of concern with contractors, equipment operators, supervisory
staff, and general workers.
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It will be the responsibility of the Wildlife Monitors to assist with the following:



Reduce the risk to workers from potential wildlife encounters;



Routinely inspect physical wildlife deterrent practices and designs;



Encourage wildlife to leave potentially dangerous locations, or when interfering with emergency operations;



Guide field supervisors in limiting the impact of the Project on wildlife and wildlife habitat; and



Maintain records of wildlife sightings and incidents in a computer database system.

The mine site Wildlife Monitors will be provided with:



Equipment such as, high-visibility vests, two-way radios, binoculars, a 12-gauge shotgun (with scare
cartridges, rubber bullets, bean bags), launchers with bangers, screamers signal flares, bear spray, and a
field first aid kit;



Specialized training on the safe use of firearms, launchers, and bear spray; and



First aid and bear awareness safety training.

The Wildlife Monitors will have access to all project activities, will interact daily with mine staff to plan activities,
and will be in position to report back to the First Nations community, GNWT ENR, and Parks Canada on the
effectiveness of mitigation and monitoring.

6.2

Wildlife Incidents and Reporting

A general wildlife monitoring program is proposed to identify the species, numbers and locations where
interactions with wildlife occur, to identify risks to wildlife or work crews, and to describe Project-related effects to
wildlife.
An “Observe, Record, and Report” policy for wildlife observations, wildlife incidents, and near misses will be
implemented. For the purposes of this WMP, a wildlife incident is defined as an interaction between an animal
and human or human property where either:



The animal is harmed;



The person is harmed;



The person is threatened; or



Significant property damage occurs.
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6.2.1

Monitoring

It will be the responsibility of the Wildlife Monitors to observe and record information on wildlife presence within
and adjacent to the Project area, including wildlife interactions with mine infrastructure, observations of birds on
the WSP, and caribou occurrence at the mine site and along the access road (aided by road operations
supervisors and sightings by truckers). The Wildlife Monitor will be mobile and proactive in investigating wildlife
activity (e.g., direct observations, recent tracks or feces). This will be ground-based unless aircraft are available
for occasional spot checks.
Incident forms and a wildlife observation log will be made available to all mine personnel. It will be the
responsibility of all mine staff to document and report wildlife observations, wildlife incidents, and near misses to
the Wildlife Monitors. The purpose of a reporting and observation logging process is to assist in monitoring local
wildlife populations and to aid in identifying potential problems or areas of conflict between wildlife and project
components (e.g., vehicles, humans, etc.).
It will be the responsibility of the Wildlife Monitors to collect and enter information from wildlife observations,
wildlife incident forms and near misses into a tracking database. Specific attention will be given to observations
of listed wildlife species and wildlife VCs at the mine site and along the access road. For each relevant wildlife
observation or incident, the following information will be reported by Project personnel, and recorded by the
Wildlife Monitors:



Date and time of the observation;



Location of the observation, with UTM coordinates where possible;



Species and apparent physical condition of individuals;



Number and age of individual wildlife observed;



Activity of animals (e.g., direction of movement, birthing, feeding);



Any other potentially relevant information, including any noticeable responses to Project activities; and



Deterrent action taken (if any).

6.2.1.1
6.2.1.1.1

Caribou Monitoring
Background

Woodland caribou in this region include both the “Northern Mountain” and “Boreal” ecotypes. Northern Mountain
caribou inhabit the Mackenzie Mountains and have distinct seasonal migrations from summer to winter ranges.
The available information suggests that woodland caribou of the Prairie Creek area are of the Northern Mountain
ecotype, but their population affinity is not clear (i.e., they may be part of the Nahanni or the
Redstone population). Boreal caribou are different in that they do not occur in discrete herds but live in small,
dispersed, and relatively sedentary bands east of the Mackenzie Mountains.
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Surveys conducted on behalf of Cadillac Explorations in the early 1980’s indicated that caribou concentrations
were not found in proximity to the access road (Beak 1981). Information from outfitters based in Nahanni Butte
suggests that Northern Mountain caribou congregate in the Prairie Creek drainage well to the north of the road in
the fall, and migrate east to winter range.
To examine current caribou distribution in the Project area, CZN has committed to undertaking three winter
surveys for caribou and other wildlife in proximity to the Mine site and access road. A two-scale survey
approach was developed for the Project area and includes 1) a sub-regional caribou occupancy survey of
2
approximately 9,000 km around the mine site and access road and 2) a reconnaissance survey of the mine
access road alignment. The objective of the sub-regional occupancy survey is to determine the extent of winter
habitat use by caribou in the defined study area. The objective of the access road survey is to identify possible
caribou road crossing locations and identify areas where vehicle-caribou conflict might occur.
In addition to the above noted caribou surveys, specific caribou monitoring activities will be implemented to
provide the following real-time information during year-round mine operations and winter hauling activities:



Information on caribou numbers, frequency of occurrence, and distribution in the Project area;



Location of caribou and caribou aggregations in close proximity to mine infrastructure and the airstrip; and



Location of caribou and caribou aggregations in close proximity to the access road during winter
concentrate hauling operations.

6.2.1.1.2

Approach

CZN will implement the following on-going wildlife monitoring procedures specific to caribou:



The Wildlife Monitors will conduct ground-based surveys of the access road (during winter operation), mine
infrastructure sites, and the airstrip to assess caribou presence and identify caribou aggregations in the
Project area.



A radio call-in procedure will be implemented so that observations of caribou along the access road can
immediately be relayed to the Road Operations Supervisor so that traffic alerts can be issued.
Observations recorded by drivers during hauling will provide information about caribou crossing patterns
and movement corridors along the access road.



A procedure will be implemented so that caribou observations made by aircraft pilots during transport of
crews and materials will be reported to the Wildlife Monitors. Observation recorded during air transport will
provide additional information about presence of caribou in the vicinity of the mine site and access road.

As part of an adaptive management strategy, if the above-noted caribou monitoring indicates a lack of success
of mitigation actions, then mitigation actions will be reassessed and modified following consultation with
First Nations, GNWT ENR, and Parks Canada.
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6.2.1.2
6.2.1.2.1

Dall’s Sheep Monitoring
Background

Ungulates may expend energy when disturbed by aircraft overflights or other human activities (MacArthur et al.
1982, Harrington and Veitch 1992, Stankowich 2008), which may potentially impact populations. Anecdotal
information suggests that Dall’s sheep at the Prairie Creek Mine site are relatively tolerant of human presence
and equipment noise for much of the year, but the lambing period is a key life cycle period when disturbance can
be problematic for sheep. Beak (1981) identified potential lambing areas to the west and east of the Fast
Creek-Prairie Creek confluence and the Folded Mountain area (refer to Figure 1 in Golder 2010). Generally,
female Dall’s sheep demonstrate a high degree of fidelity to their lambing ranges (Geist 1971).
The numbers of sheep lambing in immediate proximity to the mine site has not been documented. Since sheep
have been attracted to the immediate mine site area by the presence of salt on site, it is possible that sheep may
be lambing in proximity to the mine site and airstrip (i.e., the slopes above and to the east of the WSP).
Frid (2003) reported that direct aircraft over-flights by fixed-wing aircraft caused fleeing behaviour and disrupted
resting of Dall’s sheep in the Yukon. However, there is no specific documentation of potential consequential
effects on female habitat use during the lambing period. Therefore, the purpose of the Dall’s sheep monitoring
program is to:



Determine the distribution, habitat use, and movements of sheep in the study area during the
parturition period;



Determine if female sheep use specific lambing areas in the study area;



Determine the timing of lambing in the study area; and



Describe and compare sheep activity, behaviour, and movements in relation to the frequency and proximity
of mine-related air traffic.

6.2.1.2.2

Approach

Monitoring of Dall’s sheep will be conducted by a qualified wildlife biologist. The biologist must have prior
experience conducting extensive behavioural monitoring studies of wildlife. In addition, the biologist must be able
to recognize and record sheep behaviour. The Dall’s sheep monitoring program will need to be further
developed; however a general approach to monitoring is outlined below.

6.2.1.2.3



Study Area

The study area for monitoring mine-related over-flight disturbance effects on Dall’s sheep is defined by a
5-km radius around the mine site, airstrip, and airstrip approach to provide a broader picture than just the
immediate Mine footprint.
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6.2.1.2.4

Aerial Reconnaissance Surveys



Prior to mine start-up, a reconnaissance-level Dall’s sheep survey will be conducted by qualified personnel
during the parturition period (typically mid-April to mid-June) to document sheep distribution and habitat use
in the defined study area.



The survey will be conducted by helicopter according to methods previously used in the region to document
sheep distribution and lambing success (Larter and Allaire 2005). Briefly, a spaghetti-type survey technique
will be used to survey all cliffs in the designated study area, keeping a height of at least 100-150 m above
terrain. According to Larter and Allaire (2005), this survey technique is the most efficient way to cover
mountainous terrain, reduce the probability of counting sheep herds twice, and limit stress to sheep.



The location of sheep observed during the survey will be geo-referenced using a Global Positioning System
(GPS). Observed sheep will be classified by sex and age based on relative size and horn characteristics.



During the first year of mine operation, a follow-up survey will be conducted during the lambing period to
confirm the use of previously identified lambing habitat and to search for additional lambing areas that may
have been missed during the initial survey.

6.2.1.2.5



Ground-based Reconnaissance Surveys

Prior to mine start-up (and in addition to reconnaissance-level aerial survey), a ground-based
reconnaissance survey will be conducted by a Wildlife Monitor during the parturition period (typically midApril to mid-June) to document sheep distribution and habitat use in the defined study area.

If no lambing areas are identified in the study area during the reconnaissance level aerial survey and
complementary ground survey, then no further mitigation measures would be implemented for mine-related
overflight activity.

6.2.1.2.6

Ground-based Behavioural Surveys (if necessary)



If sheep are recorded in the study area during the reconnaissance level aerial or ground surveys, a more
extensive and detailed ground-based behavioural observation survey plan will be implemented to document
sheep movements, activity, and behaviour in relation to aircraft activity for the duration of the parturition
period. The survey needs to extend into the post-lambing period as females with lambs remain on lambing
grounds for 3-4 weeks after birth (Geist 1971).



Ground-based observation surveys will be conducted using binoculars and spotting scopes from
designated observation points (distances of ≥ 1 km to avoid disturbance to animals).



Observations will focus on determining if overflight events have significant impacts on Dall’s sheep
behaviour.
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If no significant impact is observed from overflight events during the first year of production, then no further
mitigation measures would be implemented for mine-related overflight activity.



If a significant impact to overflights is observed, the Flight Impact Management Plan will be modified for the
parturition period to minimize low overflights in lambing locations for the duration of mine operation.

The primary purpose of a Dall’s sheep monitoring program is to track changes in sheep behaviour and location
in relation to aircraft traffic over time. If disturbance is evident, then monitoring is expected to undergo
modification over the years and should be seen as an evolving program. This requires the monitoring program to
be adaptive and flexible. One possible outcome is that no effects from flights are indicated, in which case the
monitoring program will stop. The monitoring program must also be flexible enough to incorporate comments,
suggestions, and information based both on science and local knowledge. Adaptive management may lead to
several changes to the monitoring program if an impact is detected. If negative effects are detected, the options
available include:



Increasing the monitoring effort;



Implementing new monitoring programs to further understand Project-related effects; and



Implementing changes to the Flight Impact Management Plan to ensure that Project-related effects on
Dall’s sheep are minimized.

6.2.2

Incident Management Strategy and Contacts

Historical survey data indicate that listed wildlife species and other wildlife VCs occurring in the area are not
proximal to the mine or access road, with occasional exceptions. As a result, the impact assessment concluded
that significant effects on listed wildlife species and other wildlife VCs are unlikely. This will be confirmed
primarily by collecting and logging wildlife sightings and interactions, followed by review by a wildlife biologist.
In the case of an incident or potential incident involving direct contact with a listed wildlife species or wildlife VC,
the Wildlife Monitor will ensure that the appropriate government agencies are contacted to inform them of the
incident, and to prepare a plan of action. Table 2 lists suggested contacts for wildlife incidents.
Table 2: Wildlife Incident Contacts for Prairie Creek Mine Project
Name

Company/Agency

Title

Phone Number

Email

Wildlife Emergency Line

GNWT ENR
(Ft. Simpson)

-

1-867-695-7433

-

Wildlife Emergency Line

GNWT ENR
(Yellowknife)

-

1-867-873-7181

-

24 Hour Spill Report Line

GNWT ENR

-

1-867-920-8130

-

Report a Poacher

GNWT ENR

-

1-866-762-2437

-

Nic Larter

GNWT ENR

Doug Tate
Mike Suitor

Dehcho Regional Biologist

1-867-695-7475

Nic_Larter@gov.nt.ca

Parks Canada

Conservation Biologist

1-867-695-3151

Doug.Tate@pc.gc.ca

Parks Canada

Ecologist

1-867-695-3151

Mike.Suitor@pc.gc.ca
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6.2.3

Data Analysis and Reporting

Regular reporting and analysis of the wildlife monitoring program is a component of the adaptive management
process, whereby the Wildlife Monitor will review wildlife observations and incidents on a weekly basis. As a
component of this review, the data will be analyzed for issues or potential problems such as seasonal
concentration areas or sections along the access road that have a high incidence of collisions or near miss
occurrences. The Wildlife Monitors will contribute to a detailed quarterly report of wildlife observations and
incidents that occurred during the monitoring period. In addition to this quarterly report, caribou observations and
incidents at the mine site and along the access road will be summarized in a monthly report. All wildlife reports
will be submitted to First Nations, GNWT ENR, and Parks Canada to solicit review of the effectiveness of
mitigation measures and, following discussion in Technical Advisory Committee meetings, to suggest
modifications to mitigation and monitoring plans, as necessary.

6.2.4

Adaptive Management Process

Monitoring results will be reviewed and assessed annually to determine whether mitigation policies are having
the expected results and are minimizing project effects. If review determines that project effects are exceeding
expected impacts, revision of mitigation processes may be required. Revision of monitoring programs may also
be required if mitigation processes are changed or if the review process finds the current monitoring activities are
insufficient in determining project effects. This review and revision process will include:



Periodic review of monitoring reports by a qualified wildlife biologist that will assess results of monitoring
programs to determine whether any thresholds (see section 8.0) have been crossed or whether monitoring
results indicate a problem;



If thresholds are crossed or if monitoring programs detect a significant impact to a particular species or
group of species, mitigation measures relating to the species and project activities involved will be reviewed
and revised to correct the problem and minimize project effects; and



If at any time, those involved in the monitoring process notice that a project threshold has been crossed,
they should immediately bring it to the attention of the appropriate personnel. This should trigger a review of
the threshold and revision of mitigation measures.
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7.0

WILDLIFE ENCOUNTERS

Wildlife encounters are usually inadvertent, caused by wildlife disorientation or curiosity, or by improper waste
management at a project site. However, if encounters and problem wildlife persist, deterrent actions or further
mitigation may become necessary. For wildlife deterrents to be effective there must be:



Knowledgeable personnel who are able to select deterrent actions on a case by case basis for each unique
wildlife situation;



The consistent application of deterrent actions for similar situations;



An evaluation of every encounter and deterrent action taken to determine the root causes and effectiveness
of response; and



Documentation of all deterrent actions prepared by the Wildlife Monitor and forwarded to GNWT ENR and
Parks Canada upon request, and in the annual monitoring report.

7.1

Response to Bear Encounters

There is a potential for workers to encounter both black bears and grizzly bears. Bears may be active from
April through to October in and near project activities. In order to properly mitigate human-bear interactions it is
important to differentiate between grizzly bears and black bears. Both species may appear similar in size and
can vary in colour from black or brown to cinnamon or blonde. The response procedures below are provided as
background only. For detailed directions on the most appropriate responses to grizzly bear and black bear
encounters, refer to “Safety in Grizzly and Black Bear Country”, available from GNWT ENR.

7.1.1

Response to a Bear at a Distance

If any worker observes a bear from a distance (more than 30 m away), the worker shall:



Stop work immediately and walk slowly towards the nearest building or vehicle and prepare to take refuge,
if it becomes necessary; and



Alert the Wildlife Monitor and all other workers in the vicinity by two-way radio and inform the Mine Manager
of the situation.

The distances noted in this section and those that follow are guidelines only and each encounter is to be
evaluated based on time and site specific considerations. Mine personnel are expected to use their judgment to
decide what a safe distance is in a particular situation.
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7.1.2

Response to a Bear at Close Range

If any worker observes a bear at close range (within 30 m), the worker shall:



Stop work immediately;



Slowly back away from the bear, while observing its behaviour (aggressive or non-aggressive) and allow
the bear to leave the area, and walk slowly towards the nearest building or vehicle and prepare to take
refuge;



Alert the Wildlife Monitor and all other workers in the vicinity; and, if a bear appears aggressive, workers
should make themselves appear as large as possible and make noise to deter the bear from coming closer
(as well as to alert nearby workers of the situation). Talking to the bear in a firm voice can also help the
bear to identify humans; and



Notify the Mine Manger immediately to arrive at a course of action. The Mine Manager will have ultimate
authority in dealing with life threatening situations.

7.1.3

Response to “Bear in Camp” Scenario

For detailed directions on the most appropriate responses to grizzly bear and black bear encounters or bears in
camp, refer to “Safety in Grizzly and Black Bear Country”, available from GNWT ENR. The response to a bear
encounter at camp will be as follows:



A camp siren designated for emergencies will be sounded and a radio alert will be sent out to all workers at
the camp and nearby worksites;



The Mine Manager or designate will consult with the Wildlife Monitors to determine an appropriate response
with the use of wildlife deterrents. The use of lethal force will be avoided to the extent possible as there may
be a risk of injury (from gunfire) to workers taking shelter in the various camp buildings; and



A post-incident analysis will be undertaken to identify any factors contributing to the ‘bear in camp’ situation
and how well the response worked. These factors will be addressed as soon as possible to limit the
potential for a reoccurrence of the incident.

7.1.4

Response of the Wildlife Monitor to an Incident

Upon arriving on the incident scene, the Wildlife Monitor will undertake the following actions:



Assess the bear for signs of aggressive behaviour;



Advise the Mine Manager and nearby workers of the potential threat and how to respond;



Use non-lethal deterrents, as appropriate to prevent the bear from approaching to within 30 m of
any worker;



If the bear approaches to within 30 m, shows clear signs of aggression and the worker(s) is/are unable to
retreat to a safer location, lethal force may be used to protect the safety of workers;
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Record details of the incident and take photographs, as appropriate, and report the incident to NWT ENR
and Parks Canada; and



Incidents involving human injury and/or destruction of bears are to be reported to NWT ENR, Parks Canada
and RCMP immediately.

7.2

Wildlife Deterrent Procedures

Whenever numerous and frequent signs of wildlife are observed near areas of human activity, the potential
causes should be investigated. If an animal has gained access to shelter, a potential hazard, or food source,
immediate action will be taken to secure the site from re-entry by wildlife.
Generally, wildlife should be left undisturbed. However, if the presence of an animal presents a risk to the animal
or to humans, or causes material damage, deterrent action should be considered. If an animal is showing clear
signs of being rabid, the animal should be killed. The Wildlife Monitors will contact GNWT ENR and Parks
Canada who may want to take tissue samples and dispose of the carcass.

7.2.1

Projectile Deterrents

The use of Projectile deterrents should be a rare event, as the preferred method of addressing wildlife
encounters will be to avoid confrontation and to allow wildlife to disperse from an area voluntarily. Options
available to wildlife monitors to encourage wildlife to disperse are discussed below.

7.2.2

Wildlife Herding Procedures

In general:



Wildlife will be given the “right-of-way”. If wildlife are crossing or attempting to cross the access road, site
roads or airstrip, traffic will stop and wait for the animal(s) to cross; and



Wildlife will not be blocked from crossing roadways and efforts will be made to accommodate natural
movement patterns across the access road.

The Mine Manager and/or the Wildlife Monitors may authorize deterrent actions if an animal endangers itself or
humans near roadways, mine infrastructure, or the airstrip. Deterrent actions to be taken will begin at the lowest
level indicated below and may increase to higher levels, as appropriate to the situation. The objective is to have
wildlife voluntarily move away from potentially hazardous situations without causing unnecessary stress or
possible injury.
Herding strategies used by the Wildlife Monitors and the reactions of wildlife will be documented and included in
the wildlife incident report. This record will also include information surrounding the incident, such as weather
conditions, date/time, and justification for actions taken. GNWT ENR and Parks Canada should be provided with
an incident report upon request.
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The protocols listed below may need to be adapted or refined further before implementation based on feedback
from regulatory agencies.

7.2.2.1

Level 1

Approach the animal(s) from inside a vehicle while announcing your presence:



If the animal does not respond to the vehicle, the Wildlife Monitor may slowly approach the animal on foot
(if it is safe to do so), while maintaining a safe distance. Do only what is necessary to encourage the animal
to move;



Approach no closer than 50 m. If the animal starts to move off, stop the approach;



If the animal stops moving, continue the approach;



If the animal does not respond to an approach on foot, it may be necessary to increase the disturbance to
the animal. Clap and/or shout to alert the animal to your presence; and



If clapping and shouting do not cause the animal to move off, use an air horn; and when the animal leaves
the area, continue to monitor until it has moved approximately 100 m away from the road, mine
infrastructure, or airstrip.

7.2.2.2

Level 2



If the Wildlife Monitor approaches to within approximately 50 m of the animal(s) and it still remains, the
Wildlife Monitor will stop their approach;



Noise-making or explosive deterrents may be used to try and scare off the animal. If it is after dusk, use a
noise maker that also emits light. This helps to illuminate the animal and provides another level of
deterrence;



If the animal is not responding to noise-making deterrents at a distance, move to less than 50 m and use
the appropriate deterrent given the distance between the monitor and animal (refer to Table 2);



When the animal begins to move away, stop the deterrent action;



If the animal stops moving, resume the deterrent action; and



If the animal moves off, continue to monitor until it has moved approximately 100 m away from the road,
mine infrastructure, or airstrip.
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7.2.2.3

Level 3



If the animal does not respond to the approach of people and deterrents, the animal may have become
habituated to people or may be sick;



If the animal does not respond to noise making deterrents, use other non-lethal projectiles. Select the type
of non-lethal projectile based on the distance between the monitor and animal (refer to Table 3);



When the animal starts to move away, stop deterrent actions;



If the animal stops moving, resume the deterrent actions using non-lethal Projectiles or noise makers;



If the animal moves off, continue to monitor until it is approximately 100 m away from the road, mine
infrastructure, or airstrip; and



If the animal refuses to move after an extended period of time or becomes aggressive, it may be necessary
to kill the animal for safety reasons.

Table 3: Guidelines for Use of Non-lethal Projectiles to Deter Wildlife (Adapted from Dolson 2002)
Projectile

Accuracy

Description
15 mm pistol launcher

Bangers

25 m

Provide a very good noise stimulus and have a consistent range. The disadvantages
are that they are slow to reload and cumbersome in low light conditions.

Screamers

75 m

Produce a loud screeching noise through complete travel, with a visual effect in low
light. They can have an inconsistent range and be very unpredictable. They provide a
very good noise stimulus but share the same disadvantages as the bangers.
12 gauge shotgun

Bean Bags

25 m

Designed for close range encounters and should be fired from a distance of
approximately 5 m.

Shell
Crackers

75 m

Shell Crackers are consistent in range and accuracy. They explode with a loud bang
at the end of travel.

Rubber
Slugs

75 m

They are very accurate; however, there is the possibility of penetration if used at a
distance of less than 25 m. Follow up shots can be made quickly.

7.3

Dealing With an Injured Animal

Upon encountering an injured animal:



Stop work immediately and retreat to a safe distance;



Alert the Wildlife Monitor and Mine Manager; and



Visually assess the type of injury (predator, vehicle impact).
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7.3.1

Prey Injuries

If the injuries appear to be caused by a carnivore:



Assume that a bear is present in the vicinity until otherwise determined (this is the worst case scenario from
a human safety perspective);



Alert all workers in the vicinity; and



Follow protocols for Bear Encounters in Section 7.1.

7.3.2

Injuries Caused by Human Activity

If the injures are the result of human activity:



The Wildlife Monitor will visually assess the extent of injuries;



Where the injuries are deemed critical, the animal may be killed for compassionate reasons; and



A detailed report will be made to GNWT ENR and Parks Canada, as soon as possible.

7.4

Dealing with a Carcass

Carcasses are an indication that a predator may be nearby, so never approach a fresh kill. Also be cautious of
loose piles of dirt, branches and vegetation, as predators sometimes cache carcasses.
Upon the discovery of a wildlife carcass:



Alert the Wildlife Monitor and Mine Manager; and



Avoid the immediate area until the Wildlife Monitor advises that it is safe to return.

The Wildlife Monitor shall:



Assess the stage of decay and signs indicating a probable cause of death (predator kill, disease, drowning);



Examine the immediate area for other evidence of recent wildlife activity;



Collect biological samples, if requested by GNWT ENR and Parks Canada;



Record the details of the incident, take photographs, and provide this information to the Mine Manager; and



If necessary and with the assistance of workers, collect the carcass and incinerate it or transfer it to
GNWT ENR, Parks Canada, or Nahanni Butte.
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8.0

ADAPTIVE MANAGEMENT TRIGGERS AND RESPONSES

In order to gauge the extent to which mitigation and management objectives have been achieved, threshold
values or statements have been set for specific indicators which, if reached, will trigger specific management
responses.

8.1

Mortality Thresholds

Wildlife mortality thresholds for the project were developed based on the findings of the supplemental Vegetation
and Wildlife Assessment Report to the DAR. Wildlife mortality thresholds apply to VC species listed as
“May Be at Risk” or “At Risk” under the NWT Status Ranks or “Special Concern”, “Threatened”, or “Endangered”
on Schedule 1 of SARA. Should any of the wildlife mortality thresholds be crossed, an immediate review of the
incident will be triggered. The review will examine the cause of the mortality and will re-evaluate the applicable
mitigation measures to determine why and how they failed to prevent the mortality. Based on the results of the
review, changes may be made to existing mitigation measures or new mitigation measures may be created to
prevent further mortalities.
The following species-specific mortality thresholds will be used for the Prairie Creek Mine Project, including mine
site operation and access road operation:



Caribou, wood bison, grizzly bear, wolverine, peregrine falcon, short-eared owl, horned grebe, rusty
blackbird, olive-sided flycatcher, and common nighthawk – mortality threshold is zero. Any mortality directly
relating to the operation of the mine site or access road will trigger a review of mitigation strategies.

Project-related mortality of other VC wildlife species at the mine site or along the access road will be reviewed on
a case-by-case basis, including the mortality of waterfowl and water birds relating to the WSP, and the mortality
of important VCs such as moose and Dall’s sheep. As outlined in section 6.2 of this document, all Project-related
mortality will be included in a report submitted to First Nations, GNWT ENR, and Parks Canada. If review
determines that project effects are exceeding expected impacts, revision of mitigation processes may be
required and additional species mortality thresholds may be implemented under the adaptive management
process.

8.2

Non-fatal Disturbance

In addition to direct mortality, activities at the mine site and along the access road may disturb wildlife behaviour
and alter patterns of use of the local land base by wildlife. While no clear thresholds have been identified for
disturbance effects on wildlife, the reporting of wildlife incidents and observations by mine staff will be important
in the analysis of wildlife incident trends and in minimizing wildlife conflicts through the adaptive management
process. If the results of the monitoring program indicate that Project-related effects are consistent with impact
predictions outlined in the Vegetation and Wildlife Assessment Report, adaptive management will not be
triggered. However, if monitoring reveals important new information, such as locations of caribou calving areas
near the access road, locations of Dall’s sheep lambing areas in proximity to the mine airstrip, or locations of
wildlife movements that cross the mine site or access road, then adaptive management actions would be
triggered to mitigate site-specific risks to wildlife.
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Adaptive management of wildlife disturbance other than mortality will be developed on a case-by-case basis.
Management responses could include some of the measures outlined in Table 4.
Table 4: Possible Adaptive Management Triggers and Responses for Wildlife Monitoring
Monitoring Strategies

Adaptive Management Trigger



Incident Monitoring





Incidental Observation
Tracking





Ground-based and
Aerial Observations by
Mine Staff and Others
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Potential Adaptive Management Response

Identification of new habitat
use by VC species.
Identification of VC species
in areas previously
undetected.
Identification of new VC
species movement routes.
Frequent wildlife-human
interaction sites, times, or
seasons.



Identification of increased
incidence of predation or
disease.
Apparent shifts in a VC
species habitat
use/distribution across the
landscape.
Identification of previously
undetected VC species in
Project area.



Additional investigations into causes for
these changes if a discernable cause is
suspected (e.g., attraction of predators to
mine site by food waste).

Apparent shifts in a VC
species habitat
use/distribution across the
landscape.
Identification of declines in a
VC species numbers.



Additional investigations into causes for
these changes if a discernable cause is
suspected (e.g., increased vehicle
mortality, aircraft disturbance).
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Ensure proper education of mine staff and
truckers.
Post appropriate signage at Mine site and
along access road (where necessary).
Ensure proper management of access
road traffic (speed restrictions).
Ensure proper snow removal along access
road to prevent the entrapment of animals.
Review Mine Waste Management Plan
and attraction of wildlife to mine site.
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9.0

CLOSURE

We trust the information contained in this report is sufficient for your present needs. Should you have any
additional questions regarding the project, please do not hesitate to contact the undersigned at 604-296-4200.

GOLDER ASSOCIATES LTD.

ORIGINAL SIGNED

ORIGINAL SIGNED

Daniel Guertin, M.Sc.
Wildlife Biologist

Chris Schmidt, B.Sc., R.P.Bio.
Associate, Senior Wildlife Biologist

DG/CHS/amg
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Executive Summary
The Prairie Creek Mine (the Mine) has developed this Air Quality and Emissions Monitoring and Management
Plan (AQEMMP). The AQEMMP consists of two components: the Air Quality Monitoring (AQM) component and
the Emissions Monitoring (EM) component. An integrated approach shows how the data from each program will
be presented together each year in an annual report.
The AQM component will be used to coordinate monitoring of ambient air quality at the Mine during the
construction, operations, and closure phases. This ambient air quality monitoring data will be compared to
applicable air quality criteria and analyzed for trends each year in the annual report. In this fashion, the AQM will
be able to provide an indication of the Mine’s performance with respect to air quality.
The EM component presents the approach that will be used in the annual report to provide a summary of
emissions from the Mine. The emission calculation methodology for each of the main Mine sources is discussed
in detail in this document. The calculated emissions will be compared to those in the Developer’s Assessment
Report (CZN 2010) to evaluate emissions performance.
An important outcome of evaluating emissions performance is to identify potential areas for emissions mitigation.
Recommendations for emissions mitigation will be made each year, if necessary, using a pro-active approach
that considers the annual emissions and monitoring data against pre-determined action levels. The action levels
for each compound are based on the Developer’s Assessment Report (CZN 2010) predictions, the applicable
ambient air quality criteria and a percent change (year to year) in measured concentrations. In this manner,
potential issues can be resolved before the ambient air quality standards are reached, which is the primary
benefit of this type of proactive management system.
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1.0

INTRODUCTION

Canadian Zinc Corporation (CZN) owns the Prairie Creek Mine (the Mine). The Mine site (Figure 1-1) is
situated in the southern Mackenzie Mountains of the Northwest Territories, approximately 90 km northwest of
Nahanni Butte. The Mine is 100% owned by CZN, and consists of significant mine infrastructure and facilities
constructed in the early 1980s. The Mine received Land Use Permits in 1980 and an operating Water Licence in
1982 to allow production of concentrates of lead, zinc and a silver-bearing copper concentrate, and use of an
access road from the Mine to the Liard Highway. The Mine was three months from production when it was
placed into receivership due to market conditions.
CZN is currently acquiring new permits to operate the Mine. One of the requirements and commitments agreed
to during environmental assessment EA0809-002 was to develop an adaptive management plan for air quality.

1.1

Legislation, Regulatory and Policy Requirements

CZN’s Developer’s Assessment Report for the Mine was submitted to the Mackenzie Valley Environmental
Impact Review Board (MVEIRB) in March 2010. The Board in turn completed a review, and concluded that “In
the Review Board’s view, the Prairie Creek Mine is not likely to have significant adverse impacts on the human
environment of the Dehcho Region or the Northwest Territories provided the developer’s commitments are
followed and enforced and the Socio-economic Agreement is implemented” (MVEIRB 2011). Included in the
subsequent phase of work required to bring the Mine to production is to develop a series of management plans,
including this Air Quality and Emissions Management and Monitoring Plan (AQEMMP), designed to satisfy the
commitments made during the environmental assessment process.
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1.2

Scope

The AQEMMP has been prepared to address the two distinct monitoring activities designed to manage
emissions from the mine. The Ambient Air Quality Monitoring (AQM) component is presented in Section 2 of this
document and the Emissions Monitoring (EM) component is presented in Section 3.
The purpose of this document is to provide strategic direction of the activities involved in the AQM and the EM,
to document specific triggers and the resulting necessary management actions required if the established
trigger-levels are reached, and to provide a template for the annual monitoring reports. This report is a “living”
document that may need to be adapted as the Mine evolves.
An important component of the AQEMMP is the comparison of annual monitoring data to emission estimates
and dispersion modelling predictions presented in the Developer’s Assessment Report (CZN 2010).

1.3

Objectives

This document has been developed to address the following objectives:



demonstrate compliance with applicable Federal and Territorial ambient air quality standards;



track trends in ambient air quality and emissions;



verify the accuracy of impact predictions made in the Developer’s Assessment Report;



outline response plans for increasing trends, exceedances of air quality criteria or occurrences above
emission estimates and dispersion modelling predictions presented in the Developers Assessment Report;



provide data that could make a meaningful contribution to a regional cumulative effects monitoring data
bank, should one be developed;



identify strategies for emissions tracking and monitoring; and



provide a mechanism to document fuel use as it relates to air quality management.

To achieve these objectives, Section 2 of the AQEMMP concentrates on the following three main components:



on-site meteorological monitoring;



ambient monitoring of fine particulate matter concentrations less than 2.5 micrometres (μm) (PM2.5); and



passive monitoring of sulphur dioxide (SO2) and nitrogen dioxide (NO2).

Section 3 focuses on the following three main components:



emissions estimates;



fuel use summary; and



emissions mitigation strategies, which includes the fugitive dust abatement program.
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1.4

Methodology and Approach

An initial, scoping ambient air quality monitoring program was conducted at the Mine in 2009. Data were
collected on baseline air quality (TSP, PM10 and PM2.5). The ongoing air monitoring program will focus on the
monitoring of PM2.5 because of its relationship to combustion and the demonstrated link to human health, and on
SO2 and NO2 because they are common by-products of combustion.
CZN understands the need for adaptive management of the monitoring programs and acknowledges that the
monitoring sites may change as the Mine evolves. However, an effort will be made to maintain consistency in
the monitoring locations, as this is an important consideration in conducting trend analysis.
Monitoring activities are planned for “off-site” areas, that is, areas that are beyond the active mine area footprint.
It is in these areas where ambient air quality standards are applicable and where CZN agrees that the ambient
air quality ought to be protected.
The AQEMMP off-site monitoring focus is to more clearly demonstrate consistency with the applicable ambient
air quality standards, which are based on off-site concentrations measured at or beyond the facility boundary.
This off-site monitoring is important because it provides an indication of the ambient concentrations of air
emissions to which the public, or other components of the receiving environment, may be exposed. The
effectiveness of the AQEMMP is dependent, in part, on selecting appropriate criteria against which Mine
emissions and the resulting ambient air concentrations should be compared. Since there is currently no
provision for air quality to be included in permits for mines in the NWT, there is no requirement to monitor for
compliance with permit limits. In lieu of air quality permit requirements, the Mine will be required to comply with
the relevant NWT ambient air quality standards for TSP, PM 2.5 (24-hour and annual), NO2 (1-hour, 24-hour and
annual) and SO2 (1-hour, 24-hour and annual) (GNWT 2011). Table 1-1 provides the relevant air quality criteria.
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Table 1-1

Relevant Ambient Air Quality Criteria

Parameter

National Air Quality Objectives(c)

NWT
Standards

Canada-Wide
Standards(b)

450(a)

—

450

900

450(e)

(a)

Desirable

Acceptable

Other Criteria

SO2 [µg/m³]
1-Hour
24-Hour

150

—

150

300

125(e)

Monthly

—

—

—

—

30(e)

(a)

30

—

30

60

20(e)

400(a)

—

—

400

300(e)

(a)

—

—

—

60(a)

—

60

100

45(e)

120(a)

—

—

120

100(e)

(a)

60

—

60

70

60(e)

24-Hour

—

—

—

—

50(f)

Annual

—

—

—

—

—

24-Hour

30(a)

30

—

—

25(f)

Annual

—

—

—

—

8(f)

Annual
NO2 [µg/m³]
1-Hour
24-Hour

200

Annual

—

TSP [µg/m³]
24-Hour
Annual

(d)

PM10 [µg/m³]

PM2.5 [µg/m³]

(a)

Source: GNWT 2011.

(b)

Source: CCME 2000a.

(c)

Source: Environment Canada 2011.

(d)

As a geometric mean.

(e)

Source: Government of Alberta 2012.

(f)

Source: Government of British Columbia 2009.

Notes: μg/m3 = micrograms per cubic metres; SO2 = sulphur dioxide; NO2 = nitrogen dioxide; TSP = total suspended particulate;
PM10 =particulate matter nominally less than or equal to 10 micrometres aerodynamic diameter; PM2.5 = particulate matter nominally
less than or equal to 2.5 micrometres aerodynamic diameter.

In addition to demonstrating that Mine emissions and ground-level concentrations are consistent with the
applicable regulatory criteria, it is CZN’s intent to manage emissions and ground-level concentrations in keeping
with the principles of “Continuous Improvement” (CI) and “Keeping Clean Areas Clean” (KCAC), as described in
the Canada-Wide Standards for Particulate Matter and Ozone (CCME 2000a). Therefore, the monitoring of
trends in emissions and ambient air quality is an important component of the AQEMMP, as discussed in
Sections 2 and 3.
CZN has incorporated a number of design features that demonstrate their commitment to KCAC and CI. These
include, but are not limited to, the following:



selection of highly-efficient combustion equipment;



use of low-sulphur diesel;



wet primary ore crushing;



primarily conveyor-based, covered ore transport systems on surface;
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avoidance of particulate losses from tailings;

 modern incineration facilities and waste segregation practices (details provided in the incineration
management plan);



worker education;



on-site recycling programs; and



development of management plans to guide actions and documentation needs for air quality.

Implementation of these policies and practices demonstrates CZN’s ongoing commitment to reducing emissions
through the use of the best available, economically feasible technology and systems.
The AQEMMP covers the two main phases of the Mine; operations, and closure. However, the focus is on the
operations phase. Results of operations phase monitoring will be presented and discussed in an annual Air
Quality and Emissions Monitoring and Management Report (herein referred to as the ‘annual report’ and
discussed in Section 5 of this document). The closure phase monitoring will occur many years into the future
and the annual report will continue to evolve as management and monitoring needs change.
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2.0
2.1

AIR QUALITY MONITORING
Introduction

The Air Quality and Emissions Monitoring and Management Plan (AQEMMP) will be used to coordinate
monitoring of ambient air quality at the Mine during the operations and closure phases. This ambient air quality
monitoring will be compared to applicable air quality criteria and the Developer's Assessment Report (CZN 2010)
and analyzed for trends each year in the annual report as the data become abundant enough for trend analysis.
Implementation of the AQEMMP will indicate the Mine’s performance with respect to air quality.
The main components of the AQEMMP and the sections in which they are discussed are as follows:



meteorological monitoring (Section 2.2);



TSP and PM2.5 monitoring (Section 2.3);



dustfall (Section 2.4);



passive SO2 and NO2 monitoring (Section 2.5); and



quality assurance/quality control (QA/QC) (Section 2.6).

For each of the AQEMMP components, the details of the monitoring station locations, methods, parameters,
frequency, and data analysis are presented in the following sections.

2.2

Meteorological Monitoring

Meteorological monitoring serves as part of the basis for interpretation of air quality data. Meteorological
parameters are also used by other disciplines (e.g., hydrology) to aid in the analysis of monitoring data.
Meteorological monitoring is a vital input for any subsequent emissions dispersion modelling assessment that
may be required during the lifetime of the Mine. The data plays a crucial role in the characterization of general
air quality trends and specific meteorological conditions at the Mine site.

2.2.1

Monitoring Station Location

A meteorological monitoring station was commissioned at the Mine in the late 1980s just southeast of the mill
facilities. A review of this station will be completed to ensure that it will reliably collect the recommended
meteorological parameters.

2.2.2

Monitoring Methods

Meteorological monitoring will be conducted at the site using Campbell Scientific meteorological monitoring
equipment. Sensors will be mounted on a 10 metre (m) tower, consistent with current accepted practice in
Canada.

2.2.3

Monitoring Frequency

Meteorological monitoring will be conducted year-round throughout the operations and closure phases of the
Mine. Meteorological data will be measured continuously and recorded hourly. The data will be downloaded
regularly by CZN’s site staff.
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2.2.4

Monitoring Parameters

The meteorological monitoring system will continuously measure the following meteorological parameters:



wind speed at 10 m above the ground;



wind direction at 10 m above the ground;



temperature at 2 m above the ground;



relative humidity at 2 m above the ground;



solar radiation at 2 m above the ground; and



rainfall at 2 m above the ground.

2.2.5

Data Analysis

Data will be analyzed regularly. A summary of the meteorological monitoring will be presented each year in the
annual report. Discussion of extreme meteorological events and trends will be included as part of the annual
report.

2.3

PM2.5 Monitoring

Suspended particulate matter (particulate) emissions will be generated by wind erosion of local landscapes,
movement of vehicles/equipment, airstrip activities, construction activities, the combustion of diesel fuel, and
solid waste incineration.
Suspended particulate matter emissions are generally grouped into three size fractions, as follows:



TSP – which includes particulate matter nominally less than 100 µm;



PM10 – which includes particulate matter nominally less than 10 µm; and



PM2.5 – which includes particulate matter nominally less than 2.5 µm.

Current understanding is that those particles small enough to readily enter the lower respiratory tract (i.e., lungs
and bronchi) are of the most concern. These particles are typically PM2.5.

2.3.1

Monitoring Station Locations

Monitoring station locations are chosen to inform the operator and the public, through the annual report, of the
ambient particulate concentrations, and are a representative estimate of particulate concentrations off-site. The
monitoring station location will be chosen with consideration of the dispersion modelling conducted for the DAR:
specifically, the pattern of dispersion observed in the modelling, wind direction, the sensitivity of the local
receiving environment, accessibility and the availability of power.
A single particulate monitoring station, directly adjacent to the facility boundary near the existing meteorological
monitoring station, is proposed. This location was identified as an area of potentially higher ambient particulate
concentrations based on dispersion modelling predictions and the local topography.
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This location is intended to be the permanent location and should not need to be moved in the future.
Establishing permanent locations is an important part of producing consistent data suitable for comparison
purposes.

2.3.2

Monitoring Methods

The particulate monitoring equipment proposed is the Sharp model 5014i continuous particulate sampling
instrument. The 5014i uses beta-attenuation technology to measure hourly particulate concentrations. The
concentration values will be recorded by the instrument and downloaded periodically. The data will be included
in the annual report.
The 5014i proposed for the site will collect PM2.5 data. The collection of PM2.5 provides a good measure of
airborne particulates and the 24-hour average concentrations are subject to the Northwest Territories’ (NWT)
ambient air quality standard of 30 micrograms per cubic metre (µg/m³) (GNWT 2011).
This type of monitoring is a United States Environmental Protection Agency (US EPA) equivalent method for
quantifying ambient and PM2.5 concentrations.

2.3.3

Monitoring Frequency

Monitoring will be carried out continuously, year-round. When particulate sampling is conducted during extreme
winter conditions, some data loss is to be expected as ambient conditions exceed the expected normal operating
range for the equipment being used. However, CZN will enclose the 5014i in an appropriate climate controlled
shelter to minimize this potential.
Monitoring of PM2.5 is proposed to for the construction, operations and closure phases of the project.

2.3.4

Data Analysis

PM2.5 data from the monitoring station will be analyzed for indications of air quality concerns (e.g., increasing
trends or measured concentrations above the Developer’s Assessment Report predictions or applicable ambient
air standards). The results of this analysis will be presented in the annual report.
The analysis of temporal trends will look for consistent trends in the measured particulate concentrations on an
annual basis. The response planning and action levels to deal with increasing trends are described in Section 4.
Managing trends in ambient particulate concentrations on an annual basis is appropriate given the scale of the
Mine and the long-term nature of the monitoring program.
In addition to the annual trend analysis, ongoing visual observation at the site is one mechanism for identifying
high particulate events and triggering remedial actions The potential cause(s) of the condition and the mitigation
action available will be evaluated and implemented as appropriate.

2.4

Dustfall Monitoring

The main dust generation processes at the Mine will be wind erosion of fugitive sources, rock crushing, ore
stockpiling and movement of vehicles/equipment on site. When particles are large enough, they can settle from
the air onto vegetation or waterbodies. The dustfall monitoring program measures the quantities of dust
deposited near the Mine. Locations and details of the dustfall monitoring program will be coordinated with the
Contaminant Loading Management Plan.
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2.5

Passive Monitoring of SO2 and NO2

The main sources of SO2 and NO2 emissions from the Mine will be the power plant and the incinerator. CZN
intends to incorporate the passive monitoring of SO2 and NO2 compounds into the AQEMMP to demonstrate
compliance with the NWT standards (GNWT 2011).

2.5.1

Monitoring Station Locations

The proposed passive SO2 and NO2 monitoring stations will be co-located with the meteorological and
particulate monitoring stations. Co-locating these stations serves two purposes. First, it allows for the efficient
collection of samples. Second, it allows for the calculation of ambient secondary particulate (sulphates and
nitrate) concentrations if this information is required at a later date.

2.5.2

Monitoring Methods

Passive SO2 and NO2 samplers are proposed for this monitoring program. The monitors are suitable for this
type of program as they require no electricity, and can be left unattended for extended periods. The sample
media are taken to the field and exposed to ambient air while housed in protective shelters that are mounted to a
support pole or small tripod.

2.5.3

Monitoring Frequency

The passive samplers will be exposed for a nominal period of 30 days before they are retrieved, replaced and
sent to the laboratory for analysis. As passive sampling is done over a longer period to allow for a sufficient
sample size for analysis, it provides an indication of longer-term air quality trends.
Passive SO2 and NO2 monitoring is proposed for the operations phase of the Mine. If SO2 and NO2
concentrations are consistently less than predicted in the Developer’s Assessment Report, or static for the first
few years of operation, the frequency of monitoring may be adjusted depending on the acceptability of this to
regulatory agencies.

2.5.4

Data Analysis

The ambient SO2 and NO2 concentrations measured at the passive monitoring station will be analyzed for
indications of air quality concerns (e.g., increasing trends or measured concentrations above the Developer’s
Assessment Report predictions or applicable ambient air standards) as well as spatial and temporal trends.
The analysis of the SO2 and NO2 sampling results will include comparison of results with NWT standards
(GNWT 2011). However, since the passive sampling will be on a monthly basis and neither the NWT standards
nor NAAQO have monthly criteria, the annual average of the monthly data will be compared to the annual NWT
standard and Monthly Alberta Ambient Air Quality Guidelines (AAAQG) standard for SO 2, and the annual
NAAQO for NO2. The passive monitoring will be used to supplement the data generated through emissions
calculations that are presented each year in the annual report.
The analysis of temporal trends will look for consistent, increasing trends in the measured SO 2 and NO2
concentrations on an annual basis. The response planning and action levels for increasing trends are described
in Section 4.
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2.6

Quality Assurance/Quality Control Procedures

Quality Assurance (QA) refers to plans or programs that encompass a wide range of internal and external
management and technical practices designed to ensure the collection of data of known quality that matches the
intended use of the data. Quality Control (QC) is a specific aspect of QA that refers to the internal techniques
used to measure and assess data quality (American Public Health Association et al. 1989). Because QC
procedures implemented as part of the AQEMMP are variable and program-specific, the procedures have been
summarized in this section on a program component basis.

2.6.1

Meteorological Monitoring

QA/QC procedures for the meteorological monitoring program include the following:



Data are to be downloaded from the station frequently and reviewed for anomalous data that may indicate
problems with sensors.



Sensors will be calibrated on a schedule consistent with each sensor’s requirements (generally every
24 months).



The station will be inspected weekly to ensure that sensors are free of debris, frost or damage that may
prevent accurate measurement of meteorological data. A checklist has been developed that allows an
organized approach to determining the functionality of the station.



Data will be downloaded consistent with the written operating instructions.

2.6.2

PM2.5 Monitoring

QA/QC procedures for the particulate monitoring program include the following:



The sampler will be calibrated and maintained in accordance with the manufacturers operating instructions;



Suitably qualified personnel will interpret the data and report ambient particulate concentrations; and



Data will be downloaded according to detailed written operating instructions.

2.6.3

Passive Monitoring

QA/QC procedures for the passive SO2 and NO2 monitoring program include the following:



Travel blanks (laboratory prepared samples that travel with the samples but are not exposed to the
atmosphere) will be used.



Duplicate samples will be exposed.



An accredited laboratory will be used for pre-sample preparation and analysis.



Samples will be collected consistent with detailed written operating instructions.



Suitably qualified personnel will calculate ambient SO2 and NO2 concentrations based on laboratory results.
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3.0
3.1

EMISSIONS MONITORING
Introduction

The AQEMMP will be used to coordinate the monitoring of emissions during the operations and closure phases
of the Mine. Emissions calculated for these phases will be compared to the Developer’s Assessment Report
(CZN 2010) emission estimates. This process will be done on an annual basis and will be summarized in an
annual report. If the results of the AQEMMP suggest that further mitigation is necessary, this will be
incorporated into the emissions mitigation strategies.
The three main components of the AQEMMP, and the sections in which they are discussed, are as follows:



emissions estimates (Section 3.2);



fuel use summary (Section 3.3); and

 emissions mitigation strategies, which include the dust abatement program (Section 3.4).
3.2
Emission Estimates
This section presents the approaches that will be used in an annual report to provide a summary of emissions at
the Mine. This section identifies the various types of emissions from the Mine, as described in Section 3.2.1.1,
and provides examples of approaches for calculating these emissions, as described in Section 3.3.2. The
calculated emissions will be compared to those in the Developer’s Assessment Report (CZN 2010).
The emissions estimate component of the AQEMMP has the following objectives:



to demonstrate CZN’s commitment to ongoing monitoring of emissions at the Mine site;



to provide an overview of the appropriate methodology for calculating emissions from the Mine;



to show that Mine emissions do not significantly exceed those modelled in the Developer’s Assessment
Report (CZN 2010); and



to demonstrate CZN’s commitment to minimizing emissions.

3.2.1
3.2.1.1

Types of Emissions
Combustion Emissions

Combustion is the process of burning fuels of various types and using the energy released to produce electricity,
space or process heating, and to facilitate on-site transportation and incineration. There are five primary
combustion sources at the Mine:



power generators;



mine air heaters;



underground fleet;



surface fleet; and



incinerator.
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Compounds such as SO2, oxides of nitrogen (NO X), particulates and greenhouse gases (GHGs) are common
combustion by-products from the Mine sources. These by-products are the subject of regulatory guidance which
limits the release amounts of the compounds to protect the receiving environment. CZN has committed to
meeting the relevant Northwest Territories (NWT) standards, National Ambient Air Quality Objectives (NAAQO)
and Canada-Wide standards that apply to these compounds. The applicable criteria are provided in Table 1-1.
In addition to the ambient air quality criteria for common combustion compounds (i.e., SO 2, NOX, and suspended
particulates), Canada-Wide Standards exist for other combustion by-products, such as dioxins, furans, and
mercury that may be released during on-site waste incineration (CCME 2003). A summary of the Canada-Wide
Standards for dioxins, furans and mercury is presented in Table 3-1, and these apply to waste incineration at
new facilities such as the Mine. Meeting these Canada-Wide Standards requires that best available control
techniques, such as a waste diversion program, be used.
By calculating and reporting annual combustion emissions, CZN can determine whether operational emissions
are at or below the standards and emission estimates provided in the Developer’s Assessment Report
(CZN 2010).
Table 3-1

Canada-Wide Standards for Municipal Waste Incineration Emissions

Municipal Waste Incineration
Compound
Dioxins and Furans
Mercury

(a)

(b)

Emission Limit
80 picograms of International Toxic Equivalents (I-TEQ) per cubic metre (m
20 µg/m

(a)

Canadian Council of Ministers of the Environment (CCME) 2003.

(b)

CCME 2000b.

3.2.1.2

3)

3

Fugitive Emissions

Fugitive emissions are substances that are released to the atmosphere from various locations. These emissions
represent unintentional losses of compounds to the atmosphere without passing through a stack, vent or
functionally equivalent opening. Fugitive emissions are expected as a result of Mine construction and operation
activities, and are expected to consist primarily of dust.
Fugitive dust emissions can result from Mine sources through either mechanical or natural processes. Examples
of mechanical processes that can generate fugitive dust include crushing, materials handling, vehicle fleet
operation, heavy equipment operation, vegetation removal, and the take-off and landing of aircraft from the
airstrip. The main natural process that generates fugitive dust is wind erosion. There are two main potential
fugitive emission sources at the Mine:



the roads and airstrip; and



the waste rock pile and stockpiles.

3.2.1.3

Methods

This section describes three methods that can be used to estimate Mine emissions (depending on the
compounds). The methods are:
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using a mass balance approach;



using an emission factor approach (published or calculated); or



using available intermittent source stack testing data.

The mass balance approach is based on the law of conservation of mass in a system. Essentially, if there is no
accumulation within the system, then all the materials that go into the system must come out. Fuel analysis data
is a good example of the mass balance approach in predicting emissions. For example, if the sulphur content of
a fuel is known, then the emissions of sulphur (in the form of SO 2) can be calculated by assuming that all of the
sulphur in the gas is emitted from the system.
The second approach proposed for estimating emissions is the use of emission factors. Emission factors are
available for many emission source categories and are based on the results of source tests performed at one or
more facilities within an industry. An emission factor is the contaminant emission rate relative to the level of
source activity. Generic emission factors are commonly used when site-specific source monitoring data are
unavailable.
The use of source-specific stack testing data is appropriate for emission sources or compounds that may be
difficult to characterize using either mass balance or emission factors. A stack test measures the amounts of
specific compounds present in the stack exhaust gas.
The methods that can be used for estimating emissions are as follows:



SO2 – mass balance approach;



NOX – emission factor approach;



particulates – emission factor approach;



GHGs – emission factor approach; and



dioxins, furans and mercury – stack testing approach, followed by mass balance approach.

The following sections provide examples of how emissions will be calculated using each of aforementioned
approaches at the Mine. The recommended methods are consistent with those used in the Developer’s
Assessment Report.

3.2.1.4
3.2.1.4.1

SO2 Emission Calculation Methods
SO2 Combustion Emissions

The diesel fuel used at the Mine contains sulphur. When the fuel is burned, the sulphur oxidizes to form SO 2.
To estimate SO2 emissions from the Mine, the mass balance approach should be used. An example calculation
of using this approach for a power plant is provided below. In the example calculation, a fuel sulphur content of
0.0015 percent (%) by weight (15 parts per million weight [ppmw]) is assumed. Supplier documentation will be
used to confirm the fuel sulphur content for each reporting period.
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3

Example: Assume the engines in a power plant consume 10,000 m of fuel per year, and that the fuel has a
3
density of 881 kilograms per cubic metre (kg/m ) and a sulphur content of 0.0015% by weight.

M   V f  f S 

MWSO2
MWS

Where:
M=

total emissions, (tonnes per year)

ρ=

fuel density, (kg/m³)

Vf =

volume of fuel used, (m³ per year)

fS =

fraction of sulphur in fuel, (unit-less)

MW SO2 =
[kg/kmol])

molecular weight of sulphur dioxide (SO2), (64.06 kilograms per kilomol

MW S = molecular weight of sulphur (S), (32.07 kg/kmol)
Note: The above is a general equation designed to estimate SO 2 emissions from the
combustion of fuel based on known fuel sulphur content.
Calculate the total weight of the compound released in kilograms per year (kg/year).

M

881kg 10,000m³
64.06kg / kgmolSO2
kgSO2

 0.000015
 263.97
m³
year
32.07kg / kgmolS
year

Convert the annual release to a daily value in tonnes.

263.97
3.2.1.4.2

kgSO2
1year
1tonnes
tonnesSO2


 0.0007
year 365days 1000kg
day

SO2 Fugitive Emissions

No SO2 fugitive emissions are expected from the Mine.

3.2.1.5
3.2.1.5.1

NOX Emission Calculation Methods
NOX Combustion Emissions

Fuel burned in combustion equipment at the Mine will produce NOX emissions. An example calculation of power
plant NOX emissions using the emission factor approach is provided below.
Example: Assume the engines in a power plant consume 10,000 m³ of fuel per year and the diesel specifications
indicate that the heating value of diesel is 0.0449 gigajoules per kilogram (GJ/kg) of fuel consumed.
Furthermore, the diesel has a density of 881 kg/m³ and the emission factor for NOX is 1,376 grams per
gigajoules (g/GJ).
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M    V f  HV  E
Where:
M=

total emissions, (tonnes per year)

ρ=

fuel density, (kg/m³)

Vf =

volume of fuel used, (m³ per year)

HV =

fuel heating value, (GJ/kg)

E=

emission factor, (g/GJ)

Note:

The above is a general equation for emissions estimation using emission factors.

Calculate the total weight of the compound released in grams per year (g/year).

881kg 10,000m3 0.0449GJ 1,376 g
g
M



 5.443x108
3
m
year
kg
GJ
year
Convert the annual release to a daily value in tonnes.

5.443x108
3.2.1.5.2

g
1tonne 1year
tonnes
 6 
 1.491
year 10 g 365day
day

NOX Fugitive Emissions

No NOX fugitive emissions are expected from the Mine.

3.2.1.6
3.2.1.6.1

Particulate Emission Calculation Methods
Particulate Combustion Emissions

Fuel burned in combustion equipment at the Mine will produce particulate emissions. An example calculation of
power plant particulate emissions using the emission factor approach is provided in the following paragraphs.
Example: Assume the engines in a power plant consume 10,000 m³ of fuel per year and the diesel specifications
indicate that the heating value of diesel is 0.0449 GJ/kg of fuel consumed. Furthermore the diesel has a density
of 881 kg/m³ and the emission factor for TSP is 42.99 g/GJ.

M    V f  HV  E
Where:
M=

total emissions, (tonnes per year)

ρ=

fuel density, (kg/m³)

Vf =

volume of fuel used, (m³ per year)

HV =

fuel heating value, (GJ/kg)
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E=

emission factor, (g/GJ)

Note:

The above is a general equation for emissions estimation using emission factors.

Calculate the total weight of the compound released in g/year.

M

881kg 10,000m3 0.0449GJ 42.99 g
g



 1.701x107
3
m
year
kg
GJ
year

Convert the annual release to a daily value in tonnes.

1.701x107

g
1tonne 1year
tonnes
 6 
 0.005
year 10 g 365day
day

The same type of calculation would be used to determine PM 10 and PM2.5 emissions with a modified emission
factor based on published data (e.g., the United States Environmental Protection Agency’s AP-42 compendium
of emission factors for TSP, PM10 and PM2.5). For example; to complete the calculation for PM 10, an emission
factor of 35.34 g/GJ would be used instead of 42.99 g/GJ. This would result in a calculated total weight of PM 10
7
emissions of 1.398×10 g/year or, when converted, 0.004 tonnes per day as shown in the following calculations.

M

881kg 10,000m3 0.0449GJ 35.34 g
g



 1.398 x10 7
3
year
kg
GJ
year
m

Convert the annual release to a daily value in tonnes.

3.35 x107

3.2.1.6.2

g
1tonne 1year
tonnes
 6 
 0.004
year 10 g 365day
day

Particulate Fugitive Emissions

In addition to Mine combustion emissions, fugitive emissions should also be considered. Fugitive particulate
emissions are expected from the Mine, particularly from vehicle traffic.

3.2.1.6.2.1

Vehicle Traffic Particulate Emissions

An example calculation of TSP emissions from vehicle traffic using the emission factor approach is provided
below. The road dust emission calculation takes into consideration the following factors:



the particle size;



the silt content of the road surface;



the mean vehicle weight;



the surface material moisture content; and



the number of days of precipitation per year.

The calculation is used to generate a site-specific emission factor, in this case kilograms (kg) of TSP released
per vehicle kilometre travelled (VKT). The site-specific emission factor is then multiplied by the number of VKT
on-site over the reporting period to obtain a mass emission rate.
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a

b

c

 s   W   M   365  ( p  snow) 
E  FVKT  k           

365
 12   3   1  

Where:
E=

emission factor, (kg per VKT)

k=

particle size multiplier, (pound [lb] per vehicle miles travelled [VMT])

s=

silt content of road surface material, (%)

W=

mean vehicle weight, (tonnes)

M=

surface material moisture content, (%)

p=

number of days with at least 0.01 inches of precipitation per year, (dimensionless)

snow = number of days of snow cover per year, (dimensionless)
FVKT = conversion from (lb per VMT) to (kg per VKT)
a, b, c =constants
The above equation can be found in the Environment Canada Road Dust Guidance Document (Environment
Canada 1998).
All of the above terms, except mean vehicle weight (W), which will be specific to the vehicle type, can be found
in regulatory guidance documents (i.e., Environment Canada Road Dust Guidance Document [Environment
Canada 1998] and US EPA AP-42 [US EPA 1995]).

 8.3 
E  0.2819  5.3  

 12 

3.2.1.6.2.2

0.8

 20 
 
 3 

0.5

 0.7 


 1 

0.4

 365  (118  181) 

  0.599kg / VKT
365



Wind Erosion Particulate Emissions

Fugitive particulate emissions generated by wind erosion of uncovered storage piles are also expected from the
Mine. The wind-generated particulate emission calculation takes into consideration various factors, such as the
particle size, the number of disturbances over the reporting period, amount of precipitation and the surface
erosion potential.

3.2.1.7

Greenhouse Gas Emission Calculation Methods

Greenhouse gas emissions will be emitted from the combustion sources at the Mine.
Diesel combustion at the Mine will be the largest contributor to GHG emissions. The GHGs that are expected to
be released as a result of the Mine include carbon dioxide (CO 2), methane (CH4), and nitrous oxide (N2O).
While the emissions of CH4 and N2O are expected to be much smaller than CO2 in volume, their global warming
potentials are much greater. To maintain a valid comparison of the relative contribution of each compound
compared to the overall GHG emissions total, CH4, and N2O emissions are converted to CO2 equivalent (CO2E)
units. Global warming potential factors are used to convert non-CO2 greenhouse gases to CO2E. The global
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warming potential factor for CH4 and N2O are 21 and 310, respectively (Environment Canada 2006).
example calculation is provided in the following paragraphs.

An

3

Example: Assume the engines in a power plant consume 10,000 m of fuel per year. The GHG emission factors
for CO2, CH4, and N2O are 2,730, 0.133, and 0.4 kg/m³ respectively (Environment Canada 2006).

M  Vf  E
Where:
M=

total emissions, (tonnes per year)

Vf =

volume of fuel used, (m³ per year)

E=

emission factor, (kg/m )

3

Calculate the total CO2 emissions in tonnes/year.

M CO2 

10,000m³ 2,730kg 1tonne
tonnesCO2


 27,300
3
year
m
1,000kg
year

Calculate the total CH4 emissions in tonnes/year.

M CH 4 

10,000m³ 0.133kg 1tonne
tonnesCH 4


 1.33
3
year
m
1,000kg
year

Calculate the total N2O emissions in tonnes/year.

M N 2O 

10,000m³ 0.4kg 1tonne
tonnesN 2O


 4.000
3
year
m
1,000kg
year

Calculate the total CO2E emissions in tonnes/year using the global warming potential factors for CH 4 and N2O.

27,300tonnesCO2  (1.33tonnesCH 4  21)  (4.000tonnesN 2O  310)  28,568
3.2.1.8

tonnesCO2 E
year

Dioxins, Furans, and Mercury Calculation Methods

Combustion of waste in the Mine incinerator has the potential to release dioxins, furans, and mercury to the
atmosphere. The emissions of these compounds are regulated under the Canada-Wide Standards.
The emissions of dioxins, furans, and mercury in the Mine incinerator will be highly dependent on the quantities
and types of waste that will be burned. For this reason, emission estimates based on mass balance or emission
factors are difficult to calculate. The proposed approach for estimating emissions from the incinerator is to use
intermittent stack sampling data for the incinerator and compare this data to the Canada-Wide Standards in the
annual reports. No fugitive dioxin, furan or mercury emissions are expected from the Mine.
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3.3

Fuel Use and Waste Summary

Fuel usage for the Mine combustion sources, identified in Section 3.2.1, will be documented monthly and
presented in an annual report. Table 3-2 provides a summary table to track fuel usage per source on a monthly
basis. This table also allows for year by year comparisons of the annual fuel usage so that trends can be
identified in annual reports. In addition to fuel usage at the site, the amount of waste burned in the incinerator
will be provided in an annual report. An example summary table for tracking waste tonnage and liquid fuel use in
the incinerator is presented as Table 3-3.
Table 3-2
Month

Summary Table for Tracking Monthly Fuel Usage from Major Combustion Sources (m³)
Power
Generation

Mine
Heaters

Mobile
Fleet

Incineration

January
February
March
April
May
June
July
August
September
October
November
December
Total
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Table 3-3
Month

Summary Table for Tracking Monthly Waste Tonnage Burned (tonnes) and Liquid Fuel Usage
(m³)
Waste
Tonnage
Burned

Liquid Fuel
Usage

Total

Developer’s
Assessment
Report

2012 Total

2013 Total

January
February
March
April
May
June
July
August
September
October
November
December
Total

3.4

Emissions Mitigation Strategies

There are a number of mitigation measures that will be integrated into the operations phase of the Mine to
minimize air emissions. These mitigation measures primarily focus on minimizing fugitive dust emissions. This
is because fugitive dust can be effectively managed through operational strategies to a greater degree than the
other air emission compounds released from the Mine. A fugitive dust abatement program has been
incorporated as Section 3.4.1 of this document. As for the other compounds released from the Mine, particularly
combustion compounds (i.e., SO2, NOX, particulate, dioxins, furans, and mercury), the following mitigation
measures are used:



fuel conservation measures to reduce SO2, NOX, and particulate emissions;



CCME compliant equipment to reduce NOX emissions;



waste diversion methods to minimize dioxins, furans, and mercury emissions from the incinerator;



operation of combustion equipment, particularly the incinerator, at optimal conditions (e.g., manufacturer
recommended temperature, pressure etc); and



regular maintenance of the vehicle fleet and limiting of engine idling.

3.4.1
3.4.1.1

Fugitive Dust Abatement Program
Objectives

The objective of the fugitive dust abatement program is to effectively manage dust generation from surface dust
sources. The dominant fugitive dust sources are expected to be road traffic, wind erosion, and activities at the
waste rock pile and stockpiles.
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3.4.1.2

Methods

A discussion of mitigation measures to minimize dust from the drilling, blasting, ore handling, and primary
crushing activities associated with the Mine and other fugitive dust abatement measures is provided in this
section. These measures may be revisited pending results of the annual report.

3.4.1.3

Watering Surfaces

CZN will control dust through watering surfaces, as necessary. Water controls dust in two ways:



The surface tension of the water present between dust particles will increase the cohesiveness of the
surface material making it less susceptible to becoming suspended in the air.



Water droplets in the form of a spray will also knock or wash out suspended particles from the air at a more
defined source such as crushers and exposed conveyor transfer points.

Dust may be significant during the usually brief dry periods of the year during the months of June through
September. The application of water to any dust-prone surfaces will be an effective approach to managing
fugitive dust. This would apply to site roads and the airstrip, other dust production areas and exposed conveyor
transfer points.

3.4.1.4

Wind Protection

Where practical, CZN will provide wind protection for surfaces that may erode or generate dust, as necessary.
Actions could take various forms, including the application of coarse material on roadways, and a tarpaulin cover
for exposed, filtered tailings.
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4.0

RESPONSE PLANNING

One of the purposes of the Air Quality and Emissions Monitoring and Management Plan (AQEMMP) should be
to identify trends in ambient air quality and to use this information to inform management decisions around
emissions mitigation. This type of proactive management requires that a clear and well-documented system be
established. This section provides details on how such a system would operate.
For the system to operate effectively, the following parameters must be clearly defined:



the methodology for determining trends and identifying when emissions mitigation is necessary;



the monitoring timeframe over which emissions mitigation decisions will be made; and



the action levels at which emissions mitigation will be employed.

Each year the annual average concentrations for each of the monitored compounds will be summarized as part
of an annual report. These concentrations will be plotted on a graph, similar to the example plot shown for SO 2
in Figure 4-1, so that the magnitude and trends in concentration over time can be easily observed. To evaluate
the magnitude and trends in concentrations, a series of pre-determined action levels will also be presented in the
figure. These action levels indicate a range or percent change (year to year) in concentrations at which
emissions mitigation should be considered. A description of how the action levels should be applied to each of
the compounds emitted by the Mine is provided below.
A systematic approach was taken to develop action levels for each compound based on the Developer’s
Assessment Report (CZN 2010) predictions, the applicable ambient air quality criteria and a percent change
(year to year) in measured concentrations. For example, the action levels for SO 2 are as follows:



Action Level I – annual concentrations below the maximum Developer’s Assessment Report prediction or
less than a 10% year to year increase.



Action Level II – concentrations above the applicable short-term ambient air quality criteria; (e.g., 24-hour
particulates) or above the maximum annual concentrations predicted in the Developer’s Assessment
Report but below 50% of the applicable ambient air quality criteria or from 10% to 20% year to year
increase.



Action Level III – annual concentrations above 50% of the applicable ambient air quality criteria or more
than 20% year to year increase.
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Figure 4-1

Action Levels for Annual Ambient SO2 Concentrations
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The above action levels are applicable to SO 2,, but are not applicable to NO2 or PM2.5. This is because the NO2
and PM2.5 concentrations predicted in the Developer’s Assessment Report are high relative to the ambient air
quality criteria and therefore require more proactive emissions management. This proactive management entails
setting the action levels for NO2 and PM2.5 to respond to a smaller percentage change in concentrations as
follows:



Action Level I – concentrations below the maximum Developer’s Assessment Report prediction or less than
5% year to year increase.



Action Level II – concentrations above the maximum Developer’s Assessment Report prediction but below
90% of the applicable ambient air quality standard or between 5% and 10% year to year increase.



Action Level III – concentrations above 90% of the applicable ambient air quality standard or more than
10% year to year increase.

Table 4-1 shows each of the Action Levels and the criteria required to trigger the appropriate management
action.
The management action that will be implemented for each of the action levels is as follows:



Action Level I – continue monitoring, no mitigation necessary.



Action Level II – internal review and consideration of further actions.
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Action Level III – external review and consideration of further actions.

Table 4-1

Action Level Triggering Criteria
Criteria

Action
Level I

Concentration below the maximum Developer’s Assessment Report prediction



Action
Level II

Action
Level III

SO2
Concentration above the maximum Developer’s Assessment Report prediction
but below 75% of the applicable air quality criteria



Concentration greater than 75% of applicable air quality criteria
Concentration less than 10% year to year increase




Concentration between 10 and 20% year to year increase



Concentration greater than 20% year to year increase



NO2, PM2.5
Concentration below the maximum Developer’s Assessment Report prediction



Concentration above the maximum Developer’s Assessment Report prediction
but below 90% of the applicable air quality criteria



Concentration greater than 90% of applicable air quality criteria
Concentration less than 5% year to year increase




Concentration between 5 and 10% year to year increase



Concentration greater than 10% year to year increase
Notes:



SO2 = sulphur dioxide; NO2 = nitrogen dioxide; TSP = total suspended particulate; PM10 =particulate matter nominally less than or
equal to 10 micrometres aerodynamic diameter; PM2.5 = particulate matter nominally less than or equal to 2.5 micrometres
aerodynamic diameter.

Table 4-2 indicates the criteria that will be used to determine “compliance” that will trigger actions as defined
above.
Table 4-2

Criteria Used to Determine Compliance
Parameter

Air Quality Criteria [µg/m³]

Developer’s Assessment Report
(b)
prediction [µg/m³]

30

(a)

0.4

Annual NO2

60

(a)

40.1

24-Hour PM2.5

30

(a)

19.3

Annual SO2

(a)

Source: GNWT 2011.

(b)

Maximum value at 200m from the lease boundary.

Notes: μg/m3 = micrograms per cubic metres; SO2 = sulphur dioxide; NO2 = nitrogen dioxide; PM2.5 = particulate matter nominally less than
or equal to 2.5 micrometres aerodynamic diameter.

This is a general approach that can be applied to any of the monitored compounds. If either an internal or
external review is necessary, then this will likely include a review of ambient monitoring data and emissions to
determine whether the elevated concentrations or trend is related to Mine equipment or operations. In this
manner, the potential issues can be resolved before ambient air quality standards are exceeded, which is the
primary benefit of this type of proactive management system.
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5.0

ANNUAL REPORT

CZN will provide an annual report that summarizes the air quality monitoring and air emissions data collected
during each year. The annual report will be submitted to appropriate regulatory authorities and the Technical
Advisory Committee (TAC). In addition, CZN will report annual emission estimates to the National Pollutant
Release Inventory (NPRI) and greenhouse gas (GHG) emissions to the appropriate federal program. To ensure
that the Air Quality and Emissions Monitoring and Management Plan (AQEMMP) is effective, it will be reviewed
every 5 years.
Examples of air emissions and ambient air monitoring tracking tables that could be used in the annual reports
are provided as Tables 5-1 and 5-2 respectively.
Table 5-1

Example of Table for Tracking SO2 Emissions (tonnes/year)
Developer’s
Assessment Report

Sources

2012

2013

Power generation
Mine heaters
Mobile fleet
Incineration

Table 5-2

Example of Table for Tracking Monitored PM2.5

Monitoring Sites

Applicable
Guideline

Developer’s
Assessment
Report

2012

2013

Meteorological data will be summarized and presented by parameter, including seasonal and annual wind roses.
Comparisons to applicable climate normals (30-year average) for Fort Simpson and past site monitoring will also
be included.
Data summaries for each of the ambient monitoring parameters (PM2.5, dustfall, SO2, and NO2) will also be
provided in the annual report.
The annual report will include the following information:



annual oxides of nitrogen (NOX), SO2, particulate, and GHG emissions;



confirmation of use of low sulphur (0.0015% or less) diesel fuel through supplier specification sheets;
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an annual fuel use summary apportioned by the major sources using the same methods as the Developer’s
Assessment Report;



an assessment of the effectiveness of emissions mitigation measures including fugitive dust abatement;



comparisons of annual emission estimates to previous years and the estimates used in the Developer’s
Assessment Report;



comparisons of ambient air quality and deposition monitoring results to previous years, the predictions of
the Developer’s Assessment Report dispersion modelling and all applicable federal and territorial criteria,
standards, objectives, and guidelines;



analysis of ambient air quality trends to determine if emissions mitigation might be necessary;



responses (either initiated and/or planned) to air quality issues (e.g., equipment failure, data loss,
increasing trends or exceedances of air quality critical/dispersion modelling predictions); and



monitoring results made available to the GNWT for the data storage system.

October 2012
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6.0

REGIONAL AND CUMULATIVE EFFECTS MONITORING PROGRAMS

CZN will make available the results of the Air Quality Monitoring and emissions estimates to the recognized
administering agency of the yet to be developed regional cumulative effects monitoring program.

October 2012
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8.0

GLOSSARY

ambient

Existing or present in the surrounding air.

Hi-Vol sampling

An approved method for collecting total suspended particulate data in the NWT and
other jurisdictions.

relative humidity

The ration of the amount of water vapour actually present in the air to the greatest
amount possible at the same temperature.

respirable particles
(PM2.5)

Fine particulate matter that is able to reach the lungs, and go deeper into the
respiratory tract and may have greater deleterious health impacts than the coarser
inhalable particles (PM10).
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ACRONYMS & DEFINITIONS

Ambient

existing or present in the surrounding air

AQEMMP

Air Quality and Emissions Monitoring and Management Plan

AQM

Air Quality Monitoring

CCME

Canadian Council of Ministers of the Environment

CH4

Methane

CI

continuous improvement

CO2

carbon dioxide

CO2E

carbon dioxide equivalent

CZN

Canadian Zinc Corporation

GHG

greenhouse gas

GNWT

Government of the Northwest Territories

Golder

Golder Associates Ltd.

KCAC

Keeping Clean Areas Clean

Mine

Prairie Creek Mine

MVEIRB

Mackenzie Valley Environmental Impact Review Board

N2 O

nitrous oxide

NAAQO

National Ambient Air Quality Objectives

NO2

nitrogen dioxide

NOX

oxides of nitrogen

NPRI

National Pollutant Release Inventory

NWT

Northwest Territories

PM2.5

particulate matter concentrations less than 2.5 micrometres

QA

quality assurance

QC

quality control

MVEIRB

Mackenzie Valley Environmental Impact Review Board

SO2

sulphur dioxide

US EPA

United States Environmental Protection Agency
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UTM
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10.0 UNITS
%

Percent

°C

degrees Celsius

g/GJ

grams per gigajoule

g/year

grams per year

GJ/kg

gigajoules per kilogram

kg

Kilogram

kg/kmol

kilograms per kilomol

2

kilograms per squared metre per day

3

kilograms per cubic metre

kg/m /day
kg/m

kg/year

kilograms per year

km

kilometre(s)

kph

kilometres per hour

m

Metres

m

3

cubic metres

ppmw

parts per million weight

VKT

vehicle kilometres travelled

VMT

vehicle miles travelled

μg/m

3

μm
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HAY & COMPANY

CONSULTANTS INC.

th

One West 7 Avenue, Vancouver, BC, Canada, V5Y 1L4
Tel: (604) 875-6391 Fax: (604) 875-8363
E-mail: hayco@hayco.com Website: www.hayco.com

2004 March 10
FILE: EBA-012
EBA Engineering Consultants Inc.
500-110 Melville Street
Vancouver, BC V6E 4A6
Attn:

Mr. Rick Hoos

Dear Rick
Re:

Prairie Creek Mine Probable Maximum Flood Profile

Hayco has carried out a very rough analysis of the flood flows in Prairie Creek, using the limited data
that are available.

Strictly speaking this is not a Probable Maximum Flood analysis, as such an

analysis requires a lot of detailed data and some weeks of work.
Hayco adopted two approaches:
•

A frequency analysis of the regional hydrometric data available; and

•

An estimate of the probable maximum precipitation and a simple catchment model

Note that it has not been possible to review the earlier calculations of the PMF and the corresponding
flood profile, as these have not been made available.
1.

Regional Frequency Analysis

There are flow data available for the following hydrometric stations:

Table 1: Hydrometric Stations
No.

Station Name

Years

Drainage Area (sq km)

10EC002 Prairie Creek at Cadillac Mine

14

495

10EA003 Flat River near the Mouth

33

8560

10EB001 S. Nahanni R above Victoria Falls

34

14600

10EC001 S. Nahanni R above Clausen Ck

24

31100

The annual maximum instantaneous flows were analyzed using Environment Canada’s Consolidated
Frequency Analysis program. A generalized extreme value distribution was fitted to each set of data
and the results were extrapolated to 10,000 years to be indicative of the order of magnitude of a
Probable Maximum Flood. It must be stressed that there is limited accuracy associated with this
approach. One cannot reliably estimate the flood of a return period longer than about twice the record
length.

However, this does provide an order of magnitude estimate.

The results for all four

hydrometric stations are given in Figure 1. Combining the results and applying the regression equation
gives an estimate of the 10,000-year maximum instantaneous flow for Prairie Creek at the minesite of
about 473 m3/s.
Note that this event uses actual hydrometric data, so could be a snowmelt or rainfall event.
2.

Probable Maximum Precipitation and Catchment Model

Hershfield’s method (NRC, 1989) was used to establish the Probable Maximum Precipitation using
data published in the Rainfall Frequency Atlas (Hogg and Carr, 1985). This method is also very
approximate due to the paucity of data and relatively short record periods, particularly when the atlas
was published, however data from the (then) Cadillac Mine should be incorporated. A mean annual
24-hour maximum rainfall of 30 mm was determined from the Rainfall Atlas, along with a standard
deviation of 12.5 mm. Hershfield’s frequency factor K24 is a function of the mean annual 24-hour
maximum rainfall, P24 and was determined to be 17.77 from the equation:
K24 = 19 (10) –0.000965 * P24
Substituting this value of K24 into the standard prediction equation gives:
PMP24 = P24 + K24 * 12.5 = 252 mm

001-lt-rh-agc.doc
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This is a point rainfall value and can be reduced to a mean value over the whole catchment using
curves developed by Pugsley (1981). The probable maximum average catchment rainfall over the 495
square km of drainage area is estimated to be 227 mm in 24 hours.
This rainfall was then used in a simple catchment model (HEC-HMS) to estimate the peak flow that
would result from such a storm. The lag time for the catchment was estimated at 25 hours and a curve
number (CN) of 65 was assumed. The resulting peak discharge was 549 m3/s, which is comparable to
the value determined by frequency analysis, given the approximate nature of both approaches.
3.

Flood Profile Computation

A flood profile in Prairie Creek in the vicinity of the mine was computed using a discharge of 549 m3/s
(the larger of the two values determined above) and creek cross sections given in a Figure 18 by Ker
Priestman & Associates, probably dating from the 1980s. The results of this analysis are presented in
the table below, with the corresponding water surface profile elevations given by Ker Priestman in their
Figure 18, for comparison.
Table 2: Probable Maximum Water Surface Profiles
Chainage

KPA Water

Updated Water

KPA Water

Updated Water

Level

Level

Level

Level

(ft)

(ft)

(ft)

(m)

(m)

102+20

2858

2854

871.1

869.9

114+00

2850

2848

868.7

868.1

120+00

2848

2843

868.1

866.5

126+00

2843

2841

866.5

865.9

131+00

2841

2836

865.9

864.4

153+60

2818

2816

858.9

858.3

It can be seen that the elevations calculated in this study are consistently lower than those calculated by
KPA by between 0.6 and 1.6 m.
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We hope this brief study meets your requirements. Please call if you have any questions.
Yours very truly,
HAY & COMPANY CONSULTANTS INC.

Dr. Adrian Chantler, P.Eng.
President
/agc
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Prairie Creek Flood Analysis
Station No.

Station Name

Years Drainage
km

10EC002
10EA003
10EB001
10EC001

Prairie Creek at Cadillac Mine
Flat River near the Mouth
S. Nahanni R above Victoria Falls
S. Nahanni R above Clausen Ck

14
33
34
24

2

495
8560
14600
31100

Q100

Q200

Q500

Q10000

m /s
100
215
1890
2650
5500

m /s
200
254
2140
2810
6280

m /s
500
314
2490
3010
7450

498
3606
3681
11073

3

3

3

12000

7000
6000

y = 1215Ln(x) - 117.92

5000
4000

y = 223.4Ln(x) + 1623.1

3000
2000
1000

y = 373.28Ln(x) + 167.81

Series1
Series2
Series3
Series4
Log. (Series3)
Log. (Series2)
Log. (Series1)
Log. (Series4)

10000
10,000-Year Flood

Max. Inst. Flow (cu m/s)

8000

y = 6.0761x0.702
R2 = 0.9662

8000
6000
4000
2000

y = 61.72Ln(x) - 70.601

0
100

1000
Return Period (years)

0
0

Based on the correlation of 10,000-year flood and drainage area, the 10,000 year flood at the minesite would be

5000

10000

15000

20000

25000

30000

35000

Drainage Area (sq km)

3
473 m /s

FIGURE 1
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Memorandum
From:

Andrew Baisley, Senior Geoscientist

Cc:

Dave Christensen – Okane Consultants

To:

David Harpley – VP, Permitting, NorZinc (Canadian Zinc)

Our ref:

0000

Date:

July 29, 2021

Re:

Norzinc Prairie Creek Cover System Regulator Responses

This memorandum serves as basis to provide NorZinc technical responses to regulator comments
based on Okane’s 2010 cover system technical report. In total, 7 comments/ recommendations were
provided by reviewers that pertained to Okane’s original scope of work. Okane has provided
responses to the following comments:


GNWT 97;



MVLWB 41;



PC 18; and



Racher 27-29, 33.

Integrated Mine Closure and Relinquishment Solutions

July 29, 20

Calgary
Suite 1900, 736 6th Avenue SW
Calgary, AB T2P 3T7
Canada

www.okc-sk.com

Table 1: Reviewer Comment 97 GNWT - Lands: Katie Rozestraten
Comment
Section 2.1.4 of the Waste Rock Ore Stockpile Management
Plan (WROSMP) – Limiting /Managing ARD/Metal Leaching
states that a soil cover is proposed to “limit leaching and
seepage”. Zinc in the seepage is estimated to be 8 - 12 mg/l.
A "preliminary numerical modeling" is presented in Appendix A
of the Closure and Reclamation Plan (OKane Consultants,
2010). Two cover types were simulated, non-compacted till
and compacted clayey till (rejected in Appendix A as not
feasible to construct).
It is GNWT’s opinion that construction of any type of cover on a
2:1 slope will be very difficult. Additional uncertainties include:
where will the till material come from, and is there a sufficient
quantity available? What are the soil properties?
How will
the cover resist erosion? These issues are identified in the 2010
O'Kane memo and remain unresolved in the application
submitted by the proponent.

Recommendation

Okane Response

The GNWT recommends that the
proponent's
cover
design
be
advanced sufficiently to show that it
can be constructed and that it will
be effective at reducing the flushing
of
zinc
to
the
environment.
Preliminary
numerical
modeling
based on assumed parameters does
not satisfy this recommendation. The
design should be supported with field
assessment
to
demonstrate
a
sufficient
quantity
of
suitable
material.

Potentially up to 150,000 m3 of select till type soil (not colluvium)
could be required to cover the WRP. Therefore, the
demonstration that this quantity of material is available is
critical for the viability of the cover design.
Integrated Mine Closure and Relinquishment Solutions
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NorZinc (Canadian Zinc)
Norzinc Prairie Creek Cover System Regulator Responses

Reference - OKane Consultants, 2010. Memorandum to David
Harpley – Canadian Zinc Corporation: Results of Preliminary
Numerical Modelling Program of WRP Cover System
Alternatives at Prairie Creek. Appendix A of NorZinc Prairie
Creek Mine Closure and Reclamation Plan – Version 2.0, May
2021.
Enter table source here.

Response:
The comment and recommendation are comprised of three facets, all of which will be addressed separately within the response.

Constructability
The first part of the recommendation speaks to demonstration of the constructability of the preliminary cover system design. The
proponent is relying on the cover system practitioner’s industry knowledge of similar sites and slope configurations to determine the
practicability and success of constructing the proposed cover system designs.
Constructing either cover system configuration (granular till cover system or a compacted clayey till) on plateaus of the mine rock
storage facilities is not expected to pose constructability issues for conventional earth moving equipment. Okane’s 2010 report
recommended employing the granular till cover system compared to the clayey till cover system on the plateau due to its
simplicity for design, construction and cover maintenance when comparing the similar net percolation (NP) performance. It was
further stated that the for the 2H:1V slopes, the non-compacted granular fill should be placed as the cover system with the
thickness of 1m and being dependant on the available borrow quantities (which will be answered in more detail below). The key
recommendation for this technique was that a stability assessment be completed on a slope stability and erosion control
perspective. These assessments are typically completed as part of a detailed cover system design and will be completed for this
project in the detailed design phase where the cover system and landform designs are integrated.

Integrated Mine Closure and Relinquishment Solutions
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Flushing Water Quality
The proponent agrees that the cover system design will be advanced as the project progresses into detailed design stages. At this
stage of the design, estimates of net percolation into the underlying waste rock have been provided. No flushing, toe seepage, or
basal seepage estimates were provided in the 2010 Okane report as this was not part of Okane’s scope. To state that the
preliminary numerical modeling does not satisfy that the cover design will be effective at reducing the flushing of zinc to the
environment, is incorrect. Flushing and seepage water quantities and qualities are dependant on many factors. Net percolation
rates are but one parameter, but an important one, that affects water quality. Internal waste rock geochemical controls will likely
be another strong determinant for seepage water quality. At this stage, we can conclude that either cover design will significantly
reduce NP.
In the future for detailed cover system designs, net percolation performance will be determined based on site wide water quality
requirements. Into operations, seepage will be monitored and used to calibrate model results to improve long term predictions for
water quality.

Integrated Mine Closure and Relinquishment Solutions
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Cover System Materials Balance
Finally, the third component of the recommendation from the reviewer was that the cover system design be supported with field
assessment to demonstrate a sufficient quantity of suitable material. NorZinc has provided Okane an initial assessment for the
required cover system design soil volumes (Table 6-1). The information provided indicates the cover system material requirements
total 194,000 m3 while the total available borrow sources initially identified, exceed 320,000 m3. The identified borrow material
appears suitable for cover material, but Okane will confirm this from a hydraulic properties perspective. Potential upcoming work
programs will further correlate existing borehole data to material properties of the till to further refine the soils suitability in the
proposed cover system design.
TABLE 6-1: WRP COVER AND SOURCE VOLUMES
Item

Till
Requirements

WRP
Cover

194,000

Base
Sediments

Borrow or
Excess

Clay

Total Material
(m3)
194,000

Comment
97,000 m2, 2,500,000 m3 WRP.
Assumed cover of 2 m of till.

Excess Material Pile Sources
WSP

50,000

WRP

0 to
21,000

Up to 71,000

0 to
21,000

Up to 21,000

During detailed design, the
Excess material may decrease
to zero.

WSP Source
WSP
South
Dyke
Total Borrow Sources

Integrated Mine Closure and Relinquishment Solutions

221,000

10,000

231,000

Up to 323,000

1980 Golder design used to
generate Clay. 2014 Golder
design used to generate
Excess.
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Table 2: Reviewer Comment 41 MVLWB: Kim Murray
Comment

Recommendation

While it appears that most of the design factors or variables, in O'kane' Preliminary
Numerical Modelling Program of the Waste Rock Pile (WRP) Cover System, may still be
applicable to the expanded waste rockpile cover system currently being proposed,
some of the deign factors/specifications may need to be updated to ensure complete
applicability to the expanded cover system.

Confirmation should be provided on whether the
current model will completely apply to the
expanded waste rock pile cover system, and if not,
provide details on whether/when the model will be
updated.

Enter table source here.

Response:
Okane’s 2010 model results represented a preliminary cover system design and will be applicable to the expanded waste rock pile
cover system. The cover system modelling represents a water balance calculation at the soil-plant- atmosphere interface. Being
that nothing in the surface boundary conditions is expected to change, the model is not anticipated to be updated until detailed
cover system modelling commences in the future. The only parameters expected to change in the design is the waste rock pile’s
geometry and size, and the proportion of plateau area to slope area. This change will have no bearing on the individual NP rates
calculated for each area, but instead would influence the total volume of infiltrated water into the facility which will be considered
in future water quality assessments.
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Table 3: Reviewer Comment 18 Parks Canada: Alexandra Taylor
Comment

The waste rock and ore storage stockpile will be a permanent feature remaining at the
mine post-closure. The closure and reclamation plan describes that this stockpile will
receive a cover. The performance of the cover is important to limit precipitation from
contacting the waste rock and ore since this waste material can leach metals under
neutral pH conditions. It is not clear in the Proponent’s document how climate change
was considered in the selection of the proposed cover type and thickness, or the
importance of climate change on the post-closure seepage quality and quantity.

Recommendation
Parks Canada recommends that CZN describe:
1. How climate change was considered, or will be
accounted for, in the design of the waste rock and
ore storage stockpile cover.
2. The implications of climate change for each of the
following: a) selection of cover material type and
thickness, b) post-closure seepage water quality, and
c) post-closure seepage water quantity.

Enter table source here.

Response:
Climate change simulations were not included in the initial cover system design modelling work. Site- specific data available for the
site from 2005 to 2008, and from Environment Canada weather stations at Ft. Liard and Ft. Simpson were used to develop the 4-year
climate input record.
Potential upcoming work programs will compare the climate record developed for the 2010 modelling to an expanded climate
dataset to the current period (16 years) to determine its representativeness. A model update can incorporate confirmation of
material properties determined through borehole log correlations as well as the expanded climate database. Climate change
scenarios will be incorporated appropriately within the detailed cover system design.
Differences between general circulation model (GCM) downscaled data will require collaboration with organizations such as
Environment and Climate Change Canada to determine which models and scenarios will be most applicable to the site for future
evaluation of the detailed design.
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Table 4: Reviewer Comment 27 Racher Consulting: Kathy Racher
Comment

Recommendation

The successful closure of the WRP is a critical part of ensuring good post-closure water
quality. This in turn relies on good design, construction, and maintenance of the WRP
cover. The WRP cover recommended by O'Kane Consultants is a 1-2 meter "store and
release" cover, meaning it's job is to capture precipitation and snowmelt and allow
evapotranspiration to return some of the water back to the atmosphere. This would
reduce how much precipitation and snowmelt percolates into the pile and therefore
improve the water quality of seepage entering the creek. The predicted infiltration is
highly dependent on predicted weather. We did not see in the O'Kane Consultants
memo how the modeling of cover performance accounted for climate change.

What are the predicted impacts of climate
change on the WRP cover performance?

Enter table source here.

Response:
See our response to Parks Canada 18 above.
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Table 5: Reviewer Comment 28 Racher Consulting: Kathy Racher
Comment

Recommendation

CZN updated the 2010 post-closure water quality predictions used in the original
licensing proceeding to incorporate new data and assumptions. The 2010 O'Kane
Consultants memo, which is a preliminary design for the WRP cover, was not updated.
As noted by O'Kane Consultants, the modeling and design are preliminary and "a large
amount of information required for detailed numerical modelling was unavailable"

When does CZN plan to update the O'Kane
Consultants memo? Has CZN gathered additional
information since 2010 which will inform this update?

Enter table source here.

Response:
Potential upcoming work programs can compare the climate record developed for the 2010 modelling to an expanded climate
dataset to the current period (16 years) to determine its representativeness. A model update is expected to incorporate
confirmation of material properties determined through borehole log correlations as well as the expanded climate database.
Climate change scenarios will be incorporated later in the detailed cover system design.
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Table 6: Reviewer Comment 29 Racher Consulting: Kathy Racher
Comment

Recommendation

O'Kane Consultants noted that "a large amount of information required for detailed
numerical modelling was unavailable." This leaves a fair amount of uncertainty in the
cover performance.

What design improvements could be made if the
waste rock pile cover system performance falls into
question based on the results of research
recommended by O'Kane Consultants?

Enter table source here.

Response:
If the waste rock pile cover system performance falls into question, the data would first need to be reviewed and analyzed to
better understand the mechanism leading to the questionable performance. Improvements may be identified after first
understanding the root cause. At this stage in cover system design, the objective has been to propose a robust and resilient cover
system. Within the detailed cover system design process, a risk assessment, such as a failure modes and effects analysis, is generally
completed which will identify the likelihood of specific failure modes, their consequence, and potential mitigations. As the cover
system design moves through the design process towards a detailed design, optimizations will arise due to addressing identified
potential failure modes.
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Table 7: Reviewer Comment 33 Racher Consulting: Kathy Racher
Comment

Recommendation

The proposed cover system for the WRP is meant to reduce the amount of water that
contacts waste rock and DMS rock, and thereby minimize metals in seepage entering
Prairie Creek post-closure. The cover is a store and release cover that relies in part on
evapotranspiration, meaning evaporation and water loss through plant transpiration. It
appears the initial assessment assumes that 50% of the WRP will be covered in
vegetation with a root depth of 0.5 metres. This vegetation would assist with removing
water from the cover and is therefore directly linked to the success of the cover and to
long-term water quality. However, there is no information in the CRP about vegetating
the WRP, how it will be achieved, whether organic material is needed to facilitate revegetation, and what research might be needed to determine successful vegetation
methods. Likewise, the cost of vegetating the CRP is not in the security estimate.

Please confirm our understanding is correct and
clarify why the CRP and the security estimate don't
address vegetating the WRP to ensure the successful
performance of the cover. Please clarify whether
organic material (e.g., topsoil) is needed and
whether any is available.

Enter table source here.

Response:
The cover system is a store and release cover that relies in part on evapotranspiration (evaporation and water loss through plant
transpiration). A vegetation surface coverage of 50% with a root depth of 0.5 metres was used in the modelling. The uptake and
transpiration of water from the cover system soil to the atmosphere contributes nearly equally (~30% of PPT) to water removal from
the cover system as does bare surface evaporation (~30% of PPT). Vegetation assists in the removal of water from the cover system.
However, it is incorrect to assume that the vegetation is directly linked to the success of the cover system from a net percolation
perspective. As vegetation coverage is decreased in the model, there is an increase (though not an off-setting amount) of bare
surface evaporation. This is largely in part due to the shading effect vegetation plays on reducing bare evaporation. When
vegetation is removed, more radiation is reaches the soil surface where it is partitioned into latent and sensible heat fluxes (i.e.
latent heat flux: evaporation of water and sensible heat flux: represents the loss of energy by the surface by heat transfer to the
atmosphere). Although vegetation helps increase overall evapotranspiration losses, it is not paramount for a store and release
cover system to function.

Integrated Mine Closure and Relinquishment Solutions

NorZinc (Canadian Zinc)
Norzinc Prairie Creek Cover System Regulator Responses

We trust information provided in this memorandum is satisfactory for your requirements. Please do not hesitate to contact me at
587 583 4288 or abaisley@okc-sk.com should you have any questions or comments.

Integrated Mine Closure and Relinquishment Solutions

ROBERTSON GEOCONSULTANTS INC.
Consulting Engineers and Scientists for the Mining Industry

A Robertson Group Company

Suite 900, 580 Hornby St., Vancouver BC, Canada V6C 3B6
Phone (778) 331-5060 Fax (604) 684-8073
www.robertsongeoconsultants.com

July 29, 2021
RGC Project No: 148011/2
NorZinc Corporation
Suite 1710 – 650 West Georgia Street
Vancouver, B.C.
V6B 4N9
Attention:

Dave Harpley

RE: RGC Contributions to 2021 IRs, Prairie Creek Mine, NWT

This letter report summarizes RGC’s responses to selected specific information requests
submitted to NorZinc related to hydrogeological aspects of the proposed development.

1
1.1

Information Requests from GNWT - Lands
Comment #32: Water Management Plan

Preamble:
A key component of CZN's new mine plan is their proposal to separate "contact" from
"non-contact' water in the underground workings and to recycle the "contact" water
through Cell A into the mill process while "non-contact" water will be diverted to Cell B
and discharged into Prairie Creek. Several assumptions are included within the
application that are vital to the success of this proposal. For instance, CZN has proposed
to install interceptor wells and are anticipating a fairly high interception rate. It is not
clear if this process has been successfully carried out at other mining operations. As well,
the accuracy of the water balance has implications on the success of this process and this
is tied largely to predictions of inflows currently anticipated at 50 L/sec with a
conservative high flow of 65 L/sec. Should these volumes be underestimated, there may
be a water management issue that could compromise the viability of this strategy.
Substantial monitoring and modelling updates will be required during the initial years of
dewatering to confirm the accuracy of these predictions.
Request 1: The GNWT recommends that CZN provide examples of other operations
that have similar high groundwater interception rates.
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RGC points out that the effectiveness of groundwater interception of non-contact water
will depend on the unique hydrogeologic setting at each underground mine. At Prairie
Creek, the majority of groundwater inflow to the future mine workings is inferred to
occur through a high-permeability structure (MQV) of significant horizontal (>> 1,000
m) and vertical (> 500 m) extent of very limited thickness (in the order of 10m). This
geometry and the strong contrast in permeability of the MQV (high K) and the host rock
(low K) generally favors interception of non-contact water using passive drain holes.
RGC is not familiar with other underground mine operations that have comparable
geometry and hydraulic conditions. However, the dewatering test completed at Prairie
Creek in 2014/2015 (from the decline) provided a strong ‘proof-of-concept’ of the
dewatering strategy using drain holes proposed for the Prairie Creek mine. The
dewatering of the decline and MQV using exploration holes collared in the decline
resulted in at least 15m drawdown in the MQV. Furthermore, the zinc concentrations
observed in the combined water pumped to surface from the decline during dewatering
(0.02 to 0.7 mg/L Zn-D) were approximately two orders of magnitude lower than zinc
concentrations observed in contact water sampled in the existing workings and at the 870Portal (10 to 30 mg/L Zn-D), demonstrating the high effectiveness of collecting
preferentially non-contact water in the drain holes.
Request 2: The GNWT recommends that CZN outline their anticipated monitoring
and modelling updates during construction and operations to confirm the accuracy
of groundwater inflows and contact water interception rates.
RGC proposes three phases of monitoring and modeling updates to cover different phases
of construction/mining and associated depth of dewatering:


Initial Development and associated dewatering (Year -1 to 0)



Early Mining (Year 1 to 3)



Late Mining (from Year 4 to end of mine life)

Table 1 provides an overview of the proposed monitoring and modeling for these three
phases of mining. The monitoring plan would include monitoring of the following items:


Piezometric levels in existing and/or purpose-drilled boreholes and monitoring
wells targeting the MQV and host rock upstream and downstream of the actively
dewatered and mined portion of the orebody.



Instantaneous flow rates and cumulative volumes of water pumped from the
active mining areas (contact water) and dewatering stations (non-contact water) to
surface.
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Water quality in contact water and non-contact water pumped to surface,
including
o field parameters (pH, EC, Redox potential and temperature)
o major ion chemistry, and
o dissolved and total metals.

The list of analytes may be gradually reduced to cover only select contaminants of
concern required for assessing the contribution of mine water (“contact water”) to the
non-contact water intercepted in the dewatering points.
The specific details of the monitoring plan (e.g. number and specific locations of
monitoring points, instrumentation etc.) will have to be finalized based on the most recent
mine plan and accessibility. However, it is envisioned that the effort of monitoring can be
gradually reduced throughout these mine phases, as the response of the aquifer system to
dewatering and mining is better understood, and the cone of depression gradually
stabilizes.

Table 1. Proposed monitoring and modeling activities to update estimates of groundwater
inflow and contact water interception rates.
Mining Phase
Mine Plan (Year) Monitoring
Initial Development YR ‐1 to YR 0
‐ Weekly monitoring of piezometric
& Dewatering
levels in MQV and host rock
‐ Continuous monitoring of
dewatering rates (cumulative)
‐ Monthly monitoring of water
quality of non‐contact water
pumped to surface
Early Mining

Late Mining

YR 0 to YR 3

YR 4 to end of
mine life

‐ Monthly monitoring of
piezometric levels in MQV and host
rock
‐ Continuous monitoring of
dewatering rates (cumulative)
‐ Quarterly monitoring of water
quality of non‐contact water
pumped to surface
‐ Quarterly monitoring of
piezometric readings in MQV and
host rock
‐ Weekly monitoring of dewatering
rates (cumulative)
‐ Quarterly monitoring of water
quality of non‐contact water
pumped to surface
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Modeling Update
Recalibrate 3D model using
monitoring data for first 6 months of
dewatering
Use recalibrated model to predict
future mine dewatering

Validate 3D model using monitoring
data for first 3 years of mining &
dewatering
Use validated (or recalibrated)
model to predict future mine
dewatering
Consider further validation and/or
recalibration of 3D model only if
there is a demonstrated risk of
potentially exceeding storage
and/or discharge capacity during
remainder of mine life
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Comment #53: Water balance and effluent quality predictions and source
terms

Preamble:
The conservative estimate for mine water inflow rates to the WSP Cell B is based on a
30% increase to the ‘best estimate’ flow. The basis for the selection of a 30% increase to
estimate a conservative flow rate is unclear. A better understanding of the basis for the
‘conservative estimate’ would assist in evaluating the appropriateness of this value to be
sufficiently conservative.
It is noted Cell B will have 300,000 m3 of live (usable) storage. The water balance
indicates Cell B is estimated to reach between 95% to 97% live storage capacity each
year under the ‘conservative estimate’ and ‘best estimate’ average annual non-contact
water scenarios, respectively. In the event of a situation where discharge to Prairie Creek
may be delayed, there is risk the storage volumes in Cell B could be exceeded in as little
as 6 to 7 days based on the listed inflow rates. It is not clear if water transfer to other
locations, such as Cell A or underground, or shutting down the mine pumps, are
considered as contingencies and if they can be initiated in as little as 6 to 7 days. It is
unknown if the water levels in the WSP will be monitored, with select action levels that
will allow time for implementation of contingencies.
Request 1: The GNWT recommends that CZN provide an explanation on how the
30% increase in the ‘best estimate’ flow was selected to represent the ‘conservative
estimate’ for the inflow rate of non-contact mine water to Cell B.
The greatest uncertainty in future mine water inflow rates is the rate of inflow of regional
groundwater from the upstream catchment area entering the mining area via the highly
permeable MQV.
For the ‘best estimate’ of future mine inflow, the inflow from upstream via the MQV was
assumed to be 30 L/s. This represents regional groundwater recharge to the MQV and is
based on a mean annual recharge rate of 44 mm/yr (estimated from baseflow
observations). The contributing catchment area was conservatively estimated to extend
for 15 km along the MQV. Additional contributions to mine inflow are 15 L/s of leakage
from Harrison Creek and local groundwater recharge and up to 5 L/s from groundwater
storage during the first 4 years of mining, for a combined total (mean annual) inflow of
50 L/s.
For the ‘conservative estimate’ of future mine inflow, the inflow of regional groundwater
from upstream transmitted by the MQV was assumed to be 50 L/s. This assumed higher
inflow from upstream represents a conservative estimate as it includes groundwater
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recharge plus leakage from a surface water body that is hydraulically connected to the
MQV. Additional contributions to mine inflow for this scenario are 15 L/s from leakage
from Harrison Creek and local groundwater recharge, for a combined total (mean annual)
inflow of 65 L/s (storage effects were not considered in this scenario).
The MQV dips steeply to the east and plunges to the north where it is overlain by several
hundred meters of competent cap rock with a low hydraulic conductivity inferred from
hydraulic testing and assessment on the same rock formations proximal to the Mine site.
A direct hydraulic connection of the permeable MQV to a surface water body, as
assumed for the ‘conservative estimate’, is therefore improbable, and diffuse regional
groundwater recharge is thought to be the main source of recharge to the MQV.
1.3

Comment #95:
workings

Groundwater flow through/around closed underground

Preamble:
In Appendix B of the Closure and Reclamation Plan, Section 2.2, it is stated that the
“Pre-mining groundwater flow conditions are similar to post-closure conditions”. This
is based on two assumptions:
•

that virtually all of the voids will be backfilled with cemented tailings, and

•

portal plugs with grouting will be equivalent to premining rock quality.

If these assumptions are realized, then the groundwater flow prediction is probably
reasonable. However, there are some factors which make these assumptions optimistic.
Firstly, underground mining and removal of 5 M tonnes of ore will result in stress
changes in the surrounding rock, which will certainly result in ground movement and
opening of fractures in the rock around the ore body. This effect will be greatest in the
wall rock of the stopes. Secondly, the bottom of every stope and the floor of every drift
and cross-cut will be a layer of crushed and broken rock. In the bottom of stopes there
will be some ore type material which cannot be recovered from the drawpoints. These
materials will form an essentially continuous permeable layer throughout the mine.
Thirdly, exploration drillholes will be a conduits for groundwater.
Portal plugs are proposed, and with good grouting they may be effective barriers to
groundwater flow. However, grouting is an imprecise activity even when conducted
diligently, and especially so in fractured near surface rock. Seepage may occur on the
contact between the concrete plug and the wall rock, as well as through the grouted rock
around the plugs.
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It seems quite possible that the post-closure groundwater level will not ever return to the
pre-mining level. There may be greater groundwater flow through and immediately
adjacent to the mine workings in the post-closure period. The modeled result (Closure
Plan App. A RGC report, Section 5 – bullet #3) of only 1% of the groundwater flow
contacting the mine workings seems quite optimistic. In addition, there could be a zone
of rock and/or backfill which is not saturated in the post closure. The sensitivity analyses
in Appendix A of the Closure Plan do not cover a sufficiently broad range of potential
scenarios.
Request 1: The GNWT recommends that a sensitivity study be conducted which
considers the seepage flow and water quality which may arise due to more
permeable rock in the zone immediately adjacent to the stopes and in the grouted
rock around the portal plugs. This study should also assess the water quality
predictions associated with an increased zone of unsaturated rock at closure.
Specifically, sensitivity scenario 1 should be expanded to include:
•

more water flowing through the saturated zone (e.g 2x pre-mining flow rate),

•

a larger unsaturated zone,

•
a higher % of groundwater (i.e. >> 1%) becoming contact water with mine
backfill, wall rock and broken ore in the floor of the stopes.
The following requested additional sensitivity runs were completed using the water and
load balance model presented in RGC (2021)1:


Run A1: Increase lateral inflow from upstream by 30%. Note that this assumption
increases both the flow through the saturated and variable saturated zone by 30%2



Run A2: Increase lateral inflow from upstream by 100%, i.e. 2 times the premining lateral inflow. Note that this assumption increases both the flow through
the saturated and variable saturated zone by 100%.



Run A3: Assume 5% of groundwater flowing through the workings becomes
contact water with mine backfill, wall rock and broken ore in the floor of the
stopes.

1

RGC 2021. Updated Pre-mining and Post-closure Water Quality Predictions for Prairie Creek, Letter
Report submitted to NorZinc, March 8, 2021.

2

Flow through the “variably-saturated” zone is conceptualized as lateral flow through the zone affected by
seasonal water table fluctuations
Page 6

NorZinc
Project No. 148011/2 - RGC Contributions to 2021IRs

July 29, 2021

A 30% increase in flow through the saturated zone was selected for Run A1 to be
consistent with the uncertainty in mine inflow from upstream (see also response to
comment #53).
As per the reviewer’s request, a second sensitivity run (Run A2) with a twofold increase
in saturated flow through the MQV was also included. However, in RGC’s opinion, it is
unlikely that post-closure flows will double relative to pre-mining conditions, if the mine
workings are properly backfilled and sealed with bulkheads and portal seals as proposed
in the mine plan.
The “size of the unsaturated zone” is not a direct variable in the water and load balance
model used for post-closure water quality predictions (RGC, 2021) so the second
requested sensitivity run assuming “a larger unsaturated zone” could not be completed.
Note, however, that Run 1b of RGC (2021) assumed a four times higher flow (and hence
loading) through the variable saturated zone. This scenario indirectly assumes that the
area affected by seasonal water table fluctuations is four times larger.
Table 2 summarizes the predicted post-closure Zn concentrations for the three sensitivity
runs in the receiving water (Prairie Creek) for average monthly flow conditions in Prairie
Creek. Table 3 summarizes the predicted post-closure Zn concentrations for the three
sensitivity runs in Prairie Creek for minimum flow conditions (i.e. extreme low flow
conditions in the area, see RGC, 2021). A more detailed tabulation of results for these
three sensitivity runs is provided in Appendix A.
For comparison, Tables 2 and 3 also show predicted zinc concentrations in Prairie Creek
for pre-mining conditions (“best estimate”) (see RGC, 2021) and the post-closure zinc
concentrations in Prairie Creek predicted earlier by RGC (2011)3.

3

Robertson GeoConsultants Inc. (2011), ADDENDUM - Updated Predictions of Post-Closure Water
Quality in Prairie Creek, Prairie Creek mine, NWT REV0, Memorandum submitted to Canadian Zinc,
March 2011.
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Table 2. Summary of Sensitivity Runs for Post-Closure Conditions – Average Monthly
Streamflows

Table 3. Summary of Sensitivity Runs for Post-Closure Conditions – Minimum Monthly
Streamflows

2
2.1

Information Requests from Racher Consulting
Comment #37: CRP - Pump and treat - additional tasks

Preamble:
In RGC's "Prediction of Post-closure Contingency Pumping, Prairie Creek Mine, NWT"
(Appendix C of the CRP), RGC recommends 6 tasks during operations to "determine
Page 8

NorZinc
Project No. 148011/2 - RGC Contributions to 2021IRs

July 29, 2021

whether post-closure pump and treat is in fact required and if so, to finalize the
mitigation design." Early completion of these tasks would mean that this important
information is available in the case of early closure.
Request 1: What is the maximum time needed to complete these tasks and report
the results to the LWB?
The referenced RGC report recommended the following monitoring data be collected and
evaluated during active mining:


Volume of water pumped from the mine workings during initial dewatering and
subsequent active mining;



Water quality of mine water pumped from the underground workings during
dewatering and active mining;



Drawdown of groundwater levels in Vein fault and bedrock mass surrounding
mine workings during dewatering and active mining;



Discharge rates and water quality of mine water discharging from selected
backfilled stopes;



Discharge rate and water quality of groundwater discharging from the exposed
Vein fault (prior to contact with mine water);



Discharge rate and water quality of groundwater discharging from the
surrounding bedrock mass.

In general, the longer the monitoring period during initial dewatering and active mining
the better will be the conceptual hydrogeological model and any predictions of postclosure conditions.
Having said that, much of the critical information such as hydraulic parameters of the
host rock and MQV and water quality (“source terms”) for backfilled mine can already be
inferred during early stages of mining and backfill. Note that backfilling will occur in
close succession of mining so there will be some opportunity to monitor seepage from
backfilled stopes to assess hydraulic and geochemical characteristics.
RGC proposes monitoring of the above items during initial construction and dewatering
plus 3 years of active mining/backfilling. This data set should then be used to re-assess
post-closure conditions and potential need for post-closure pump-and-treat.
The need for further detailed monitoring aimed at informing closure planning should be
reviewed at that time.
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Closure

We trust that the information provided in this letter report meets your requirements.
Please contact the undersigned if you have any questions regarding the content of this
report or require further information.

Best Regards,

ROBERTSON GEOCONSULTANTS INC.
Prepared by:

Dr. Christoph Wels, M.Sc., P.Geo.
Principal and Senior Hydrogeologist

Page 10

APPENDIX A
Results of Additional Sensitivity Runs
Post-closure Conditions

Table A-1. List of Sensitivity Runs

Sensitivity Run

Description

Sensitivity A1
Sensitivity A2
Sensitivity A3

30% increase in mine inflow from upstream
100% increase in mine inflow from upstream
5% of inflow contact water

Tables
Average
Minimum
Streamflows Streamflows
A2 to A6
A7 to A11
A12 to A16
A17 to A21
A22 to A26
A27 to A31

Table A-2. Sensitivity A1, Post-Closure (Average Streamflows) - Predicted Groundwater Flows

Predicted Flows to Flooded Mine, L/s
Total Simulated
Inflow from

Backfilled Mine

Upstream1

(Contact Water)

Saturated Zone

Jan
Feb
Mar
Apr
May
Jun
Jul

1.3
1.3
1.2
0.9
4.1
10.1
12.3

0.01
0.01
0.01
0.01
0.04
0.10
0.12

Aug
Sep
Oct
Nov
Dec
Monthly Mean

12.2
10.8
7.5
1.5
1.3
5.4

0.12
0.11
0.07
0.01
0.01
0.05

Month

2

Backfilled Mine
(Non-Contact

Vertical

Water)4

Recharge

0.04
0.04
0.04
0.03
0.12
0.30
0.37

1.2
1.2
1.2
0.9
3.9
9.7
11.8

0.00
0.00
0.00
0.00
1.17
1.15
0.89

1.3
1.3
1.2
0.9
5.3
11.2
13.2

0.37
0.32
0.22
0.04
0.04
0.16

11.7
10.4
7.2
1.4
1.2
5.2

0.75
0.24
0.11
0.00
0.00
0.36

13.0
11.1
7.6
1.5
1.3
5.7

Variably

Notes
1 Assumed 30% increase in simulated flows from the groundwater model
2 Estimated as 1% of total simulated inflow from upstream
3 Estimated as 3% of total simulated inflow from upstream
4 Estimated by difference, i.e. 96% of simulated inflow from upstream
5 Simulated by the groundwater model
6 Assumed inflows plus simulated vertical recharge

3

Total Flows to
5

Flooded Mine

6

Table A-3. Sensitivity A1, Post-Closure (Average Streamflows) - Estimated Groundwater Concentrations
Month
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Mean

Cadmium (Cd)
ug/L
13.5
13.5
13.5
13.5
12.7
13.1
13.3
13.3
13.4
13.4
13.5
13.5
13.4

Copper (Cu)
ug/L
4.5
4.5
4.5
4.5
4.2
4.4
4.4
4.4
4.5
4.5
4.5
4.5
4.5

Lead (Pb)
ug/L
4.5
4.5
4.5
4.5
4.2
4.4
4.4
4.4
4.5
4.5
4.5
4.5
4.5

Selenium (Se)
ug/L
18.0
18.0
18.0
18.0
17.7
17.9
17.9
17.9
18.0
18.0
18.0
18.0
17.9

Zinc (Zn)
ug/L
975
975
975
975
943
961
966
967
972
973
975
975
969.3

Arsenic (As)
ug/L
7.1
7.1
7.1
7.1
7.0
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1

Antimony (Sb)
ug/L
71.0
71.0
71.0
71.0
70.0
70.6
70.7
70.7
70.9
70.9
71.0
71.0
70.8

Iron (Fe)
ug/L
2.3
2.3
2.3
2.3
2.1
2.2
2.2
2.2
2.2
2.2
2.3
2.3
2.2

Mercury (Hg) Silver (Ag)
ug/L
ug/L
0.05
0.00
0.05
0.00
0.05
0.00
0.05
0.00
0.04
0.00
0.04
0.00
0.04
0.00
0.04
0.00
0.04
0.00
0.04
0.00
0.05
0.00
0.05
0.00
0.04
0.00

SO4
mg/L
225
225
225
225
219
222
223
224
224
225
225
225
224

Table A-4. Sensitivity A1, Post-Closure (Average Streamflows) - Estimated Groundwater Loads
Month
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Mean

Cadmium (Cd)
kg/month
0.19
0.17
0.19
0.19
0.19
0.21
0.22
0.22
0.21
0.21
0.19
0.19
0.20

Copper (Cu)
kg/month
0.064
0.058
0.064
0.062
0.064
0.068
0.073
0.073
0.070
0.069
0.062
0.064
0.066

Lead (Pb)
kg/month
0.064
0.058
0.064
0.062
0.064
0.068
0.073
0.073
0.070
0.069
0.062
0.064
0.066

Selenium (Se)
kg/month
0.26
0.23
0.26
0.25
0.27
0.28
0.30
0.30
0.28
0.28
0.25
0.26
0.27

Zinc (Zn)
kg/month
13.9
12.5
13.9
13.4
14.2
15.0
16.0
15.9
15.2
15.0
13.5
13.9
14.4

Arsenic (As)
kg/month
0.10
0.09
0.10
0.10
0.11
0.11
0.12
0.12
0.11
0.11
0.10
0.10
0.10

Antimony (Sb)
kg/month
1.0
0.9
1.0
1.0
1.1
1.1
1.2
1.2
1.1
1.1
1.0
1.0
1.0

Iron (Fe)
kg/month
0.032
0.029
0.032
0.031
0.032
0.034
0.037
0.037
0.035
0.035
0.031
0.032
0.033

Mercury (Hg) Silver (Ag)
kg/month
kg/month
0.0006
0.00005
0.0006
0.00005
0.0006
0.00005
0.0006
0.00005
0.0006
0.00005
0.0007
0.00006
0.0007
0.00006
0.0007
0.00006
0.0007
0.00006
0.0007
0.00006
0.0006
0.00005
0.0006
0.00005
0.0007
0.00005

SO4
kg/month
3,204
2,894
3,201
3,097
3,292
3,478
3,692
3,686
3,502
3,471
3,108
3,204
3,319

Mine Pool
Flows L/s
5.3
5.3
5.3
5.3
5.6
6.0
6.2
6.2
6.0
5.8
5.3
5.3
5.6

Table A-5. Sensitivity A1, Post-Closure (Average Streamflows) - Estimated WRP Loads
Month
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Mean
Annual Load:

Cadmium (Cd)
kg/month
0.01
0.01
0.01
0.01
0.74
0.60
0.50
0.50
0.48
0.01
0.01
0.01
0.263
2.90

Copper (Cu)
kg/month
0.00
0.00
0.00
0.00
0.25
0.20
0.17
0.17
0.16
0.00
0.00
0.00
0.088
0.97

Lead (Pb)
kg/month
0.00
0.00
0.00
0.00
0.25
0.20
0.17
0.17
0.16
0.00
0.00
0.00
0.088
0.97

Selenium (Se)
kg/month
0.00
0.00
0.00
0.00
0.12
0.10
0.08
0.08
0.08
0.00
0.00
0.00
0.044
0.48

Zinc (Zn)
kg/month
0.9
0.8
0.9
0.9
55.7
44.9
37.4
37.4
36.2
0.9
0.9
0.9
19.718
217.82

Arsenic (As)
kg/month
0.00
0.00
0.00
0.00
0.02
0.02
0.02
0.02
0.02
0.00
0.00
0.00
0.009
0.10

Antimony (Sb)
kg/month
0.0
0.0
0.0
0.0
0.2
0.2
0.2
0.2
0.2
0.0
0.0
0.0
0.088
0.97

Iron (Fe)
kg/month
0.00
0.00
0.00
0.00
0.12
0.10
0.08
0.08
0.08
0.00
0.00
0.00
0.044
0.48

Mercury (Hg) Silver (Ag)
kg/month
kg/month
0.000
0.0000
0.000
0.0000
0.000
0.0000
0.000
0.0000
0.002
0.0000
0.002
0.0000
0.002
0.0000
0.002
0.0000
0.002
0.0000
0.000
0.0000
0.000
0.0000
0.000
0.0000
0.001
0.000
0.01
0.00

SO4
kg/month
0.2
0.2
0.2
0.2
13.6
11.0
9.1
9.1
8.8
0.2
0.2
0.2
4.820
53.25

Table A-6. Sensitivity A1, Post-Closure (Average Streamflows) - Predicted Concentrations in Prairie Creek
Month

Cd

Cu

Pb

Se

Zn

As

Sb

Fe

Hg

Ag

SO4

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

mg/L

SRC criteria

0.172

2.53

1.13

2.16

22.65

0.56

0.605

229

0.034

0.103

119.3

CCME

0.017

4.0

7

1

30

5

20

300

0.026

0.1

100

Hatfield

0.38

4.0

7

2.16

35

5

20

300

0.034

0.103

200

Jan

0.17

0.6

0.3

1.32

15

0.2

0.7

5.2

0.020

0.020

91

Feb

0.21

0.6

0.3

1.37

18

0.2

0.9

5.1

0.020

0.020

91

Mar

0.25

0.6

0.4

1.42

21

0.2

1.1

5.1

0.020

0.020

91

Apr

0.13

0.6

0.3

1.28

12

0.2

0.5

5.2

0.020

0.020

92

May

0.08

0.6

0.3

1.19

9

0.1

0.2

5.2

0.020

0.020

92

Jun

0.07

0.6

0.3

1.19

8

0.1

0.2

5.2

0.020

0.020

92

Jul

0.07

0.6

0.3

1.19

8

0.1

0.2

5.2

0.020

0.020

92

Aug

0.08

0.6

0.3

1.20

9

0.1

0.2

5.2

0.020

0.020

92

Sep

0.09

0.6

0.3

1.20

9

0.1

0.2

5.2

0.020

0.020

92

Oct

0.07

0.6

0.3

1.21

8

0.1

0.3

5.2

0.020

0.020

92

Nov

0.10

0.6

0.3

1.24

10

0.2

0.4

5.2

0.020

0.020

92

Dec

0.13

0.6

0.3

1.28

12

0.2

0.5

5.2

0.020

0.020

92

Table A-7. Sensitivity A1, Post-Closure (Minimum Streamflows) - Predicted Groundwater Flows

Predicted Flows to Flooded Mine, L/s
Total Simulated
Inflow from

Backfilled Mine

Upstream1

(Contact Water)

Saturated Zone

Jan
Feb
Mar
Apr
May
Jun
Jul

0.7
0.7
0.6
0.5
2.0
5.0
6.2

0.01
0.01
0.01
0.00
0.02
0.05
0.06

Aug
Sep
Oct
Nov
Dec
Monthly Average:

6.1
5.4
3.7
0.7
0.7
2.7

0.06
0.05
0.04
0.01
0.01
0.03

Month

2

Backfilled Mine
(Non-Contact

Vertical

Water)4

Recharge

0.02
0.02
0.02
0.01
0.06
0.15
0.18

0.6
0.6
0.6
0.5
2.0
4.8
5.9

0.00
0.00
0.00
0.00
0.59
0.58
0.44

0.7
0.7
0.6
0.5
2.6
5.6
6.6

0.18
0.16
0.11
0.02
0.02
0.08

5.9
5.2
3.6
0.7
0.6
2.6

0.37
0.12
0.06
0.00
0.00
0.18

6.5
5.5
3.8
0.7
0.7
2.9

Variably

Notes
1 Asumed 30% increase in estimated inflows for minimum streamflow conditions
2 Estimated as 1% of total simulated inflow from upstream
3 Estimated as 3% of total simulated inflow from upstream
4 Estimated by difference, i.e. 96% of simulated inflow from upstream
5 Simulated by the groundwater model
6 Assumed inflows plus simulated vertical recharge

3

Total Flows to
5

Flooded Mine

6

Table A-8. Sensitivity A1, Post-Closure (Minimum Streamflows) - Estimated Groundwater Concentrations
Month
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Mean

Cadmium (Cd)
ug/L
13.5
13.5
13.5
13.5
12.7
13.1
13.3
13.3
13.4
13.4
13.5
13.5
13.4

Copper (Cu)
ug/L
4.5
4.5
4.5
4.5
4.2
4.4
4.4
4.4
4.5
4.5
4.5
4.5
4.5

Lead (Pb)
ug/L
4.5
4.5
4.5
4.5
4.2
4.4
4.4
4.4
4.5
4.5
4.5
4.5
4.5

Selenium (Se)
ug/L
18.0
18.0
18.0
18.0
17.7
17.9
17.9
17.9
18.0
18.0
18.0
18.0
17.9

Zinc (Zn)
ug/L
975
975
975
975
943
961
966
967
972
973
975
975
969.3

Arsenic (As)
ug/L
7.1
7.1
7.1
7.1
7.0
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1

Antimony (Sb)
ug/L
71.0
71.0
71.0
71.0
70.0
70.6
70.7
70.7
70.9
70.9
71.0
71.0
70.8

Iron (Fe)
ug/L
2.3
2.3
2.3
2.3
2.1
2.2
2.2
2.2
2.2
2.2
2.3
2.3
2.2

Mercury (Hg) Silver (Ag)
ug/L
ug/L
0.05
0.00
0.05
0.00
0.05
0.00
0.05
0.00
0.04
0.00
0.04
0.00
0.04
0.00
0.04
0.00
0.04
0.00
0.04
0.00
0.05
0.00
0.05
0.00
0.04
0.00

SO4
mg/L
225
225
225
225
219
222
223
224
224
225
225
225
224

Table A-9. Sensitivity A1, Post-Closure (Minimum Streamflows) - Estimated Groundwater Loads
Month
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Mean

Cadmium (Cd)
kg/month
0.10
0.09
0.10
0.09
0.10
0.10
0.11
0.11
0.10
0.10
0.09
0.10
0.10

Copper (Cu)
kg/month
0.032
0.029
0.032
0.031
0.032
0.034
0.037
0.037
0.035
0.035
0.031
0.032
0.033

Lead (Pb)
kg/month
0.032
0.029
0.032
0.031
0.032
0.034
0.037
0.037
0.035
0.035
0.031
0.032
0.033

Selenium (Se)
kg/month
0.13
0.12
0.13
0.12
0.13
0.14
0.15
0.15
0.14
0.14
0.12
0.13
0.13

Zinc (Zn)
kg/month
6.9
6.3
6.9
6.7
7.1
7.5
8.0
8.0
7.6
7.5
6.7
6.9
7.2

Arsenic (As)
kg/month
0.05
0.05
0.05
0.05
0.05
0.06
0.06
0.06
0.06
0.05
0.05
0.05
0.05

Antimony (Sb)
kg/month
0.5
0.5
0.5
0.5
0.5
0.6
0.6
0.6
0.6
0.5
0.5
0.5
0.5

Iron (Fe)
kg/month
0.016
0.014
0.016
0.015
0.016
0.017
0.018
0.018
0.017
0.017
0.016
0.016
0.016

Mercury (Hg) Silver (Ag)
kg/month
kg/month
0.0003
0.00003
0.0003
0.00002
0.0003
0.00003
0.0003
0.00002
0.0003
0.00003
0.0003
0.00003
0.0004
0.00003
0.0004
0.00003
0.0003
0.00003
0.0003
0.00003
0.0003
0.00002
0.0003
0.00003
0.0003
0.00003

SO4
kg/month
1,602
1,447
1,600
1,549
1,646
1,739
1,846
1,843
1,751
1,735
1,554
1,602
1,659

Table A-10. Sensitivity A1, Post-Closure (Minimum Streamflows) - Estimated WRP Loads
Month
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Mean

Cadmium (Cd)
kg/month
0.01
0.01
0.01
0.01
0.37
0.30
0.25
0.25
0.24
0.01
0.01
0.01
0.12

Copper (Cu)
kg/month
0.00
0.00
0.00
0.00
0.12
0.10
0.08
0.08
0.08
0.00
0.00
0.00
0.04

Lead (Pb)
kg/month
0.00
0.00
0.00
0.00
0.12
0.10
0.08
0.08
0.08
0.00
0.00
0.00
0.04

Selenium (Se)
kg/month
0.00
0.00
0.00
0.00
0.06
0.05
0.04
0.04
0.04
0.00
0.00
0.00
0.02

Zinc (Zn)
kg/month
0.5
0.4
0.5
0.4
27.8
22.5
18.7
18.7
18.1
0.5
0.4
0.5
9.1

Arsenic (As)
kg/month
0.00
0.00
0.00
0.00
0.01
0.01
0.01
0.01
0.01
0.00
0.00
0.00
0.00

Antimony (Sb)
kg/month
0.0
0.0
0.0
0.0
0.1
0.1
0.1
0.1
0.1
0.0
0.0
0.0
0.0

Iron (Fe)
kg/month
0.00
0.00
0.00
0.00
0.06
0.05
0.04
0.04
0.04
0.00
0.00
0.00
0.02

Mercury (Hg) Silver (Ag)
kg/month
kg/month
0.000
0.0000
0.000
0.0000
0.000
0.0000
0.000
0.0000
0.001
0.0000
0.001
0.0000
0.001
0.0000
0.001
0.0000
0.001
0.0000
0.000
0.0000
0.000
0.0000
0.000
0.0000
0.000
0.0000

SO4
kg/month
0.1
0.1
0.1
0.1
6.8
5.5
4.6
4.6
4.4
0.1
0.1
0.1
2.2

Table A-11. Sensitivity A1, Post-Closure (Minimum Streamflows) - Predicted Concentrations in Prairie Creek
Month

Cd

Cu

Pb

Se

Zn

As

Sb

Fe

Hg

Ag

SO4

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

mg/L

SRC criteria

0.172

2.53

1.13

2.16

22.65

0.56

0.605

229

0.034

0.103

119.3

CCME

0.017

4.0

7

1

30

5

20

300

0.026

0.1

100

Hatfield

0.38

4.0

7

2.16

35

5

20

300

0.034

0.103

200

Jan

0.30

0.6

0.4

1.48

25

0.3

1.4

5.1

0.020

0.020

91

Feb

0.78

0.8

0.5

2.05

59

0.5

3.8

5.0

0.021

0.019

88

Mar

0.96

0.8

0.6

2.27

72

0.6

4.7

5.0

0.022

0.019

87

Apr

0.51

0.7

0.4

1.73

40

0.4

2.4

5.1

0.021

0.019

90

May

0.07

0.6

0.3

1.19

8

0.1

0.2

5.2

0.020

0.020

92

Jun

0.07

0.6

0.3

1.19

8

0.1

0.2

5.2

0.020

0.020

92

Jul

0.07

0.6

0.3

1.19

8

0.1

0.2

5.2

0.020

0.020

92

Aug

0.07

0.6

0.3

1.20

8

0.1

0.2

5.2

0.020

0.020

92

Sep

0.08

0.6

0.3

1.20

9

0.1

0.2

5.2

0.020

0.020

92

Oct

0.07

0.6

0.3

1.21

8

0.1

0.3

5.2

0.020

0.020

92

Nov

0.09

0.6

0.3

1.24

10

0.2

0.4

5.2

0.020

0.020

92

Dec

0.19

0.6

0.3

1.35

17

0.2

0.8

5.2

0.020

0.020

91

Table A-12. Sensitivity A2, Post-Closure (Average Streamflows) - Predicted Groundwater Flows

Predicted Flows to Flooded Mine, L/s
Total Simulated
Inflow from

Backfilled Mine

Upstream1

(Contact Water)

Saturated Zone

Jan
Feb
Mar
Apr
May
Jun
Jul

2.0
2.0
1.9
1.5
6.3
15.5
19.0

0.02
0.02
0.02
0.01
0.06
0.16
0.19

Aug
Sep
Oct
Nov
Dec
Monthly Mean

18.8
16.7
11.5
2.3
2.0
8.3

0.19
0.17
0.12
0.02
0.02
0.08

Month

2

Backfilled Mine
(Non-Contact

Vertical

Water)4

Recharge

0.06
0.06
0.06
0.04
0.19
0.47
0.57

1.9
1.9
1.8
1.4
6.0
14.9
18.2

0.00
0.00
0.00
0.00
1.17
1.15
0.89

2.0
2.0
1.9
1.5
7.5
16.7
19.8

0.56
0.50
0.35
0.07
0.06
0.25

18.1
16.0
11.0
2.2
1.9
7.9

0.75
0.24
0.11
0.00
0.00
0.36

19.6
16.9
11.6
2.3
2.0
8.6

Variably

Notes
1 Assumed 100% increase in simulated flows from the groundwater model
2 Estimated as 1% of total simulated inflow from upstream
3 Estimated as 3% of total simulated inflow from upstream
4 Estimated by difference, i.e. 96% of simulated inflow from upstream
5 Simulated by the groundwater model
6 Assumed inflows plus simulated vertical recharge

3

Total Flows to
5

Flooded Mine

6

Table A-13. Sensitivity A2, Post-Closure (Average Streamflows) - Estimated Groundwater Concentrations
Month
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Mean

Cadmium (Cd)
ug/L
13.5
13.5
13.5
13.5
12.9
13.3
13.3
13.4
13.4
13.5
13.5
13.5
13.4

Copper (Cu)
ug/L
4.5
4.5
4.5
4.5
4.3
4.4
4.4
4.5
4.5
4.5
4.5
4.5
4.5

Lead (Pb)
ug/L
4.5
4.5
4.5
4.5
4.3
4.4
4.4
4.5
4.5
4.5
4.5
4.5
4.5

Selenium (Se)
ug/L
18.0
18.0
18.0
18.0
17.8
17.9
17.9
17.9
18.0
18.0
18.0
18.0
18.0

Zinc (Zn)
ug/L
975
975
975
975
953
965
969
970
973
974
975
975
971.1

Arsenic (As)
ug/L
7.1
7.1
7.1
7.1
7.0
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1

Antimony (Sb)
ug/L
71.0
71.0
71.0
71.0
70.3
70.7
70.8
70.8
70.9
71.0
71.0
71.0
70.9

Iron (Fe)
ug/L
2.3
2.3
2.3
2.3
2.2
2.2
2.2
2.2
2.2
2.2
2.3
2.3
2.2

Mercury (Hg) Silver (Ag)
ug/L
ug/L
0.05
0.00
0.05
0.00
0.05
0.00
0.05
0.00
0.04
0.00
0.04
0.00
0.04
0.00
0.04
0.00
0.04
0.00
0.04
0.00
0.05
0.00
0.05
0.00
0.04
0.00

Iron (Fe)
kg/month
0.048
0.044
0.048
0.047
0.049
0.052
0.055
0.055
0.053
0.052
0.047
0.048
0.050

Mercury (Hg) Silver (Ag)
kg/month
kg/month
0.0010
0.00008
0.0009
0.00007
0.0010
0.00008
0.0009
0.00007
0.0010
0.00008
0.0010
0.00008
0.0011
0.00009
0.0011
0.00009
0.0011
0.00008
0.0010
0.00008
0.0009
0.00007
0.0010
0.00008
0.0010
0.00008

SO4
mg/L
225
225
225
225
221
223
224
224
225
225
225
225
224

Table A-14. Sensitivity A2, Post-Closure (Average Streamflows) - Estimated Groundwater Loads
Month
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Mean

Cadmium (Cd)
kg/month
0.29
0.26
0.29
0.28
0.29
0.31
0.33
0.33
0.32
0.31
0.28
0.29
0.30

Copper (Cu)
kg/month
0.096
0.087
0.096
0.093
0.097
0.104
0.111
0.111
0.105
0.105
0.094
0.096
0.100

Lead (Pb)
kg/month
0.096
0.087
0.096
0.093
0.097
0.104
0.111
0.111
0.105
0.105
0.094
0.096
0.100

Selenium (Se)
kg/month
0.39
0.35
0.39
0.37
0.40
0.42
0.45
0.45
0.42
0.42
0.37
0.39
0.40

Zinc (Zn)
kg/month
20.9
18.9
20.9
20.2
21.4
22.7
24.1
24.1
22.9
22.7
20.3
20.9
21.7

Arsenic (As)
kg/month
0.15
0.14
0.15
0.15
0.16
0.17
0.18
0.18
0.17
0.17
0.15
0.15
0.16

Antimony (Sb)
kg/month
1.5
1.4
1.5
1.5
1.6
1.7
1.8
1.8
1.7
1.7
1.5
1.5
1.6

SO4
kg/month
4,821
4,355
4,816
4,661
4,970
5,243
5,570
5,561
5,285
5,234
4,677
4,821
5,001

Table A-15. Sensitivity A2, Post-Closure (Average Streamflows) - Estimated WRP Loads
Month
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Mean

Cadmium (Cd)
kg/month
0.01
0.01
0.01
0.01
0.74
0.60
0.50
0.50
0.48
0.01
0.01
0.01
0.263

Copper (Cu)
kg/month
0.00
0.00
0.00
0.00
0.25
0.20
0.17
0.17
0.16
0.00
0.00
0.00
0.088

Lead (Pb)
kg/month
0.00
0.00
0.00
0.00
0.25
0.20
0.17
0.17
0.16
0.00
0.00
0.00
0.088

Selenium (Se)
kg/month
0.00
0.00
0.00
0.00
0.12
0.10
0.08
0.08
0.08
0.00
0.00
0.00
0.044

Zinc (Zn)
kg/month
0.9
0.8
0.9
0.9
55.7
44.9
37.4
37.4
36.2
0.9
0.9
0.9
19.718

Arsenic (As)
kg/month
0.00
0.00
0.00
0.00
0.02
0.02
0.02
0.02
0.02
0.00
0.00
0.00
0.009

Antimony (Sb)
kg/month
0.0
0.0
0.0
0.0
0.2
0.2
0.2
0.2
0.2
0.0
0.0
0.0
0.088

Iron (Fe)
kg/month
0.00
0.00
0.00
0.00
0.12
0.10
0.08
0.08
0.08
0.00
0.00
0.00
0.044

Mercury (Hg) Silver (Ag)
kg/month
kg/month
0.000
0.0000
0.000
0.0000
0.000
0.0000
0.000
0.0000
0.002
0.0000
0.002
0.0000
0.002
0.0000
0.002
0.0000
0.002
0.0000
0.000
0.0000
0.000
0.0000
0.000
0.0000
0.001
0.000

SO4
kg/month
0.2
0.2
0.2
0.2
13.6
11.0
9.1
9.1
8.8
0.2
0.2
0.2
4.820

WRP Flows
L/s
0.015
0.015
0.015
0.015
0.924
0.770
0.620
0.620
0.620
0.015
0.015
0.015
0.305

Table A-16. Sensitivity A2, Post-Closure (Average Streamflows) - Predicted Concentrations in Prairie Creek
Cd

Cu

Pb

Se

Zn

As

Sb

Fe

Hg

Ag

SO4

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

mg/L

SRC criteria

0.172

2.53

1.13

2.16

22.65

0.56

0.605

229

0.034

0.103

119.3

CCME

0.017

4.0

7

1

30

5

20

300

0.026

0.1

100

Hatfield

0.38

4.0

7

2.16

35

5

20

300

0.034

0.103

200

Jan

0.22

0.6

0.3

1.39

19

0.2

1.0

5.1

0.020

0.020

91

Feb

0.28

0.6

0.4

1.46

23

0.2

1.3

5.1

0.020

0.020

91

Mar

0.34

0.6

0.4

1.53

27

0.3

1.6

5.1

0.021

0.020

90

Apr

0.16

0.6

0.3

1.32

15

0.2

0.7

5.2

0.020

0.020

91

May

0.08

0.6

0.3

1.20

9

0.1

0.2

5.2

0.020

0.020

92

Jun

0.07

0.6

0.3

1.19

8

0.1

0.2

5.2

0.020

0.020

92

Jul

0.07

0.6

0.3

1.20

8

0.1

0.2

5.2

0.020

0.020

92

Aug

0.08

0.6

0.3

1.20

9

0.1

0.2

5.2

0.020

0.020

92

Sep

0.09

0.6

0.3

1.21

10

0.1

0.2

5.2

0.020

0.020

92

Oct

0.09

0.6

0.3

1.23

9

0.1

0.3

5.2

0.020

0.020

92

Nov

0.12

0.6

0.3

1.27

12

0.2

0.5

5.2

0.020

0.020

92

Dec

0.16

0.6

0.3

1.32

15

0.2

0.7

5.2

0.020

0.020

91

Month

Table A-17. Sensitivity A2, Post-Closure (Minimum Streamflows) - Predicted Groundwater Flows

Predicted Flows to Flooded Mine, L/s
Total Simulated
Inflow from

Backfilled Mine

Upstream1

(Contact Water)

Saturated Zone

Jan
Feb
Mar
Apr
May
Jun
Jul

1.0
1.0
0.9
0.7
3.1
7.8
9.5

0.01
0.01
0.01
0.01
0.03
0.08
0.09

Aug
Sep
Oct
Nov
Dec
Monthly Average:

9.4
8.3
5.8
1.1
1.0
4.1

0.09
0.08
0.06
0.01
0.01
0.04

Month

2

Backfilled Mine
(Non-Contact

Vertical

Water)4

Recharge

0.03
0.03
0.03
0.02
0.09
0.23
0.28

1.0
1.0
0.9
0.7
3.0
7.5
9.1

0.00
0.00
0.00
0.00
0.59
0.58
0.44

1.0
1.0
0.9
0.7
3.7
8.3
9.9

0.28
0.25
0.17
0.03
0.03
0.12

9.0
8.0
5.5
1.1
1.0
4.0

0.37
0.12
0.06
0.00
0.00
0.18

9.8
8.5
5.8
1.1
1.0
4.3

Variably

Notes
1 Asumed 100% increase in estimated inflows for minimum streamflow conditions
2 Estimated as 1% of total simulated inflow from upstream
3 Estimated as 3% of total simulated inflow from upstream
4 Estimated by difference, i.e. 96% of simulated inflow from upstream
5 Simulated by the groundwater model
6 Assumed inflows plus simulated vertical recharge

3

Total Flows to
5

Flooded Mine

6

Table A-18. Sensitivity A2, Post-Closure (Minimum Streamflows) - Estimated Groundwater Concentrations
Month
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Mean

Cadmium (Cd)
ug/L
13.5
13.5
13.5
13.5
12.9
13.3
13.3
13.4
13.4
13.5
13.5
13.5
13.4

Copper (Cu)
ug/L
4.5
4.5
4.5
4.5
4.3
4.4
4.4
4.5
4.5
4.5
4.5
4.5
4.5

Lead (Pb)
ug/L
4.5
4.5
4.5
4.5
4.3
4.4
4.4
4.5
4.5
4.5
4.5
4.5
4.5

Selenium (Se)
ug/L
18.0
18.0
18.0
18.0
17.8
17.9
17.9
17.9
18.0
18.0
18.0
18.0
18.0

Zinc (Zn)
ug/L
975
975
975
975
953
965
969
970
973
974
975
975
971.1

Arsenic (As)
ug/L
7.1
7.1
7.1
7.1
7.0
7.1
7.1
7.1
7.1
7.1
7.1
7.1
7.1

Antimony (Sb)
ug/L
71.0
71.0
71.0
71.0
70.3
70.7
70.8
70.8
70.9
71.0
71.0
71.0
70.9

Iron (Fe)
ug/L
2.3
2.3
2.3
2.3
2.2
2.2
2.2
2.2
2.2
2.2
2.3
2.3
2.2

Mercury (Hg) Silver (Ag)
ug/L
ug/L
0.05
0.00
0.05
0.00
0.05
0.00
0.05
0.00
0.04
0.00
0.04
0.00
0.04
0.00
0.04
0.00
0.04
0.00
0.04
0.00
0.05
0.00
0.05
0.00
0.04
0.00

SO4
mg/L
225
225
225
225
221
223
224
224
225
225
225
225
224

Table A-19. Sensitivity A2, Post-Closure (Minimum Streamflows) - Estimated Groundwater Loads
Month
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Mean

Cadmium (Cd)
kg/month
0.14
0.13
0.14
0.14
0.15
0.16
0.17
0.17
0.16
0.16
0.14
0.14
0.15

Copper (Cu)
kg/month
0.048
0.044
0.048
0.047
0.049
0.052
0.055
0.055
0.053
0.052
0.047
0.048
0.050

Lead (Pb)
kg/month
0.048
0.044
0.048
0.047
0.049
0.052
0.055
0.055
0.053
0.052
0.047
0.048
0.050

Selenium (Se)
kg/month
0.19
0.17
0.19
0.19
0.20
0.21
0.22
0.22
0.21
0.21
0.19
0.19
0.20

Zinc (Zn)
kg/month
10.4
9.4
10.4
10.1
10.7
11.3
12.0
12.0
11.4
11.3
10.1
10.4
10.8

Arsenic (As)
kg/month
0.08
0.07
0.08
0.07
0.08
0.08
0.09
0.09
0.08
0.08
0.07
0.08
0.08

Antimony (Sb)
kg/month
0.8
0.7
0.8
0.7
0.8
0.8
0.9
0.9
0.8
0.8
0.7
0.8
0.8

Iron (Fe)
kg/month
0.024
0.022
0.024
0.023
0.024
0.026
0.028
0.028
0.026
0.026
0.023
0.024
0.025

Mercury (Hg) Silver (Ag)
kg/month
kg/month
0.0005
0.00004
0.0004
0.00003
0.0005
0.00004
0.0005
0.00004
0.0005
0.00004
0.0005
0.00004
0.0006
0.00004
0.0006
0.00004
0.0005
0.00004
0.0005
0.00004
0.0005
0.00004
0.0005
0.00004
0.0005
0.00004

SO4
kg/month
2,411
2,177
2,408
2,330
2,485
2,622
2,785
2,781
2,642
2,617
2,339
2,411
2,501

Table A-20. Sensitivity A2, Post-Closure (Minimum Streamflows) - Estimated WRP Loads
Month
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Mean

Cadmium (Cd)
kg/month
0.01
0.01
0.01
0.01
0.37
0.30
0.25
0.25
0.24
0.01
0.01
0.01
0.12

Copper (Cu)
kg/month
0.00
0.00
0.00
0.00
0.12
0.10
0.08
0.08
0.08
0.00
0.00
0.00
0.04

Lead (Pb)
kg/month
0.00
0.00
0.00
0.00
0.12
0.10
0.08
0.08
0.08
0.00
0.00
0.00
0.04

Selenium (Se)
kg/month
0.00
0.00
0.00
0.00
0.06
0.05
0.04
0.04
0.04
0.00
0.00
0.00
0.02

Zinc (Zn)
kg/month
0.5
0.4
0.5
0.4
27.8
22.5
18.7
18.7
18.1
0.5
0.4
0.5
9.1

Arsenic (As)
kg/month
0.00
0.00
0.00
0.00
0.01
0.01
0.01
0.01
0.01
0.00
0.00
0.00
0.00

Antimony (Sb)
kg/month
0.0
0.0
0.0
0.0
0.1
0.1
0.1
0.1
0.1
0.0
0.0
0.0
0.0

Iron (Fe)
kg/month
0.00
0.00
0.00
0.00
0.06
0.05
0.04
0.04
0.04
0.00
0.00
0.00
0.02

Mercury (Hg) Silver (Ag)
kg/month
kg/month
0.000
0.0000
0.000
0.0000
0.000
0.0000
0.000
0.0000
0.001
0.0000
0.001
0.0000
0.001
0.0000
0.001
0.0000
0.001
0.0000
0.000
0.0000
0.000
0.0000
0.000
0.0000
0.000
0.0000

SO4
kg/month
0.1
0.1
0.1
0.1
6.8
5.5
4.6
4.6
4.4
0.1
0.1
0.1
2.2

Table A-21. Sensitivity A2, Post-Closure (Minimum Streamflows) - Predicted Concentrations in Prairie Creek
Month

Cd

Cu

Pb

Se

Zn

As

Sb

Fe

Hg

Ag

SO4

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

mg/L

SRC criteria

0.172

2.53

1.13

2.16

22.65

0.56

0.605

229

0.034

0.103

119.3

CCME

0.017

4.0

7

1

30

5

20

300

0.026

0.1

100

Hatfield

0.38

4.0

7

2.16

35

5

20

300

0.034

0.103

200

Jan

0.42

0.7

0.4

1.63

33

0.3

2.0

5.1

0.021

0.020

90

Feb

1.10

0.9

0.6

2.46

83

0.7

5.5

5.0

0.022

0.019

86

Mar

1.35

0.9

0.7

2.76

101

0.8

6.8

4.9

0.022

0.018

84

Apr

0.71

0.8

0.5

1.99

55

0.5

3.5

5.0

0.021

0.019

88

May

0.07

0.6

0.3

1.19

8

0.1

0.2

5.2

0.020

0.020

92

Jun

0.07

0.6

0.3

1.20

8

0.1

0.2

5.2

0.020

0.020

92

Jul

0.07

0.6

0.3

1.20

8

0.1

0.2

5.2

0.020

0.020

92

Aug

0.08

0.6

0.3

1.20

9

0.1

0.2

5.2

0.020

0.020

92

Sep

0.09

0.6

0.3

1.21

9

0.1

0.2

5.2

0.020

0.020

92

Oct

0.09

0.6

0.3

1.23

9

0.1

0.3

5.2

0.020

0.020

92

Nov

0.11

0.6

0.3

1.26

11

0.2

0.5

5.2

0.020

0.020

92

Dec

0.26

0.6

0.4

1.44

22

0.2

1.2

5.1

0.020

0.020

91

Table A-22. Sensitivity A3, Post-Closure (Average Streamflows) - Predicted Groundwater Flows

Predicted Flows to Flooded Mine, L/s
Total Simulated
Inflow from

Backfilled Mine

Upstream1

(Contact Water)

Saturated Zone

Jan
Feb
Mar
Apr
May
Jun
Jul

1.0
1.0
0.9
0.7
3.1
7.8
9.5

0.05
0.05
0.05
0.04
0.16
0.39
0.47

Aug
Sep
Oct
Nov
Dec
Monthly Mean

9.4
8.3
5.8
1.1
1.0
4.1

0.47
0.42
0.29
0.06
0.05
0.21

Month

2

Notes
1 Simulated flows from the groundwater model
2 Assumed as 5% of total simulated inflow from upstream
3 Estimated as 3% of total simulated inflow from upstream
4 Estimated by difference, i.e. 92% of simulated inflow from upstream
5 Simulated by the groundwater model
6 Assumed inflows plus simulated vertical recharge

Backfilled Mine
(Non-Contact

Vertical

Water)4

Recharge

0.03
0.03
0.03
0.02
0.09
0.23
0.28

0.9
0.9
0.9
0.7
2.9
7.1
8.7

0.00
0.00
0.00
0.00
1.17
1.15
0.89

1.0
1.0
0.9
0.7
4.3
8.9
10.4

0.28
0.25
0.17
0.03
0.03
0.12

8.7
7.7
5.3
1.0
0.9
3.8

0.75
0.24
0.11
0.00
0.00
0.36

10.2
8.6
5.9
1.1
1.0
4.5

Variably
3

Total Flows to
5

Flooded Mine

6

Table A-23. Sensitivity A3, Post-Closure (Average Streamflows) - Estimated Groundwater Concentrations
Month
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Mean

Cadmium (Cd)
ug/L
25.1
25.1
25.1
25.1
21.0
23.2
23.8
24.0
24.7
24.8
25.1
25.1
24.3

Copper (Cu)
ug/L
8.4
8.4
8.4
8.4
7.0
7.7
7.9
8.0
8.2
8.3
8.4
8.4
8.1

Lead (Pb)
ug/L
8.4
8.4
8.4
8.4
7.0
7.7
7.9
8.0
8.2
8.3
8.4
8.4
8.1

Selenium (Se)
ug/L
19.3
19.3
19.3
19.3
18.6
19.0
19.1
19.1
19.3
19.3
19.3
19.3
19.2

Zinc (Zn)
ug/L
1,342
1,342
1,342
1,342
1,203
1,276
1,298
1,304
1,327
1,332
1,342
1,342
1,315.9

Arsenic (As)
ug/L
7.2
7.2
7.2
7.2
7.1
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2

Antimony (Sb)
ug/L
72.3
72.3
72.3
72.3
70.8
71.6
71.8
71.9
72.2
72.2
72.3
72.3
72.0

Iron (Fe)
ug/L
4.2
4.2
4.2
4.2
3.5
3.9
4.0
4.0
4.1
4.1
4.2
4.2
4.1

Mercury (Hg) Silver (Ag)
ug/L
ug/L
0.08
0.00
0.08
0.00
0.08
0.00
0.08
0.00
0.07
0.00
0.08
0.00
0.08
0.00
0.08
0.00
0.08
0.00
0.08
0.00
0.08
0.00
0.08
0.00
0.08
0.00

SO4
mg/L
277
277
277
277
256
267
270
271
275
276
277
277
273

Table A-24. Sensitivity A3, Post-Closure (Average Streamflows) - Estimated Groundwater Loads
Month
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Mean

Cadmium (Cd)
kg/month
0.28
0.25
0.28
0.27
0.25
0.28
0.31
0.31
0.30
0.30
0.27
0.28
0.28

Copper (Cu)
kg/month
0.093
0.084
0.093
0.090
0.083
0.095
0.103
0.103
0.100
0.100
0.091
0.093
0.094

Lead (Pb)
kg/month
0.093
0.084
0.093
0.090
0.083
0.095
0.103
0.103
0.100
0.100
0.091
0.093
0.094

Selenium (Se)
kg/month
0.22
0.19
0.22
0.21
0.22
0.23
0.25
0.25
0.24
0.23
0.21
0.22
0.22

Zinc (Zn)
kg/month
15.0
13.5
15.0
14.5
14.2
15.7
16.8
16.8
16.2
16.1
14.5
15.0
15.3

Arsenic (As)
kg/month
0.08
0.07
0.08
0.08
0.08
0.09
0.09
0.09
0.09
0.09
0.08
0.08
0.08

Antimony (Sb)
kg/month
0.8
0.7
0.8
0.8
0.8
0.9
0.9
0.9
0.9
0.9
0.8
0.8
0.8

Iron (Fe)
kg/month
0.047
0.042
0.047
0.045
0.041
0.047
0.051
0.052
0.050
0.050
0.045
0.047
0.047

Mercury (Hg) Silver (Ag)
kg/month
kg/month
0.0009
0.00004
0.0008
0.00004
0.0009
0.00004
0.0009
0.00004
0.0008
0.00004
0.0009
0.00005
0.0010
0.00005
0.0010
0.00005
0.0010
0.00005
0.0010
0.00005
0.0009
0.00004
0.0009
0.00004
0.0009
0.00004

SO4
kg/month
3,091
2,792
3,088
2,988
3,020
3,277
3,504
3,504
3,354
3,332
2,998
3,091
3,170

Table A-25. Sensitivity A3, Post-Closure (Average Streamflows) - Estimated WRP Loads
Month
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Mean

Cadmium (Cd)
kg/month
0.01
0.01
0.01
0.01
0.74
0.60
0.50
0.50
0.48
0.01
0.01
0.01
0.263

Copper (Cu)
kg/month
0.00
0.00
0.00
0.00
0.25
0.20
0.17
0.17
0.16
0.00
0.00
0.00
0.088

Lead (Pb)
kg/month
0.00
0.00
0.00
0.00
0.25
0.20
0.17
0.17
0.16
0.00
0.00
0.00
0.088

Selenium (Se)
kg/month
0.00
0.00
0.00
0.00
0.12
0.10
0.08
0.08
0.08
0.00
0.00
0.00
0.044

Zinc (Zn)
kg/month
0.9
0.8
0.9
0.9
55.7
44.9
37.4
37.4
36.2
0.9
0.9
0.9
19.718

Arsenic (As)
kg/month
0.00
0.00
0.00
0.00
0.02
0.02
0.02
0.02
0.02
0.00
0.00
0.00
0.009

Antimony (Sb)
kg/month
0.0
0.0
0.0
0.0
0.2
0.2
0.2
0.2
0.2
0.0
0.0
0.0
0.088

Iron (Fe)
kg/month
0.00
0.00
0.00
0.00
0.12
0.10
0.08
0.08
0.08
0.00
0.00
0.00
0.044

Mercury (Hg) Silver (Ag)
kg/month
kg/month
0.000
0.0000
0.000
0.0000
0.000
0.0000
0.000
0.0000
0.002
0.0000
0.002
0.0000
0.002
0.0000
0.002
0.0000
0.002
0.0000
0.000
0.0000
0.000
0.0000
0.000
0.0000
0.001
0.000

SO4
kg/month
0.2
0.2
0.2
0.2
13.6
11.0
9.1
9.1
8.8
0.2
0.2
0.2
4.820

Table A-26. Sensitivity A3, Post-Closure (Average Streamflows) - Predicted Concentrations in Prairie Creek
Cd

Cu

Pb

Se

Zn

As

Sb

Fe

Hg

Ag

SO4

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

mg/L

SRC criteria

0.172

2.53

1.13

2.16

22.65

0.56

0.605

229

0.034

0.103

119.3

CCME

0.017

4.0

7

1

30

5

20

300

0.026

0.1

100

Hatfield

0.38

4.0

7

2.16

35

5

20

300

0.034

0.103

200

Jan

0.21

0.6

0.3

1.30

15

0.2

0.6

5.2

0.020

0.020

92

Feb

0.27

0.6

0.4

1.34

19

0.2

0.8

5.2

0.021

0.020

91

Mar

0.33

0.7

0.4

1.38

22

0.2

0.9

5.2

0.021

0.020

91

Apr

0.16

0.6

0.3

1.26

12

0.2

0.4

5.2

0.020

0.020

92

May

0.08

0.6

0.3

1.19

9

0.1

0.2

5.2

0.020

0.020

92

Jun

0.07

0.6

0.3

1.19

8

0.1

0.2

5.2

0.020

0.020

92

Jul

0.07

0.6

0.3

1.19

8

0.1

0.2

5.2

0.020

0.020

92

Aug

0.08

0.6

0.3

1.20

9

0.1

0.2

5.2

0.020

0.020

92

Sep

0.09

0.6

0.3

1.20

9

0.1

0.2

5.2

0.020

0.020

92

Oct

0.08

0.6

0.3

1.21

8

0.1

0.2

5.2

0.020

0.020

92

Nov

0.12

0.6

0.3

1.23

10

0.1

0.3

5.2

0.020

0.020

92

Dec

0.16

0.6

0.3

1.26

13

0.2

0.4

5.2

0.020

0.020

92

Month

Table A-27. Sensitivity A3, Post-Closure (Minimum Streamflows) - Predicted Groundwater Flows

Predicted Flows to Flooded Mine, L/s
Total Simulated
Inflow from

Backfilled Mine

Upstream1

(Contact Water)

Saturated Zone

Jan
Feb
Mar
Apr
May
Jun
Jul

0.5
0.5
0.5
0.4
1.6
3.9
4.7

0.03
0.03
0.02
0.02
0.08
0.19
0.24

Aug
Sep
Oct
Nov
Dec
Monthly Average:

4.7
4.2
2.9
0.6
0.5
2.1

0.24
0.21
0.14
0.03
0.03
0.10

Month

2

Notes
1 Estimated inflows for minimum streamflow conditions
2 Assumed as 5% of total simulated inflow from upstream
3 Estimated as 3% of total simulated inflow from upstream
4 Estimated by difference, i.e. 92% of simulated inflow from upstream
5 Simulated by the groundwater model
6 Assumed inflows plus simulated vertical recharge

Backfilled Mine
(Non-Contact

Vertical

Water)4

Recharge

0.02
0.02
0.01
0.01
0.05
0.12
0.14

0.5
0.5
0.4
0.3
1.4
3.6
4.4

0.00
0.00
0.00
0.00
0.59
0.58
0.44

0.5
0.5
0.5
0.4
2.2
4.5
5.2

0.14
0.12
0.09
0.02
0.02
0.06

4.3
3.8
2.6
0.5
0.5
1.9

0.37
0.12
0.06
0.00
0.00
0.18

5.1
4.3
2.9
0.6
0.5
2.2

Variably
3

Total Flows to
5

Flooded Mine

6

Table A-28. Sensitivity A3, Post-Closure (Minimum Streamflows) - Estimated Groundwater Concentrations
Month
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Mean

Cadmium (Cd)
ug/L
25.1
25.1
25.1
25.1
21.0
23.2
23.8
24.0
24.7
24.8
25.1
25.1
24.3

Copper (Cu)
ug/L
8.4
8.4
8.4
8.4
7.0
7.7
7.9
8.0
8.2
8.3
8.4
8.4
8.1

Lead (Pb)
ug/L
8.4
8.4
8.4
8.4
7.0
7.7
7.9
8.0
8.2
8.3
8.4
8.4
8.1

Selenium (Se)
ug/L
19.3
19.3
19.3
19.3
18.6
19.0
19.1
19.1
19.3
19.3
19.3
19.3
19.2

Zinc (Zn)
ug/L
1,342
1,342
1,342
1,342
1,203
1,276
1,298
1,304
1,327
1,332
1,342
1,342
1,315.9

Arsenic (As)
ug/L
7.2
7.2
7.2
7.2
7.1
7.2
7.2
7.2
7.2
7.2
7.2
7.2
7.2

Antimony (Sb)
ug/L
72.3
72.3
72.3
72.3
70.8
71.6
71.8
71.9
72.2
72.2
72.3
72.3
72.0

Iron (Fe)
ug/L
4.2
4.2
4.2
4.2
3.5
3.9
4.0
4.0
4.1
4.1
4.2
4.2
4.1

Mercury (Hg) Silver (Ag)
ug/L
ug/L
0.08
0.00
0.08
0.00
0.08
0.00
0.08
0.00
0.07
0.00
0.08
0.00
0.08
0.00
0.08
0.00
0.08
0.00
0.08
0.00
0.08
0.00
0.08
0.00
0.08
0.00

SO4
mg/L
277
277
277
277
256
267
270
271
275
276
277
277
273

Iron (Fe)
kg/month
0.023
0.021
0.023
0.023
0.021
0.024
0.026
0.026
0.025
0.025
0.023
0.023
0.024

Mercury (Hg) Silver (Ag)
kg/month
kg/month
0.0005
0.00002
0.0004
0.00002
0.0005
0.00002
0.0005
0.00002
0.0004
0.00002
0.0005
0.00002
0.0005
0.00002
0.0005
0.00002
0.0005
0.00002
0.0005
0.00002
0.0005
0.00002
0.0005
0.00002
0.0005
0.00002

SO4
kg/month
1,546
1,396
1,544
1,494
1,510
1,638
1,752
1,752
1,677
1,666
1,499
1,546
1,585

Table A-29. Sensitivity A3, Post-Closure (Minimum Streamflows) - Estimated Groundwater Loads
Month
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Mean

Cadmium (Cd)
kg/month
0.14
0.13
0.14
0.14
0.12
0.14
0.15
0.15
0.15
0.15
0.14
0.14
0.14

Copper (Cu)
kg/month
0.047
0.042
0.047
0.045
0.041
0.047
0.051
0.052
0.050
0.050
0.045
0.047
0.047

Lead (Pb)
kg/month
0.047
0.042
0.047
0.045
0.041
0.047
0.051
0.052
0.050
0.050
0.045
0.047
0.047

Selenium (Se)
kg/month
0.11
0.10
0.11
0.10
0.11
0.12
0.12
0.12
0.12
0.12
0.10
0.11
0.11

Zinc (Zn)
kg/month
7.5
6.8
7.5
7.2
7.1
7.8
8.4
8.4
8.1
8.1
7.3
7.5
7.6

Arsenic (As)
kg/month
0.04
0.04
0.04
0.04
0.04
0.04
0.05
0.05
0.04
0.04
0.04
0.04
0.04

Antimony (Sb)
kg/month
0.4
0.4
0.4
0.4
0.4
0.4
0.5
0.5
0.4
0.4
0.4
0.4
0.4

Table A-30. Sensitivity A3, Post-Closure (Minimum Streamflows) - Estimated WRP Loads
Month
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Mean

Cadmium (Cd)
kg/month
0.01
0.01
0.01
0.01
0.37
0.30
0.25
0.25
0.24
0.01
0.01
0.01
0.12

Copper (Cu)
kg/month
0.00
0.00
0.00
0.00
0.12
0.10
0.08
0.08
0.08
0.00
0.00
0.00
0.04

Lead (Pb)
kg/month
0.00
0.00
0.00
0.00
0.12
0.10
0.08
0.08
0.08
0.00
0.00
0.00
0.04

Selenium (Se)
kg/month
0.00
0.00
0.00
0.00
0.06
0.05
0.04
0.04
0.04
0.00
0.00
0.00
0.02

Zinc (Zn)
kg/month
0.5
0.4
0.5
0.4
27.8
22.5
18.7
18.7
18.1
0.5
0.4
0.5
9.1

Arsenic (As)
kg/month
0.00
0.00
0.00
0.00
0.01
0.01
0.01
0.01
0.01
0.00
0.00
0.00
0.00

Antimony (Sb)
kg/month
0.0
0.0
0.0
0.0
0.1
0.1
0.1
0.1
0.1
0.0
0.0
0.0
0.0

Iron (Fe)
kg/month
0.00
0.00
0.00
0.00
0.06
0.05
0.04
0.04
0.04
0.00
0.00
0.00
0.02

Mercury (Hg) Silver (Ag)
kg/month
kg/month
0.000
0.0000
0.000
0.0000
0.000
0.0000
0.000
0.0000
0.001
0.0000
0.001
0.0000
0.001
0.0000
0.001
0.0000
0.001
0.0000
0.000
0.0000
0.000
0.0000
0.000
0.0000
0.000
0.0000

SO4
kg/month
0.1
0.1
0.1
0.1
6.8
5.5
4.6
4.6
4.4
0.1
0.1
0.1
2.2

Table A-31. Sensitivity A3, Post-Closure (Minimum Streamflows) - Predicted Concentrations in Prairie Creek
Month

Cd

Cu

Pb

Se

Zn

As

Sb

Fe

Hg

Ag

SO4

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

mg/L

SRC criteria

0.172

2.53

1.13

2.16

22.65

0.56

0.605

229

0.034

0.103

119.3

CCME

0.017

4.0

7

1

30

5

20

300

0.026

0.1

100

Hatfield

0.38

4.0

7

2.16

35

5

20

300

0.034

0.103

200

Jan

0.40

0.7

0.4

1.44

26

0.2

1.1

5.2

0.021

0.020

91

Feb

1.08

0.9

0.6

1.92

63

0.4

3.1

5.1

0.023

0.019

89

Mar

1.34

1.0

0.7

2.11

77

0.5

3.8

5.1

0.023

0.019

88

Apr

0.70

0.8

0.5

1.65

42

0.3

2.0

5.2

0.022

0.020

90

May

0.07

0.6

0.3

1.19

8

0.1

0.2

5.2

0.020

0.020

92

Jun

0.07

0.6

0.3

1.19

8

0.1

0.2

5.2

0.020

0.020

92

Jul

0.07

0.6

0.3

1.19

8

0.1

0.2

5.2

0.020

0.020

92

Aug

0.08

0.6

0.3

1.19

8

0.1

0.2

5.2

0.020

0.020

92

Sep

0.09

0.6

0.3

1.20

9

0.1

0.2

5.2

0.020

0.020

92

Oct

0.08

0.6

0.3

1.21

8

0.1

0.2

5.2

0.020

0.020

92

Nov

0.11

0.6

0.3

1.23

10

0.1

0.3

5.2

0.020

0.020

92

Dec

0.25

0.6

0.4

1.33

18

0.2

0.7

5.2

0.021

0.020

91
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ENGAGEMENT TRIGGERS – ALL INDIGENOUS GROUPS
ENGAGEMENT TRIGGER

PRIMARY PURPOSE

PRIMARY METHODS

PRIMARY
PARTICIPANTS

Engagement – On-Going
Regular Meetings between CZN
Leadership and Community leadership
and members

• Input into current activities at • Meetings between CZN

Amendment to Environmental
Management Plans and Programs:

• Community input into
proposed changes to
established Plans and
Programs
• Technical staff and
consultants from Indigenous
Governments

Leadership and Community
Prairie Creek and high level
Leadership
discussion on benefits,
• Community meetings
employment, contracts,
agreements, and project next
steps
Engagement Primarily Related to Water Board Processes, Licenses or Permits

•
•
•
•
•
•
•
•

Aquatic Effects Monitoring
Program Design Plan &
Response Framework
Water Management Plan
Waste Rock and Ore Storage
Management Plan
Spill Contingency Plan
Waste Management Plan
Surveillance Network Program
Interim Closure and Reclamation
Plan
Pioneer and All Season Road
Management Plans

• Community Meetings (as requested
and reasonable)
• Water Board review process,
including:
• Technical meetings
• Written comments/responses

• Community Leadership
• Community members

• Community Leadership
• Community Members
• Community technical
staff
• Wildlife, Lands and
Environment Committee
• Implementation
Committees

ENGAGEMENT TRIGGER
Application for Amendment or Renewal
of Water License
(as required)

PRIMARY PURPOSE

• Pre-application
engagement to record
and respond to initial
questions and to
gather community
input
• Water Board review
process to gain
community input

PRIMARY METHODS
• Pre-application and on-going
engagement, may include:
• Meetings with Community
leadership
• Community meetings
• Workshops
• Technical meetings
• Written comments/responses
• Site visit/meeting
• Additional Community Meetings
(as requested)
• Water Board review process,
including:
• Technical meetings
• Written comments/responses
• Public Hearing

PRIMARY
PARTICIPANTS
• Community members
• Community technical
staff
• Community Leadership

ENGAGEMENT TRIGGER
Application for New Land Use Permit or
Water License
(as required)

PRIMARY PURPOSE

• Pre-application
engagement to record
and respond to initial
questions
• Water Board/Review
Board review process to
gain community input
• On-going CZN
engagement to gain
community input

PRIMARY METHODS

• Pre-application and on-going
engagement, may include:
• Plain Language Reports
• Aboriginal Language
Reports
• Meetings with Community
• Leadership
• Community meetings
• Workshops
• Technical meetings
• Written
comments/responses
• Site visit/meeting
• Additional Community
Meetings (as requested)
• Water Board review process,
including:
• Technical meetings
• Written comments/responses
• Public Hearing

•
•
•
•

PRIMARY
PARTICIPANTS
Community Leadership
Community members
Community technical
staff
Other local land users

Engagement Primarily Related to Specific Requests or Needs
Community requests for engagement

• Respond to community
requests for engagement

• As appropriate to request

• As appropriate to
request

Community request to adhere to
community developed Engagement
Plans

• Adhere to community
developed Engagement
Plans as requested

• As appropriate to request

• As appropriate to
request

Project specific needs for engagement

• As appropriate to topic at hand
• Gain community input on
resolution of specific
environmental management
projects

• As appropriate to topic
at hand
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Flow Trends and Climate Change Predictions
Prairie Creek Mine, NT

1.0

INTRODUCTION

The following is provided to address trends in recorded high and low streamflows and potential climate change
effects on high flows at the Prairie Creek Mine.
The following topics are addressed:


Use of regional streamflow analysis



Trend analysis of regional annual maximum daily flows (updated from 2010) and annual low flows



Climate change model predictions for future annual maximum short duration precipitation

Figure 1 provides a Google Earth view of the project vicinity to provide visual context of the project setting. The
extents are set to include the nearest two Environment Canada climate stations in the project vicinity for which
historical precipitation data and Intensity-Frequency-Duration (IDF) are available. It also shows the basins for Water
Survey of Canada (WSC) streamflow stations used in the regional analysis which fall within the climate station
extents.

Tetra Tech Canada Inc.

14940 - 123 Avenue
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Tel 780.451.2121 Fax 780.454.5688
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Figure 1: Climate Stations and Regional Watersheds
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2.0

REGIONAL STREAMFLOW ANALYSIS

Design flow area-discharge equations were determined from frequency analysis results for four regional Water of
Survey (WSC) stations with more than 10 years of data. The three smallest watersheds are shown on Figure 1. A
fragment of the watershed boundary for the fourth and largest watershed, the Liard River at Fort Liard
(WSC 10ED001), is shown but not labelled. All regional WSC stations have watersheds that originate in well-drained
mountainous terrain. The Prairie Creek station is of particular importance because it is located at the mine site and
has the smallest watershed (495 km2) of the regional stations.
Previously-developed regional analysis equations are listed below for reference. Discharges (Q) are in m3/s with
the Q subscript indicating return period in years; areas are drainage basins in km2.
Q2 = 0.2114 x (Area) 0.9112
Q10 = 0.6033 x (Area) 0.8391
Q100 = 1.7883 x (Area) 0.7523
The regional analysis area-discharge equations are expected to provide design discharges estimates that are
reasonably accurate for the watersheds with well-drained mountain terrain.

3.0

TREND ANALYSIS OF ANNUAL MAX AND MIN DAILY FLOWS

A trend analysis of maximum annual daily discharges for the WSC regional stations was included in a letter report
dated October 25, 2010 for Canadian Zinc, using WSC data then available through 2009. The trend analysis was
prepared as a time series plot of normalized annual daily flows, computed by dividing each maximum daily flow
value by the average of the maximum values for 1975 to 1990. The normalization period corresponds to the period
of record for the Prairie Creek gauge, and the same period was used for normalized of the other stations.
Figure 2 presents an updated version of the trend analysis figure including the additional nine years of data now
available through 2008. The additional WSC annual maximum data for Prairie Creek since 1990 is limited to only
two uneventful (low flow) years: 2013 and 2015. Peak flow estimates are not available for high flow events on Prairie
Creek which occurred in 2006 and 2007. Figure 3 shows the 10-year means of the normalized annual maximum
day data on Figure 2.
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Figure 2: Normalized Maximum Annual Daily Flows

Figure 3: 10-Year Means of Normalized Maximum Annual Daily Flows
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There are no obvious trends in the normalized maximum daily flow data for the South Nahanni or Liard River
regional stations, and the Prairie Creek record is too short to assess. A possible trend is visible for the Flat River
station over the last 30 years, but this is not conclusive because the final 10-year mean (ending in 2006) is lower
than the starting 10-year mean (for the period ending in 1980). The Flat River gauge continues to be operated by
WSC, but a maximum daily flow value is not available for 2017 due to missing data in May 2017 when the peak
sometimes occurs, and data for subsequent years are not yet published.
Figure 4 shows the annual minimum daily flows for the same regional stations, normalized by converting to an
equivalent depth of runoff over the respective basin areas. The regional record of low flows is shorter than for high
flows because winter flow data were not collected at these gauges prior to 1960. Because the shorter record yields
a less crowded plot, Figure 4 also includes the 10-year mean minimum daily runoff depths for each station.

Figure 4: Minimum Annual Daily Runoff Depths including 10-year Means
There appears to be a rising trend in the minimum runoff depths for the three smaller basins: Prairie Creek, Flat
River, and South Nahanni River. The Liard River does not show any obvious long-term trend, either rising or falling.
Figure 5 shows Prairie Creek annual mean flows for two winter periods: (1) November to April typically with ice
cover conditions and (2) January to March when the lowest flows occur. The magnitude and variability in stream
flows is important to mine water management and any trends in low flow conditions are of particular interest.
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Figure 5: Prairie Creek Mean Winter Flows
The mean winter flows appear to have a generally rising trend over the past 30 years, consistent with the trends in
the annual minimum flows. None of the low flow data, for Prairie Creek or the other regional stations, show any
evidence of a long-term trend of declining annual minimum or mean winter flows over time.

4.0

CLIMATE CHANGE MODEL PRECIPITATION PREDICTIONS

Climate change model predictions for future precipitation trends were assessed using three online climate change
data analysis tools introduced below.


University of Victoria Pacific Climate Impacts Consortium (PCIC) Climate Explorer which allows individual
selection of results from a dozen bias-corrected Global Circulation Models (GCMs), three greenhouse-gas
scenarios and many variables including but not limited to up-to-50-year annual maximum one day precipitation.
Explorer outputs are for pre-defined 30-year periods: historic 1961-1990, 1971-2000 and 1981-2010, and future
2010-2039, 2040-2069, and 2070-2099.



University of Winnipeg Prairie Climate Centre Climate Atlas of Canada which provides individual and ensemble
results from GCMs mostly obtained from the PCIC, two (RCP 4.5 and 8.5) greenhouse gas scenarios, and
many variables which however do not include return period amounts (such as 50-year or 100-year precipitation).
Atlas outputs are for three pre-defined 30-year periods, 1976-2005. 2021-2050 and 2051-2080.



Western University (formerly University of Western Ontario) Department of Civil and Environmental
Engineering and Institute for Catastrophic Loss Reduction IDF Climate Change (IDF_CC) Tool Version 4.5. The
IDF_CC tool provides individual and ensemble IDF results from a choice of either raw or PCIC bias-corrected
GCMs for user-specified periods within an available range from 2006 to 2100. The tool also provides IDF data
for historical conditions, based on historic recorded data at Environment Canada climate stations, and
interpolated to estimate historic IDF characteristics for ungauged locations. IDF_CC outputs include
computed and fitted equation results for durations of 5 minutes through 1440 minutes (24-hour) for return
periods of 2 through 100 years.
6
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The climate model outputs most applicable to the question of peak flows are the IDF results from the Western
University IDF_CC tool. The tool was run to extract IDF results for the two bounding EC climate stations at
Fort Simpson and Tungsten, and ungauged locations at the ASR endpoints and approximate midpoint.
Table 1 summarizes the IDF_CC 24-hour rainfall amounts for 2-year and 100-year return periods for the historical
conditions and three RCP scenarios using an ensemble of PCIC bias-corrected GCMs for a 30-year simulation
period from 2021 to 2050 which covers the ASR’s planned operational life.

Table 1: Max 24-hour Historical and Simulated 2021-2050 Rain, for 2 and 100-year Return Periods
2-year return period
RCP 2.6; 2-year
RCP 4.5; 2-year
RCP 8.5; 2-year
Historical; 2-year

Fort Simpson
Climate Station
mm
38.20
37.71
39.05
34.24

100-year return period
RCP 2.6; 100-year
RCP 4.5; 100-year
RCP 8.5; 100-year
Historical; 100-year

mm
81.70
89.22
91.78
82.10

2-year return period
RCP 2.6; 2-year
RCP 4.5; 2-year
RCP 8.5; 2-year
Historical; 2-year

%
11.6%
10.1%
14.0%
-

100-year return period
RCP 2.6; 100-year
RCP 4.5; 100-year
RCP 8.5; 100-year
Historical; 100-year

%
-0.5%
8.7%
11.8%
-

Scenario/Location

mm
40.13
39.21
41.11
36.38

Prairie Creek
Mine
mm
33.73
33.00
35.28
30.94

Tungsten
Climate Station
mm
27.28
27.57
28.65
25.83

mm
99.00
100.47
94.83
84.3

mm
71.01
78.42
68.02
61.83

mm
51.00
53.03
50.71
43.67

Change from Historical
%
%
3.5%
10.3%
8.5%
7.8%
12.6%
13.0%
-

%
9.0%
6.7%
14.0%
-

%
5.6%
6.7%
10.9%
-

%
14.8%
26.8%
10.0%
-

%
16.8%
21.4%
16.1%
-

ASR at Hwy 7

ASR Midpoint

mm
36.52
38.30
39.72
35.29
mm
104.94
105.49
103.56
87.11

%
20.5%
21.1%
18.9%
-

%
17.4%
19.2%
12.5%
-

There are several factors to consider when interpreting these results.
First, the historical values are based on actual recorded data whereas the climate change scenarios are based on
downscaled GCM simulation results. This does not provide a valid comparison. It would be better if the historic
period values used as the basis for comparison were also computed by the GCMs but simulation results for the
historic calibration period are not available from the IDF_CC tool. It is unexpected (and a cautionary flag) that a
majority of results (six of ten total) from the low carbon RCP 2.6 scenario for the near-future 2021-2050 period are
showing 24-hour rain amounts that are more than 10% greater than historical, and that the higher carbon scenarios
have minor or even negative incremental impacts.
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Second, the historical data for the region relies in part on only 10 years of recorded data from the Tungsten Climate
station. Frequency quantiles computed from such a short period of record have relatively wide confidence bands
(which equate to low accuracy) especially for the 100-year return period. The precipitation frequency quantiles for
the Fort Simpson Climate Station with 42 years of recorded data are more reliable.
Third, the basis for interpolation of historic precipitation between the Fort Simpson and Tungsten climate stations
was made without the benefit of recorded data and the predicted variability between these stations is therefore
speculative. The recorded data for the two climate stations reveal a complex relationship. Maximum annual 24 hour
amounts shown in Table 1 are considerably higher at Fort Simpson than at Tungsten. In contrast, the annual total
precipitation has the opposite pattern with annual amounts being considerably higher at Tungsten than at
Fort Simpson.
Finally, the 100-year results from Table 1 for locations proximal to the Mine consistently show 24-hour precipitation
amounts for the low carbon RCP 2.6 scenario that are higher than for the high carbon 8.5 scenario. If the impacts
under the RCP 2.6 scenario are too high because of mis-matched data types and short periods of historical data
discussed above, the climate change incremental impacts on 24-hour precipitation amounts become very small.
Considering the above, the IDF_CC predictions for climate change impacts on maximum daily precipitation at the
Mine should be interpreted with caution and may be too high.

5.0

IMPLICATIONS OF A 10% INCREASE IN 100-YEAR DISCHARGES

The implications of uncertainty in design flows were assessed assuming that 100-year design discharges are
increased by 10%, not specifically linked to climate change. Implications were assessed in terms of the revised
probability of occurrence.
The 100-year flow for Prairie Creek at Cadillac Mine is presently estimated to be 190 m3/s. If the frequency curve
was shifted to have a 100-year flow 10% higher, of 209 m3/s, the present estimate would have an altered
return period of about 1 in 60 years. The likelihood of at least a 190 m3/s flow occurring in any given year would
increase from a 1% (1 in 100) probability to a 1.7% (1 in 60) probability. The likelihood of a 1.7% probability event
occurring over the Mine’s 20 year service life is less than the likelihood of the 1% probability event occurring over
50- to 100-year design life for permanent public roads. In this context, a 10% flow adjustment is meeting a higher
design standard, assessed by the accumulated risk over the project life, than typically required for public roads.

6.0

SUMMARY

The regional analysis method used to estimate design flows relies greatly on recorded flows for Prairie Creek at
Cadillac Mine, which has the smallest basin size. The regional equations are expected to provide design discharge
estimates that are reasonably accurate for well-drained mountain terrain.
A trend analysis of annual maximum daily flows previously prepared in 2010 was updated to include current data.
Two of the three regional stations do not show any apparent long-term trends. The third station, Flat River near the
Mouth shows an apparent rising trend over the last 30 years but is inconclusive because the most recent data
suggests a falling trend and the final data point (for 10 years ending in 2006) is below the first two data
points (10 year periods ending in 1981 and 1982).
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None of the recorded low flow data, for Prairie Creek or the other regional stations, show any evidence of a long-term
trend of declining annual minimum or mean winter flows over time. Most stations exhibit a rising trend for low flows
over the past 30 years.
The Environment Canada climate stations closest to the Mine are at Tungsten, located in mountainous terrain about
200 km west of the Prairie Creek Mine, and at Fort Simpson, located in flat terrain about 200 km east of the Prairie
Creek Mine. Periods of precipitation record vary from 10 years for Tungsten to 42 years at Fort Simpson. The
recorded data for the two climate stations reveal a complex relationship. Maximum annual 24 hour amounts are
considerably higher at Fort Simpson than at Tungsten. In contrast, the annual total precipitation has the opposite
pattern with annual amounts being considerably higher at Tungsten. The short period of record for Tungsten will
result in computed precipitation frequency quantiles with relatively low accuracy, especially for estimates of low
probability events such as the 100-year 24-hour rainfall depth.
Estimates of future precipitation frequency quantiles at the Mine, based on ensemble results from climate change
GCM simulations for the 2021-2050 period, for multiple greenhouse gas scenarios, were obtained from the Western
University’s IDF_CC tool. For a 24-hour duration, the tool predicts future 100-year precipitation amounts that are
up to 20.5% greater than historic conditions for a low-carbon RCP 2.6 scenario, and then decrease to 18.9% greater
than historic for a high-carbon RCP 8.5 scenario. These changes relative to historic conditions are subject to
considerable error because the historic baseline amounts reported by the tool are based on recorded precipitation,
not GCM simulations. It is possible that the 20.5% increase for a future low-carbon scenario is due largely to the
combination of imperfect GCM calibration to historic conditions plus low-accuracy estimates of 100-year frequency
amounts from a 10-year historic data set for the Tungsten climate station. When it is considered that the incremental
impacts to higher-carbon scenarios (which compare GCM results to GCM results) are minor to negative, the
IDF_CC predicted climate change impacts on maximum daily precipitation relative to historic conditions should be
interpreted with caution and may be too high.
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7.0

LIMITATIONS OF REPORT

This report and its contents are intended for the sole use of NorZinc Ltd. and their agents. Tetra Tech Canada Inc.
(Tetra Tech) does not accept any responsibility for the accuracy of any of the data, the analysis, or the
recommendations contained or referenced in the report when the report is used or relied upon by any Party other
than NorZinc Ltd., or for any Project other than the proposed development at the subject site. Any such unauthorized
use of this report is at the sole risk of the user. Use of this document is subject to the Limitations on the Use of this
Document attached in Appendix A or Contractual Terms and Conditions executed by both parties.
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LIMITATIONS ON USE OF THIS DOCUMENT
HYDROTECHNICAL
1.1 USE OF DOCUMENT AND OWNERSHIP

1.3 STANDARD OF CARE

This document pertains to a specific site, a specific development, and
a specific scope of work. The document may include plans, drawings,
profiles and other supporting documents that collectively constitute the
document (the “Professional Document”).

Services performed by TETRA TECH for the Professional Document
have been conducted in accordance with the Contract, in a manner
consistent with the level of skill ordinarily exercised by members of the
profession currently practicing under similar conditions in the
jurisdiction in which the services are provided. Professional judgment
has been applied in developing the conclusions and/or
recommendations provided in this Professional Document. No warranty
or guarantee, express or implied, is made concerning the test results,
comments, recommendations, or any other portion of the Professional
Document.

The Professional Document is intended for the sole use of TETRA
TECH’s Client (the “Client”) as specifically identified in the TETRA
TECH Services Agreement or other Contractual Agreement entered
into with the Client (either of which is termed the “Contract” herein).
TETRA TECH does not accept any responsibility for the accuracy of
any of the data, analyses, recommendations or other contents of the
Professional Document when it is used or relied upon by any party
other than the Client, unless authorized in writing by TETRA TECH.

If any error or omission is detected by the Client or an Authorized Party,
the error or omission must be immediately brought to the attention of
TETRA TECH.

Any unauthorized use of the Professional Document is at the sole risk
of the user. TETRA TECH accepts no responsibility whatsoever for any
loss or damage where such loss or damage is alleged to be or, is in
fact, caused by the unauthorized use of the Professional Document.

1.4 DISCLOSURE OF INFORMATION BY CLIENT
The Client acknowledges that it has fully cooperated with TETRA TECH
with respect to the provision of all available information on the past,
present, and proposed conditions on the site, including historical
information respecting the use of the site. The Client further
acknowledges that in order for TETRA TECH to properly provide the
services contracted for in the Contract, TETRA TECH has relied upon
the Client with respect to both the full disclosure and accuracy of any
such information.

Where TETRA TECH has expressly authorized the use of the
Professional Document by a third party (an “Authorized Party”),
consideration for such authorization is the Authorized Party’s
acceptance of these Limitations on Use of this Document as well as
any limitations on liability contained in the Contract with the Client (all
of which is collectively termed the “Limitations on Liability”). The
Authorized Party should carefully review both these Limitations on Use
of this Document and the Contract prior to making any use of the
Professional Document. Any use made of the Professional Document
by an Authorized Party constitutes the Authorized Party’s express
acceptance of, and agreement to, the Limitations on Liability.

1.5 INFORMATION PROVIDED TO TETRA TECH BY OTHERS
During the performance of the work and the preparation of this
Professional Document, TETRA TECH may have relied on information
provided by third parties other than the Client.

The Professional Document and any other form or type of data or
documents generated by TETRA TECH during the performance of the
work are TETRA TECH’s professional work product and shall remain
the copyright property of TETRA TECH.

While TETRA TECH endeavours to verify the accuracy of such
information, TETRA TECH accepts no responsibility for the accuracy
or the reliability of such information even where inaccurate or unreliable
information impacts any recommendations, design or other
deliverables and causes the Client or an Authorized Party loss or
damage.

The Professional Document is subject to copyright and shall not be
reproduced either wholly or in part without the prior, written permission
of TETRA TECH. Additional copies of the Document, if required, may
be obtained upon request.

1.6 GENERAL LIMITATIONS OF DOCUMENT

1.2 ALTERNATIVE DOCUMENT FORMAT

This Professional Document is based solely on the conditions
presented and the data available to TETRA TECH at the time the data
were collected in the field or gathered from available databases.

Where TETRA TECH submits electronic file and/or hard copy versions
of the Professional Document or any drawings or other project-related
documents and deliverables (collectively termed TETRA TECH’s
“Instruments of Professional Service”), only the signed and/or sealed
versions shall be considered final. The original signed and/or sealed
electronic file and/or hard copy version archived by TETRA TECH shall
be deemed to be the original. TETRA TECH will archive a protected
digital copy of the original signed and/or sealed version for a period of
10 years.

The Client, and any Authorized Party, acknowledges that the
Professional Document is based on limited data and that the
conclusions, opinions, and recommendations contained in the
Professional Document are the result of the application of professional
judgment to such limited data.
The Professional Document is not applicable to any other sites, nor
should it be relied upon for types of development other than those to
which it refers. Any variation from the site conditions present, or
variation in assumed conditions which might form the basis of design
or recommendations as outlined in this report, at or on the development
proposed as of the date of the Professional Document requires a
supplementary exploration, investigation, and assessment.

Both electronic file and/or hard copy versions of TETRA TECH’s
Instruments of Professional Service shall not, under any
circumstances, be altered by any party except TETRA TECH. TETRA
TECH’s Instruments of Professional Service will be used only and
exactly as submitted by TETRA TECH.

TETRA TECH is neither qualified to, nor is it making, any
recommendations with respect to the purchase, sale, investment or
development of the property, the decisions on which are the sole
responsibility of the Client.

Electronic files submitted by TETRA TECH have been prepared and
submitted using specific software and hardware systems. TETRA
TECH makes no representation about the compatibility of these files
with the Client’s current or future software and hardware systems.
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1.7 ENVIRONMENTAL AND REGULATORY ISSUES

1.8 LEVEL OF RISK

Unless expressly agreed to in the Services Agreement, TETRA TECH
was not retained to explore, address or consider, and has not explored,
addressed or considered any environmental or regulatory issues
associated with the project.

It is incumbent upon the Client and any Authorized Party, to be
knowledgeable of the level of risk that has been incorporated into the
project design, in consideration of the level of the hydrotechnical
information that was reasonably acquired to facilitate completion of the
design.

2

16
March
2020

Final Report
Prairie Creek
Testing Program

UNITED GEO TEST INC. AND MCGILL UNIVERSITY

|P a g e

Table of Contents
1.

Introduction ................................................................................................................. 1

2.

Disclaimer..................................................................................................................... 1

3.

Tailing types ................................................................................................................. 1

4.

Binder ........................................................................................................................... 1

5.

Sample preparation...................................................................................................... 2

6.

Results .......................................................................................................................... 5

6.1.

Tailings Physical Properties .......................................................................................... 5

6.2.

Tailings Particle Size ..................................................................................................... 5

6.3.

Tailings Mineralogy ...................................................................................................... 7

6.4.

Rheological Characterisation ....................................................................................... 9

6.5.

pH Measurements...................................................................................................... 12

6.6.

UCS Results................................................................................................................. 13

Appendix 1: Photos of the Prairie Creek samples ..................................................................... 15
Appendix 2: Prairie Creek tailings XRD analysis result .............................................................. 16
Appendix 3: Boger Slump vs Yield stress ................................................................................... 18

i| P a g e

Tables of Figures
Figure 1: The particle size distribution graph of the Prairie Creek tailings ................................. 6
Figure 2: Shear yield stress vs. solids concentration of the Prairie Creek tailings .................... 10
Figure 3: Boger Slump vs solid concentration ........................................................................... 12
Figure 4: pH vs binder concentration ........................................................................................ 13

Table of Tables
Table 1: Binder mixtures characteristics and mixing design of Prairie Creek samples prepared
for UCS tests ................................................................................................................................ 4
Table 2: The physical properties of the Prairie Creek tailings ..................................................... 5
Table 3: Coefficients of uniformity and curvature of the Prairie Creek tailings. ......................... 7
Table 4: Percentage of Sand, Silt and Clay base on MIT soil classification system ..................... 7
Table 5: Prairie Creek tailings mineralogy ................................................................................... 8
Table 6: Prairie Creek tailings XRF result ..................................................................................... 8
Table 7: Rheometer Specification ............................................................................................... 9
Table 8: Sample mixture characteristics and mixing design of backfill samples prepared for
rheology tests ............................................................................................................................ 10
Table 9: The yield stress versus solids concentration curve equations..................................... 11
Table 10: The solid concentrations of paste corresponding to 100 Pa, 150 Pa, 250 Pa and
350Pa yield stresses................................................................................................................... 11
Table 11: pH level of tailings prepared with GU Portland Cement ........................................... 13
Table 12: UCS Results ................................................................................................................ 14

ii| P a g e

1. Introduction
This document reports on Prairie Creek testing programme completed up to 16th of
March 2020.
It includes the results of the characterization of tailings (particle size distribution,
specific gravity, XRD and XRF), pH level measurements, as well as the rheological tests
together with the Uniaxial Compressive Strength (UCS) tests results of 7, 14, 21, 28 and
56 day cured samples.
This project was a collaborative work of United Geo Test Inc. and McGill University.

2. Disclaimer
These results are relevant to the samples as received and processed only. The
report authors or their establishments (United Geo Test Inc. and McGill University) do
not hold any responsibility and liability for how this information is used by AMC or/and
Prairie Creek Mine, or/and their subsidiaries or clients.

3. Tailing types
On November 27, 2019, 11 buckets (20-liter) of Prairie Creek tailings. the buckets
were not labelled. The photos of buckets are presented in Appendix 1. The materials in
buckets were submerged in water. AMC advised that 11 buckets of Prairie Creek
tailings were identical tailings samples. Therefore, 11 buckets of Prairie Creek Tailings
thoroughly mixed using a ribbon drill mixer attached to a power drill and one
homogenous representative sample was prepared.

4. Binder
In this project three types of binder were used. These binder samples are:
•

GU cement

•

GUL cement (with limestone)

•

T90 Terraflow
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GUL cement and T90 Terraflow binders were obtained from Lafarge Inc. and GU
cement was obtained from a Home Depot outlet located in Montreal.

5. Sample preparation
All tailings were homogenized and mixed using a mixer and riffle splitter.
Three 50-gram representative samples from tailings were carefully prepared and
sent for XRD, XRF and particle size analysis.
The homogenised samples were carefully stored to prepare UCS samples in the next
step.
24 batches of samples will be prepared and cast according to the mixing design
provided by AMC and presented in Table 1.
i. Mixing Method
Initially, the required amount of tailings, binders and water were measured
separately. Then, tailings and binders were poured into a 5-quart, stainless steel bowl
and mixed for one minute at a stirrer rate of 75 RPM. Consequently, the measured
water was introduced to the materials and mixed for 5 min.
ii. Casting
Mixtures were poured into cylindrical polyvinyl chloride (PVC) moulds. The
dimensions of the PVC moulds are 10 cm long and 5 cm diameter. The moulds were
capped and sealed.
iii. Curing
The capped samples were stored in a humidity chamber to cure. The relative
dimensions of the chamber are 3×3×2.5 metres. The humidity and temperature in the
chamber are controlled and adjusted by a digital control board. The relative humidity
was kept constant at 90 ± 4% and the temperature was adjusted to 22 ± 2 °C.
iv.
Trimming
Before conducting the tests, the specimens were removed from the moulds and the
top and bottom of the samples were trimmed to reach a ratio of 2:1 height to diameter
and making sure the top and bottom surfaces are parallel.
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v.

Uniaxial compression machine
The tests were conducted by a 50 KN compression testing machine according to the

ASTM D 2166-16 Standard Test Method for Unconfined Compressive Strength of
Cohesive Soil (ASTM, 2016d). The press is equipped with a 50 kN load cell and a Linear
Variable Displacement Transducer sensor (LVDT). A normal loading rate under
displacement control of 1 mm/min was applied by the press control panel. A computer
setup and digital data acquisition was employed to obtain and store the data in a
computer.
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Table 1: Binder mixtures characteristics and mixing design of Prairie Creek samples
prepared for UCS tests

Test Mixing Design

Batch
GU

GUL

Cement

Cement

(%)

(%)

1.0

0

98.0

2.0

3

95.0

4

PC Tailings

T90 Terraflow

(%)

(%)

Solid Concentration

Required Yield Stress

(%)

(Pa)

1

99.0

0

78.3

250

2

0

0

78.3

250

5.0

0

0

78.3

250

93.0

7.0

0

0

78.3

250

5

90.0

10.0

0

0

78.3

250

6

96.5

3.5

0

0

77.0

100

7

96.5

3.5

0

0

78.3

250

8

96.5

3.5

0

0

78.8

350

9

99.0

0

1.0

0

78.3

250

10

98.0

0

2.0

0

78.3

250

11

95.0

0

5.0

0

78.3

250

12

93.0

0

7.0

0

78.3

250

13

90.0

0

10.0

0

78.3

250

14

96.5

0

3.5

0

77.0

100

15

96.5

0

3.5

0

78.3

250

16

96.5

0

3.5

0

78.8

350

17

99.0

0

0

1.0

78.3

250

18

98.0

0

0

2.0

78.3

250

19

95.0

0

0

5.0

78.3

250

20

93.0

0

0

7.0

78.3

250

21

90.0

0

0

10.0

78.3

250

22

96.5

0

0

3.5

77.0

100

23

96.5

0

0

3.5

78.3

250

24

96.5

0

0

3.5

78.8

350
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6. Results
6.1.

Tailings Physical Properties

The specific gravity of the tailings was measured using a pycnometer (ASTM D
854 – 10). The tests results are presented in Table 2.
Table 2: The physical properties of the Prairie Creek tailings

6.2.

Material

Colour

Specific Gravity

Prairie Creek Tailings

Bright gray

2.70

Tailings Particle Size

The particle size distribution of tailings was investigated by conducting the sieve
analysis and the laser diffraction particle sizing technique. For these tests, two 500gram representative samples were carefully selected and prepared using a riffle sample
splitter from Prairie Creek Tailings. The size distribution of particles and the results are
shown in Figure 1.
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Prairie Creek Tailings
100
90

Percentage Passing by Weight (%)

80
70
60
50

Prairie
Creek
Tailings

40
30
20
10
0
0.1

1

10
100
Particle Size (µm)

1000

10000

Figure 1: The particle size distribution graph of the Prairie Creek tailings

The coefficient of uniformity and curvature were calculated and presented in Table
3.
Table 4 presents the Percentage of Sand, Silt and Clay based on MIT soil
classification system. It can be seen that the majority of Prairie Creek tailings particles
are within the range of silt. Additionally, there is a considerable amount of sand and
clay-sized particles in the Prairie Creek tailings, so considering the M.I.T. classification
system Prairie Creek tailings can be classified as Sandy-Silt with some Clay.
It is also observed that 34% of tailings particles are smaller than 20 microns.
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Table 3: Coefficients of uniformity and curvature of the Prairie Creek tailings.

Tailings
D10 (microns)

5.15

D30 (microns)

17.35

D50 (microns)

38.85

D60 (microns)

51.67

D90 (microns)

116.21

Cu
Cc

10.03
1.13

Table 4: Percentage of Sand, Silt and Clay base on MIT soil classification system

Prairie Creek Tailings
Sand (% passing 2 mm-%passing 0.06mm)

34.50%

Silt (% passing 0.06 mm-%passing 0.002mm)

60.50%

Clay (% 0.00 2mm)

5.00%

6.3.

Tailings Mineralogy

The mineralogy of the Prairie Creek tailings was studied using the x-ray diffraction
(XRD) method and presented in Appendixes 2. The XRD results are summarized in Table
5. The results indicate that the tailing samples consisted predominantly of Quartz,
Calcium Magnesium Carbonate and Calcium Carbonate. The elemental composition of
Prairie Creek tailings was analysed using the X-ray fluorescence (XRF) method and
presented in Table 6.
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Table 5: Prairie Creek tailings mineralogy

Phase
Prairie
Creek
Tailings

Mineral

Chemical

Major Quartz

Formula
SiO2

Major Dolomite

Calcium Magnesium Carbonate

CaMg(CO3)2

Minor Calcite

Calcium Carbonate

Ca CO3

Table 6: Prairie Creek tailings XRF result

Formula
SiO2
Al2O3
Fe2O3
MgO
CaO
Na2O
K2O
TiO2
P2O5
MnO
Cr2O3
V2O5
LOI
Co
Ni
Cu
Zn
Mo
Pb
Sum

Concentration (%)
31.82
26.56
17.05
15.44
2.94
1.59
1.34
0.77
0.75
0.34
0.32
0.0798
0.0596
< 0.01
< 0.01
0.03
0.028
< 0.01
0.53
98.3

8| P a g e

6.4.

Rheological Characterisation

In order to measure the rheological properties of the materials and yield stress of
the samples a rotational desktop shear vane rheometer was used. Table 7 shows the
rheometer specifications.
Table 7: Rheometer Specification

Rheometer
Vane

HAAKE Viscotester 550
FL 100

Vane Diameter (mm)

22

Vane Height (mm)

16

Rotation Rate (deg/min)

75

Rate of Shear (1/s)
Room Temperature (°C)

0.04355
22

Two batches of samples were prepared according to the mixing design provided by
AMC and presented in Table 8. For the preparation of the samples, initially two 3-Kg
representative samples were carefully selected and prepared using a riffle sample
splitter from Prairie Creek tailings. One of the 3 Kg-tailing samples was mixed with
3.5% of GU cement by total dry weight of the sample. Water was added to the mixtures
in order to make a thick paste. The samples were sheared with the rheometer and the
yield stress and solid concentration were measured. A small amount of water was
added to the mixture and the test repeated until the yields shear stress dropped below
70 Pa. The shear yield stress profiles of the samples are presented in Figure 2.
As expected, it was observed that the yield shear stress of the samples was
increased exponentially with solids concentration. The yield stress versus solids
concentration curves were developed by fitting exponential trendlines to the data and
presented in Figure 2. The equations for these curves are presented in Table 9. The
solid concentrations of material corresponding to 100 Pa, 150 Pa, 250 Pa and 350 Pa
yield stresses are presented in Table 10.
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Table 8: Sample mixture characteristics and mixing design of backfill samples prepared for
rheology tests
Test Mixing Design
Batch
Prairie Creek Tailings

GU Cement

Prairie Creek No Binder

100.0%

0.0%

Prairie Creek 3.5% GU Cement

96.5%

3.5%

Yield Stress vs. % Solids
Prairie Creek No Binder

Prairie Creek 3.5% binder

Expon. (Prairie Creek No Binder)

Expon. (Prairie Creek 3.5% binder)

700.0

600.0

y = 4.239E-21e6.643E+01x
R² = 9.602E-01

Yield Stress (Pa)

500.0

400.0

300.0

200.0

100.0

0.0
76.5%

77.0%

77.5%

78.0%

78.5%

79.0%

79.5%

% Solids

Figure 2: Shear yield stress vs. solids concentration of the Prairie Creek tailings
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80.0%

Table 9: The yield stress versus solids concentration curve equations
Batch

Equations

Range

Prairie Creek No Binder

𝜏𝑦 = 3.46𝐸 − 21𝑒 6.67𝐸+01𝑥

0.770 < 𝑥 < 0.795

Prairie Creek 3.5% GU cement

𝜏𝑦 = 5.05E − 22𝑒 6.97E+01𝑥

0.770 < 𝑥 < 0.795

𝜏𝑦 is the yield stress (Pa) and x is the solid concentration.

Table 10: The solid concentrations of paste corresponding to 100 Pa, 150 Pa, 250 Pa and 350Pa
yield stresses
Test Mixing Design
Batch

Prairie Creek
No Binder
Prairie Creek

Solid Concentration

Solid Concentration

Solid Concentration

Solid Concentration

Prairie
Creek
Tailings

at 100 Pa yield stress

at 150 Pa yield stress

at 250 Pa yield stress

at 350 Pa yield stress

GU
cement

(%)

(%)

(%)

(%)

100.0%

0.0%

77.6

78.2

78.9

79.4

96.5%

3.5%

77.0

77.6

78.3

78.8

3.5% GU cement

The Boger slump test conducted with 78mm Boger stainless cylinder and the results
presented in Figure 3, and Appendix 3.
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Boger Slump vs. Solid Concentration
Prairie Creek No Binder

Prairie Creek 3.5% Binder

Linear (Prairie Creek No Binder)

Linear (Prairie Creek 3.5% Binder)

50
45
40

Slump (mm)

35

y = -1213.8x + 980.98
R² = 0.9846

30
25
20
15

y = -979.82x + 789.91
R² = 0.9856

10
5
0
76.0%

76.5%

77.0%

77.5%

78.0%

78.5%

79.0%

79.5%

80.0%

Solid Concentration (%)

Figure 3: Boger Slump vs solid concentration

6.5.

pH Measurements

The pH levels of materials were measured according to ASTM, Standard Test
Methods for pH of Soils, D4972-01. The pH levels of the tailing sample mixed with GU
Portland Cement at 5 different percentages (0%, 2%, 5%, 8%, and 10%) were measured
and presented in Table 11 and presented in Figure 4.

12| P a g e

Table 11: pH level of tailings prepared with GU Portland Cement

Test Mixing Design
Batch

Prairie Creek Tailings

GU Cement

(%)

(%)

1

98.0

2.0

11.6

2

95.0

5.0

12.1

3

92.0

8.0

12.4

4

90.0

10.0

12.5

Prairie Creek Tailings

100.0

0.0

7.6

pH

13.0
12.0

pH

11.0
10.0
Prairie Creek Tailings
9.0
8.0
7.0
0

2

4

6

8

10

Concenteration of GU cement

Figure 4: pH vs binder concentration

6.6.

UCS Results

It is important to note that two samples of the same kind for each parameter
were tested for 7, 14 and 21 day cured samples, and an average result has been
presented here in the sample labels and their corresponded UCS results are shown in
Table 12.
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Table 12: UCS Results
Prairie
Batch
#

Creek
Tailings
(%)

T90

GU

GUL

Solid

Terraflow

Cement

Cement

Concentration

(%)

(%)

(%)

Required

(%)

Yield
Stress
(Pa)

7
days
(MPa)

14
days
(MPa)

21
days
(MPa)

28
days
(MPa)

56
days
(MPa)

1

99.0

1.0

0

0

78.3

250

N.M.

N.M.

N.M.

N.M.

N.M.

2

98.0

2.0

0

0

78.3

250

N.M.

N.M.

N.M.

N.M.

N.M.

3

95.0

5.0

0

0

78.3

250

N.M.

N.M.

N.M.

N.M.

N.M.

4

93.0

7.0

0

0

78.3

250

N.A.

N.A.

N.A.

N.M.

0.31

5

90.0

10.0

0

0

78.3

250

N.A.

N.A.

N.A.

N.M.

3.7

6

96.5

3.5

0

0

77.0

100

N.M.

N.M.

N.M.

N.M.

N.M.

7

96.5

3.5

0

0

78.3

250

N.M.

N.M.

N.M.

N.M.

N.M.

8

96.5

3.5

0

0

78.8

350

N.M.

N.M.

N.M.

N.M.

N.A..

9

99.0

0

1.0

0

78.3

250

N.M.

N.M.

N.M.

N.M.

0.08

10

98.0

0

2.0

0

78.3

250

N.M.

0.08

0.21

0.26

N.A.

11

95.0

0

5.0

0

78.3

250

0.04

0.53

0.63

0.69

0.75

12

93.0

0

7.0

0

78.3

250

N.A.

N.A.

N.A.

1.15

N.A.

13

90.0

0

10.0

0

78.3

250

N.A.

N.A.

N.A.

1.98

2.27

14

96.5

0

3.5

0

77.0

100

N.M.

0.27

0.36

0.40

N.A.

15

96.5

0

3.5

0

78.3

250

N.M.

0.32

0.44

0.47

0.54

16

96.5

0

3.5

0

78.8

350

N.M.

0.37

0.51

0.55

N.A.

17

99.0

0

0

1.0

78.3

250

N.M.

N.M.

N.M.

N.M.

N.M.

18

98.0

0

0

2.0

78.3

250

N.M.

N.M.

N.M.

0.06

N.A.

19

95.0

0

0

5.0

78.3

250

N.M.

0.35

0.51

0.55

0.61

20

93.0

0

0

7.0

78.3

250

N.A.

N.A.

N.A.

0.99

N.A.

21

90.0

0

0

10.0

78.3

250

N.A.

N.A.

N.A.

1.71

1.91

22

96.5

0

0

3.5

77.0

100

N.M.

0.20

0.30

0.36

N.A.

23

96.5

0

0

3.5

78.3

250

N.M.

0.29

0.36

0.42

0.51

24

96.5

0

0

3.5

78.8

350

N.M.

0.35

0.45

0.49

N.A.

N.M. = Not Measurable (UCS value of the sample was too low and cannot be measurable)
N.A. = Not Available (The sample was not requested and prepared)
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Appendix 1: Photos of the Prairie Creek samples
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Appendix 2: Prairie Creek tailings XRD analysis result
Prairie Creek tailings
Anchor Scan Parameters
Dataset Name:
File name: Geo Test United
Comment:

Measurement Date / Time:
Raw Data Origin:
Scan Axis:
Start Position [°2Th.]:

PCI_01_exported
C:\LHS\PCI\PCI_01_exported.raw
Scan Mode: Step scan mode
Scan Type: Detector Scan
Goniometer Stage: Standard stage
Goniometer Control: Diffractometer Controller only
Sample Changer: Unknown Sample Changer
Measurement Flag: Already measured
Sync. Axis: Unknown Sync Axis
Beam Optics: Unknown Beam Optics Flag
Monochromator: Unknown Monochromator
Analyzer: Unknown Analyzer
16/12/2019
BRUKER-binary V4 (.RAW)
Gonio
3.1850

Prairie Creek Tailings
Illite (mica)
0.8
Quartz
53.2
Albite
0.5
Microcline
1.2
Calcite
5.8
Dolomite
37.8
Pyrite
0.7
Total
100
sample has also some minerals, like smectite

Chemical Formula
(K;H3O)Al2Si3AlO10(OH)2
SiO2
(Na;Ca)Al(Si;Al)3O8
K(Si0.75Al0.25)4O8
CaCO3
CaMg(CO3)2
FeS2
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Appendix 3: Boger Slump vs Yield stress
Slump Yield Stress No
Binder
Test
Prairie Creek -NO_BINDER_1

Cylinder
Height
(mm)
76

Slump
Height
(mm)
17

Solid
(%)
79.5

SG
solid
2.7

SG
water
1

YS
Measured
(Pa)
366

pH
7.6

Prairie Creek -NO_BINDER_2

76

21

79

2.7

1

265

7.6

Prairie Creek -NO_BINDER_3

76

28

78.5

2.7

1

182

7.6

Prairie Creek_NO_BINDER_4

76

30

78.4

2.7

1

180

7.6

Prairie Creek -NO_BINDER_5

76

30

78.2

2.7

1

170

7.6

Prairie Creek -NO_BINDER_6

76

35

78.1

2.7

1

118

7.6

Prairie Creek -NO_BINDER_7

76

46

77

2.7

1

73

7.6

Test
Prairie Creek _3.5%BINDER_1

Cylinder
Height
(mm)
76

Slump
Height
(mm)
11

Solid
(%)
79.5

SG
solid
2.7

SG
water
1

YS
Measured
(Pa)
576

pH
11.9

Prairie Creek _3.5%BINDER_2

76

15

79.2

2.7

1

465

11.9

Prairie Creek _3.5%BINDER_3

76

16

79

2.7

1

375

11.9

Prairie Creek _3.5%BINDER_4

76

18

78.8

2.7

1

320

11.9

Prairie Creek _3.5%BINDER_5

76

22

78.2

2.7

1

280

11.9

Prairie Creek _3.5%BINDER_6

76

25

78

2.7

1

203

11.9

Prairie Creek _3.5%BINDER_7

76

28

77.7

2.7

1

176

11.9

Prairie Creek _3.5%BINDER_8

76

31

77.3

2.7

1

130

11.9

Prairie Creek _3.5%BINDER_9

76

32

77.3

2.7

1

122

11.9

Prairie Creek _3.5%BINDER_10

76

39

76.9

2.7

1

76

11.9

Slump Yield Stress 3.5%
Binder
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Parent Company of Canadian Zinc

Memorandum
Date:

February 2, 2021

Re:

Estimated Haul Traffic, Expanded Project, Prairie Creek Mine

Pages: 4

Background and Summary
To offset increasing capital costs, Canadian Zinc (CZN) is proposing to increase daily ore mining
from approximately 1,600 tonnes per day (tpd) to approximately 2,400 tpd. This increase will
mean more tonnes will be milled per day, and more concentrates will be hauled out on the
proposed All Season Road (ASR).
The amount of concentrate to be hauled will depend on mining rates and the grades of ore
mined. However, concentrate production will be approximately 25% of the ore mined. The
average annual concentrate haulage is projected to vary from 2,009 to 2,407 tpd.
The information below provides estimates of average daily haul traffic per year, compares this
to previous estimates, and considers the implications in terms of ASR planning and potential
effects.
The new transportation plan includes an approximate 30% increase in haul days per year, from
221 to 286. Previously, the average number of daily loads by year varied from 7.3 to 19.8 (42.5
tonne truck capacity). The new plan indicates an average number of daily loads by year from
1.2 to 21.4 (40 tonne truck capacity). There may be an increase in daily haul numbers
immediately after annual Liard River ice bridge opening. We note that in EA0809‐02, the
expectation was for up to 70 loads per day in winter.
Haul Periods
The number of daily loads is strongly influenced by the haul periods. CZN has evaluated this
further since the ASR environmental assessment (EA1415‐01). The annual haul periods
expected for the expanded mine are defined in Table 1.
A comparison of the assumed haul periods for the 1,600 tpd mine and the expanded 2,400 tpd
mine is provided in Table 2. The key differences are:

July 31, 2021

Table 1: Estimated Annual Haul Periods, 2,400 tonnes/day Project
From

To

Description

Barge Operation Non Winter Period
21‐Apr 30‐Jun Operations limited by Hwy 7 load restrictions, assume 70% haul days
01‐Jul 31‐Oct Full Operation
01‐Nov 30‐Nov Modified barge operation, full capacity
Ice Bridge Operation Winter Period
01‐Jan 04‐Apr Will require enhanced ice construction approach to enable Jan 1 start
Non Operational Periods
05‐Apr 20‐Apr Spring Freshet, no barge or ice bridge operation
01‐Dec 31‐Dec Early winter ice development, no barge or bridge operation
Estimated weather lost days
Total Estimated Annual Haul Days

Number
haul days
49
123
30
94
0
0
‐10
286

 In the spring after break‐up from late April to the end of June when a 70% haul capacity
is now assumed as opposed to no hauling. This is based on an expected agreement
between the NWT government and CZN to allow limited hauling operations over the
period, and on actual and projected Highway 7 improvements which should limit
seasonal load restrictions; and,
 In November when extended operations using a modified barge1 are projected. Note
that the barge crossing location typically has an open bead of water early in the winter
due to the greater channel depth at that location, and that the barge crossing location
differs from the ice bridge location which is approximately 100 m further downstream
where the channel is not as deep and an early winter open water bead does not occur.
As such, it will be possible to continue barge operations while initial work is occurring
on the ice bridge.
The net result is that the previously estimated number of annual haul days has been increased
from 221 to 286 days.
Daily Loads
The projected number of daily loads by year for the expanded project is defined in Table 3.
Concentrates would be hauled in two 20‐tonne containers per truck, so 40 tonnes of
concentrates per truck. Non‐concentrate loads are also reflected in Table 3. Note that supplies
would be brought in by the concentrate haul trucks also on the back‐haul, including diesel.

1

Coopers Barging has advised that a clamshell attached to the barge can be used to break up early winter ice, thereby
enabling continued barge operation.

2

Table 2: Comparison of Haul Periods, 1,600 vs 2,400 tonnes/day Projects
Tonnes
per day

January

February

March

April

1‐14

May

15‐16

June
July
Weeks

September October November December

August

17‐26

27‐43

44‐47

48‐52

1

1,600

2

modified
barge ops

70 % capacity

2,400

Full ASR Operation

1

No ASR operation

221 annual haul days

2

286 annual haul days

Table 3: Projected Number of Daily Loads by Year, 2,400 tonnes/day Project
Item
Ore Mined (t x1000)
Avg Daily Production (t)
Concentrates (t x1000)
Avg Daily Haul Loads
Reagents/Consumables
Camp supplies
Generator Gas
Average Daily Loads

Avg/YR

YR 1* YR 2

864.2 44.6 852.8
2,368 1,440 2,337
201.0 13.6 244.6
17.6
1.2 21.4

19.7
* 1 month

3.3

23.5
#

YR3

YR 4

YR 5

YR 6

Operational Year
YR 7 YR 8 YR 9 YR 10 YR 11 YR 12 YR 13 YR 14 YR 15#

876.0 876.0 876.0 878.4 876.0 876.0 876.0 878.4 876.0 876.0 876.0 878.4 610.8
2,400 2,400 2,400 2,407 2,400 2,400 2,400 2,407 2,400 2,400 2,400 2,407 2,009
223.1 236.3 225.0 223.7 217.9 205.8 232.3 226.3 240.4 230.9 189.7 182.3 122.8
19.5 20.7 19.7 19.6 19.0 18.0 20.3 19.8 21.0 20.2 16.6 15.9 10.7
0.4
0.5
1.2
21.6

10 months

22.8

21.8

21.7

21.1

20.1

22.4

21.9

23.1

22.3

18.7

18.0

12.8

After periods of no hauling, there may be an increase in daily loads to reduce the back‐log. A
‘surge’ when the barge starts operating in the spring would not occur because loads will be
restricted by Highway 7 limitations. An increase in daily loads would occur in winter when the
ice bridge opens.
In a letter dated April 1, 2016 submitted by CZN to the Mackenzie Valley Environmental Impact
Review Board, the expected daily number of concentrate loads only was projected. For the 42.5
tonne truck capacity scenario, the average number of daily loads by year varied from 7.3 to
19.8. This compares to the projection in Table 3 which indicates an average number of daily
loads by year varied from 1.2 to 21.4.
ASR Planning
The haul estimates provided above indicate that there will be little difference in daily haul
numbers with project expansion. Suitable road design for the expected traffic will be detailed in
the Design and Construction Plan, which will be subject to review by the Independent Technical
Review Panel, appointed in compliance with Measure 5‐1 in the Reasons for Decision (RfD) of
EA1415‐01. Similarly, traffic mitigation will be defined in the Traffic Control Mitigation,
Operations and Maintenance Plan (TCMOMP), also subject to Panel review and consistent with
RfD Measure 5‐2. As such, suitable planning and mitigation for the expanded project traffic is
already provided for.
The longer haul periods and increased number of total annual loads may mean that there will
be an increase in demand for ASR maintenance. This will also be detailed in the TCMOMP.
Potential Effects
As in the April 1, 2016 letter, the revised daily haul numbers are considered to be immaterial in
terms of the effects assessments for wildlife and air quality. We refer to the section in the letter
titled “Significance in Terms of Effects”, which remains applicable.
Regarding the possible increase in daily haul numbers immediately after annual Liard River ice
bridge opening, we note that hauling in winter was assessed in EA0809‐02, with an expectation
for up to 70 loads per day.

January 25, 2021
NorZinc Ltd. (Canadian Zinc Corp.)
650 West Georgia Street, Suite 1710
Vancouver, BC V6B 4N9
Attention:

David Harpley
Vice President, Environment and Permitting Affairs

Subject:

Estimated Haul Traffic and Expanded Project
Environmental Assessment EA1415-01
All-Season Road Access to Prairie Creek Mine, NT

ISSUED FOR USE
FILE: ENW.EENW03326-02
Via Email: David.Harpley@norzinc.com

Tetra Tech Canada Inc. (Tetra Tech) received notification from Canadian Zinc Corporation (CZN) that the expected
concentrate haul plan has been revised to support an expanded mine project. The revised plan is as follows:


The average annual daily haul truck volume is estimated to vary from 1.2 to 21.4. This is a slight change from
the annual daily volume of 7.3 to 19.8 estimated in April 2016 (42.5 tonne truck capacity scenario; letter dated
April 1, 2016 from CZN to the Mackenzie Valley Environmental Impact Review Board during EA1415-01).



The estimated number of annual haul days has increased from 221 to 286. Recent estimates include road
operations in two periods that were previously “no haul” periods: 1) late April to late June (at 70% haul capacity)
and 2) November (at 100% haul capacity).

Tetra Tech has reviewed the effects assessment and existing mitigations proposed under EA1415-01. Recent
estimates for road operation periods and average annual daily truck volumes do not alter the effects predicted under
EA1415-01 or the mitigations proposed. Monitoring programs that CZN have presented for traffic, animal-vehicle
collision, harvesting, and others will suitably address the expanded project’s haul periods.
Daily traffic volumes continue to remain very low for the expanded mine project and do not significantly change the
wildlife effects assessment. Seiler (2003)1 developed a conceptual model to predict animal-vehicle collisions and
the barrier effect of roads as daily traffic volumes increase (Figure 1). Based on this conceptual model, all wildlife
are predicted to successfully cross the all-season road at the expanded project’s truck volume, none would be killed,
and none would be repelled by traffic and traffic noise. Seiler (2003) encourages a low travel speed to reduce the
collision risk. Of note, the all-season road traffic speeds are also low (30-60 km/hr) which further reduces the
collision risk, as does the additional mitigations that CZN has developed.

1

Seiler, A. 2003. The toll of the automobile: Wildlife and roads in Sweden. Swedish University of Agricultural Sciences Department of
Conservation Biology, Doctor’s dissertation, ISSN 1401-6230.

Tetra Tech Canada Inc.

Box 2244, 201, 4916 - 49 Street
Yellowknife, NT X1A 2P7 CANADA
Tel 867.920.2287 Fax 867.873.3324
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Little problem

100

Total barrier

Deadly trap

90
80
70
60

Successful

50

Repelled

40

Killed

30
20
10
0
0

2,500

5,000
7,500
10,000
Average Daily Traffic Volume (vehicles/day)

12,500

15,000

The red line roughly approximates the average annual daily traffic volume of the all-season road.
Adapted from Seiler 2003 conceptual model

Figure 1: A Conceptual Model of Animal-Vehicle Collision Risk and the Barrier Effect of Roads with Varying
Average Daily Traffic Volumes on Terrestrial Mammals.
The Environmental Assessment (EA) predicted local harvesters could maintain access outside of the previous haul
periods by storing their own water crafts and vehicles on the west bank of the Liard River. Thus, harvester access
during the additional haul periods associated with the expanded project has already been considered in the EA
effects assessment and the mitigations and monitoring programs continue to be appropriate.
Use of this document is subject to the Limitations specified in the attachment.
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We trust this letter meets your present requirements. If you have any questions or comments, please contact the
undersigned.
Respectfully submitted,
Tetra Tech Canada Inc.

FILE: ENW.EENW03326-02
FILE: ENW.EENW03326-02
FILE: ENW.EENW03326-02

FILE: ENW.EENW03326-02
FILE: ENW.EENW03326-02
FILE: ENW.EENW03326-02
Reviewed by:
Jeff Matheson, MSc, R.P.Bio., P.Biol.
Senior Biologist
Direct Line: 604.612.6457
Jeff.Matheson@tetratech.com

Prepared by:
Karla Langlois, B.Sc., P.Biol.
Biologist
Direct Line: 867.675.0254
Karla.Langlois@tetratech.com
/cee

Attachment: Tetra Tech’s Limitations on the Use of this Document
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July 15, 2021
Mackenzie Valley Land and Water Board
922-48th Street, 7th Floor YK Centre Mall
Box 2130
Yellowknife, Northwest Territories X1A 2P6
Attention:

Andy Wheeler,
Jen Potten,
Kim Murray,
Sean Joseph
VIA Email: awheeler@mvlwb.com
jpotten@mvlwb.com
kmurray@mvlwb.com
sjoseph@mvlwb.com
SENT ELECTRONICALLY ONLY

Re:

Canadian Zinc Corporation – Prairie Creek Mining and Milling Site – Water Licence
and Land Use Permit – MV2021D0005 MV2021L2-0004

Acho Dene Koe First Nation writes in response to the referral received via the Online Review
System on June 4, 2021.
Acho Dene Koe First Nation’s traditional territory and waters span three jurisdictions: British
Columbia, the Yukon, and the Northwest Territories.
Our main community is currently settled in Fort Liard, but our members continue to use and
occupy our Traditional Territory as a whole. As our ancestors did, we hunt, trap, fish and gather
for food, social, cultural, and trading purposes throughout our Traditional territory.
We adhered to Treaty 11, and as such, we have treaty-protected hunting rights. Additionally, we
assert Aboriginal rights, including title, throughout our Traditional Territory.
Our rights, and our Traditional Territory, are affected by the proposed decision.
Treaty and Aboriginal Rights
In 1922, our ancestors adhered to Treaty 11, and these rights are constitutionally protected
pursuant to s. 35(1) of the Constitution Act, 1982. Among other things, Treaty 11 protects our
right to pursue our usual vocations of hunting, trapping, and fishing. When signing Treaty 11,
our ancestors were assured that this liberty would not be taken away or curtailed. Any erosion of
our ability to hunt, trap and fish would be a serious infringement of our Treaty rights.
The courts have cast serious doubt on whether Treaty 11 extinguished Aboriginal title to the
land. In Re: Paulette's Application, the trial judge found that “notwithstanding the language of
the two treaties there is sufficient doubt on the facts that aboriginal title was extinguished.1”

1

Re: Paulette's Application, [1973] 6 W.W.R. 97 (N.W.T.) [Re: Paulette's Application].

More recently, the Federal Court recognized that the Federal Government’s failure to set aside
reserves for Sambaa K’e First Nation was a fundamental breach of Treaty 11, and Sambaa K’e
continued to have a strong prima facie case for Aboriginal title, which elevated the Crown’s duty
to consult with them.2 Similarly, Canada failed to set aside reserves for Acho Dene Koe First
Nation. Accordingly, in our view, our Aboriginal rights, including Aboriginal title, have never been
ceded, abandoned, or extinguished in any part of our Territory.
Aboriginal rights, which include title, are constitutionally protected legal rights, pursuant to s.
35(1) of the Constitution Act, 1982. Aboriginal rights include a priority use rights to resources
(e.g., fish, wildlife, trees, traditional medicines, and foods). Aboriginal title confers on the rightsholding group the exclusive right to decide how the land is used and the right to benefit from
those uses, subject to the restriction that the uses must be consistent with the group nature of
the interest and the enjoyment of the land by future generations.3
Acho Dene Koe First Nation holds constitutionally protected Treaty rights, and assert strong
Aboriginal rights within our Traditional Territory, and take seriously any infringement of our
rights.
Crown’s Duty to Consult and Accommodate
Where the Crown has “knowledge, real or constructive, of the potential existence of the
Aboriginal right or title and contemplates conduct that might adversely affect it”, the Crown has a
duty to consult with the First Nation (Haida Nation v. British Columbia (Minister of Forests),
[2004] 3 S.C.R. 511 at para. 35).
Acho Dene Koe First Nation currently uses, and has traditionally used, our Territory for fishing,
hunting, trapping, and gathering. Development and resource exploitation have already
significantly impacted and infringed our Treaty and Aboriginal rights, and any new
developments will infringe our rights in a compounding manner. An infringement cannot be
justified, without meaningful consultation and accommodation, which may include
compensation.
Acho Dene Koe First Nation expects and intends to enter full meaningful consultation with
government prior to any decision that has the potential to infringe our Treaty or Aboriginal
rights. The importance of protection of our Treaty and Aboriginal rights, and of preserving
natural resources, cannot be overstated.
Review of New Type A Land Use Permit and Water Licence Renewal Applications
Canadian Zinc Corporation has applied to the Mackenzie Valley Land and Water Board for new
Type A Land Use and Water License authorizations to accommodate proposed mine expansion
activities. This authorization would allow for an increased rate of production at the mine, as well
as several changes to the mine infrastructure and operations.
Acho Dene Koe First Nation is affected by Prairie Creek mine activities, as our territory is
located downstream from the mine sites. Acho Dene Koe First Nation members using the
downstream watershed to conduct activities such as traditional harvesting (e.g., fishing, hunting,
and the collection of berries and medicines), activities which are protected by our Aboriginal and
Treaty rights.

Sambaa K'e Dene First Nation v. Duncan, 2012 FC 204.
R. v. Sparrow, [1990] 1 S.C.R. 1075 and Delgamuukw v. B.C., [1997] 3 S.C.R. 1010; Tsilhqot’in Nation
v. British Columbia, 2014 SCC 44.
2
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Further, as mine production continues to grow, it will bring increased traffic passing through
Acho Dene Koe First Nation territory, as trucks bring cargo to and from the mine site. As a result
of the Prairie Creek mine site, Acho Dene Koe First Nation experiences pressures on the
environmental quality of our territory, and our connectedness with the land.
Through our review of the Land Use Permit and Water License application, and associated
plans, Acho Dene Koe First Nation has identified the following as chief concerns with the
proposed changes to the mine and milling site:
•

To date, the Canadian Zinc Corporation has not provided capacity support or funding to
Acho Dene Koe First Nation to participate in the regulatory process. As Acho Dene Koe
First Nation does not receive funding to participate in the regulatory process for Water
License or Land Use Permit authorizations, this has significantly impaired the ability for
Acho Dene Koe First Nation to participate meaningfully in regulatory matters. The
Canadian Zinc Corporation must provide funding to Acho Dene Koe First Nation to
support its capacity to participate in the regulatory process.

•

Further, the Canadian Zinc Corporation has not provided capacity support to Acho Dene
Koe First Nation to conduct or facilitate the collection of a Traditional Knowledge and
Land Use Study. The inclusion of Traditional Knowledge in project planning is a vital
component for guiding decision-making as identified in the Land and Water Boards of
the Mackenzie Valley Engagement and Consultation Policy. The Canadian Zinc
Corporation must deliver on commitments made in their September 30, 2019, letter to
Acho Dene Koe First Nation, providing sufficient capacity support to conduct a
Traditional Knowledge and Land Use Study for the area of our territory affected by the
Prairie Creek Mine Site and its associated infrastructure.

•

In Acho Dene Koe First Nation’s submission on the Canadian Zinc Corporation’s permit
renewal applications for MV2020D0007 and MV2020L2-0003, we requested that the
Canadian Zinc Corporation prepare a Human Health and Ecological Risk Assessment
(HHERA) that includes migratory animals. The Canadian Zinc Corporation indicated in
their response that “prior studies did not identify significant potential for metals
bioaccumulation”.

Acho Dene Koe First Nation notes that the Canadian Zinc Corporation did not provide any
specific studies that conclusively demonstrated that there is no significant potential for metals
bioaccumulation. Acho Dene Koe First Nation questions this assertion, given the high
concentrations of mercury and cadmium in the waste rock from the mine. Table 4.4 of the
Waste Rock and Ore Storage Management Plan reports that Prairie Creek waste rock contains
concentrations of mercury that are as high as 2,400 times the average crustal abundance and
concentrations of cadmium occasionally over 4,000 times the average crustal abundance.
These high concentrations of metals are reflected in the predicted waste rock seepage quality in
Table 4-3 of the Effluent Quality Criteria report, with predicted mercury concentrations of 50
µg/L (~1,900 times CCME water quality guideline) and predicted cadmium concentrations of
150 µg/L (~400 times CCME water quality guideline).
The Canadian Zinc Corporation has stated that the volume of waste rock that will be generated
under the new mine plan is more than triple the volume proposed under the previous mine plan.
It is likely that the increased volume of waste rock will result in a corresponding increase in the
risk of heavy metal bioaccumulation. It should also be noted that the waste rock stockpile is a
single mine component that presents a risk to human health. For example, the mine tailings are

also highly elevated in mercury and cadmium and will be stored on the mine site during
operations for extended periods of time before being backfilled underground.
Given the high concentrations of metals in the deposit at Prairie Creek that are known to
bioaccumulate and biomagnifies up the food chain in migratory fish and animals and the
commensurate risks to human and ecological health that this presents to Acho Dene Koe First
Nation members, Acho Dene Koe First Nation expects the Canadian Zinc Corporation to take
these risks seriously and monitor and assess them accordingly throughout the entire life of
mine. Acho Dene Koe First Nation requests that the Canadian Zinc Corporation prepare a
Human Health and Ecological Risk Assessment framework for the mine that is a part of this
license. Further, as part of the Human Health and Ecological Risk Assessment framework, we
request that the Canadian Zinc Corporation commit to a timeline to complete the first Human
Health and Ecological Risk Assessment, the frequency during operations at which it will be
revised and updated, and the length of time they will continue to revise and update the Human
Health and Ecological Risk Assessment post-closure of the mine.
Acho Dene Koe First Nation requests that the Canadian Zinc Corporation prepare a Human
Health and Ecological Risk Assessment framework that includes migratory animals for the mine
and that it is included as part of the license conditions.
As part of the Human Health and Ecological Risk Assessment framework, Acho Dene Koe First
Nation requests that the Canadian Zinc Corporation commit to a timeline to complete the first
HHERA, the frequency during operations at which it will be revised and updated, and the length
of time they will continue to revise and update the Human Health and Ecological Risk
Assessment post-closure. We request that the Canadian Zinc Corporation provide the studies
that demonstrate a low likelihood of metals bioaccumulation from mine effluents in the receiving
environment and demonstrate that the risk is similar under the new mine plan.
In addition to these concerns, Acho Dene Koe First Nations has also identified several other
concerns which were posted on the Mackenzie Valley Land and Water Board Online Review
System.
Acho Dene Koe First Nation is attempting to work with the Canadian Zinc Corporation to
address our concerns through direct bilateral relations. In our review of the Canadian Zinc
Corporation’s application, we do not believe that an Environmental Assessment is necessary;
however, it is imperative that concerns regarding potential infringement of our Aboriginal and
Treaty rights be fully addressed or accommodated. Acho Dene Koe First Nation is seeking to
work with the Canadian Zinc Corporation to resolve these concerns prior to the technical
sessions but reserves the right to make comments specific to all regulatory processes for the
project.
If you have any questions concerning our response, I will ask that you email our Lands Office at
lands@adkfirstnation.ca
Thank you.
Yours truly,
ACHO DENE KOE FIRST NATION
Signed on behalf Sub Chief Brenda Berreault

Type text here

___________________________
Boyd Clark
Advisor/Acting Band Manager

Cc.

Hana Boye, Legal (First Peoples Law LLP)
Barney Dohm (Negotiations Advisor)
Scott Mackay, Lands Director (Consultant – Shared Value Solutions)
Mark MacDougall, Lands Manager (Consultant –Shared Value Solutions)
Directors, ADK Holdings Ltd
Council
Chief file.

Environmental Protection Operations Directorate
Prairie & Northern Region
5019 52nd Street, 4th Floor
ECCC File: 5100 000 014/020 & 5100 000 014/021
P.O. Box 2310
MVLWB File: MV2021L2-0004 & MV2021D0005
Yellowknife, NT X1A 2P7
July 15, 2019
via online review system
Kim Murray
Regulatory Specialist
Mackenzie Valley Land and Water Board
7th Floor, 4922 48th Street
P.O. Box 2130
Yellowknife, NT X1A 2P6
Dear Kim Murray:
RE: MV2021D0005 & MV2021L2-0004 – CanZinc Corporation – Prairie Creek Mine – Type
A Land Use Permit and Water Licence Renewal Applications
Environment and Climate Change Canada (ECCC) has reviewed the information submitted by
CanZinc Corporation (the Proponent) to the Mackenzie Valley Land and Water Board (MVLWB)
regarding the above mentioned Water Licence Renewal and Land Use Permit Applications.
The Proponent notes potential adverse impacts to air quality and terrestrial wildlife, and
indicates these impacts will be addressed by mitigation measures identified in the Air Quality
and Emissions Monitoring and Management Plan (AQEMMP) and the Wildlife Management and
Monitoring Plan (WMMP), respectively. However, these plans are not provided for review.
ECCC is therefore unable to provide specific comments related to these plans and the
mitigation measures contained within.
ECCC also notes that the applications do not discuss how the increased production at the
Prairie Creek Mine will affect the Prairie Creek All-Season Road and its use, including any
adverse impacts to the environment. ECCC is unable to provide comments on impacts from the
All-Season Road, such as potential effects to air quality and wildlife, due to the lack of
information provided.
This letter and the attached comments provide ECCC’s specialist advice based on our mandate
pursuant to the Canadian Environmental Protection Act, the pollution prevention provisions of
the Fisheries Act, the Migratory Birds Convention Act, and the Species at Risk Act.
If you need more information, please contact Melissa Pinto at 867-445-5384 or
Melissa.Pinto@ec.gc.ca.

Sincerely,
[original signed by]
Melissa Pinto
Senior Environmental Assessment Coordinator
Attachment(s): ECCC Comments Excel Sheet
cc:

Jody Small, Acting Head, Environmental Assessment North (NT and NU)

BY ONLINE REVIEW SYSTEM

Ms. Kim Murray
Regulatory Specialist
Mackenzie Valley Land and Water Board
7th floor, 4922 – 48th Street
PO BOX 2130
YELLOWKNIFE NT X1A 3S3
Dear Ms. Murray:

Government of the Northwest Territories’ comments on the application package
for the Prairie Creek Mine Expansion Project (MV2021D0005, MV2021L2-0004)

On behalf of the Government of the Northwest Territories (GNWT), I would like to share our
comments on Canadian Zinc Corporation’s application package for the Prairie Creek Mine
Expansion Project. All GNWT departments with interests related to the Prairie Creek Mine
Expansion Project reviewed the application package, while the departments of Lands and,
Environment and Natural Resources contributed comments. Comments from the Lands
Inspector are included within our submission.
Should the Board or any parties have any questions about today’s submission, please contact
Katie Rozestraten, Project Assessment Analyst, by email at Katie_Rozestraten@gov.nt.ca.
Sincerely,

Attachment – ORS Comment Table

Lorraine Seale
Director, Securities and Project Assessment
Lands

P.O. Box 1320, Yellowknife NT X1A 2L9

www.gov.nt.ca

C. P. 1320, Yellowknife NT X1A 2L9

Sr^

P.O. Box 469. Fort Simpson, NT XOE ONO Phone: 867-695-3131 Fax: 867-695-2665

July 7, 2021
Mavis Cli-Michaud
Chair
Mackenzie Valley Land and Water Board

7th Floor, 4922 48th St.

PO Box 2130
Yellowknife, NT

X1A 2P6
JoAnne Deneron

Chair
Mackenzie Valley Environmental Impact Review Board

200 Scotia Centre
Box 93 8, 5102.50th Ave
Yellowknife, NT X1A 2N7
Shane Thompson
Minister
Environment and Natural Resources
P.O. Box 1320

Yellowknife, NT X1A2L9
Jonathan Tsetso
Nahanni National Park Reserve
Parks Canada

PO Box 348
Fort Simpson NT

XOE ONO
Matthew Spence
Regional Director General
Crown-Indigenous Relations and Northern Affairs Canada
Northwest Territories region
P.O. Box 1500

4923 - 52nd Street

Yellowknife NT Xl A 2R3
Canadian Zinc's Permit Applications for Mine Expansion, Prairie Creek Mine

•^g.ss^

P.O. Box 469. Fort Simpson, NT XOE ONO Phone: 867-695-3131 Fax: 867-695-2665

We are in receipt of, and have initially reviewed, Canadian Zinc's applications for a new Land Use
Permit and Water Licence for an expanded Prairie Creek Mine (expanded application). Our

community with Canadian Zinc on this file prior to its official application.
Canadian Zinc has indicated that it is their intention to commence construction of the expanded
mine in the spring of 2022, subject to the issue of permits and related approvals, and to commence
full commercial operations by the end of 2024.
Our technical advisors have conducted a review of Canadian Zinc's expanded application, and
based on their review and feedback, we do not feel an environmental assessment (EA) is necessaiy.
This perspective is based on the fact that our understanding of the potential impacts is actually
better now than it was during the original EA and the water license process provides many of the
same opportunities as an EA to discuss and improve the project if needed. Our reviewers also note
that the certainty of the predictions about project effects, especially with respect to water and

effluent quality, is much better now than it was during the original EA of the mine back in 2012.
This is because Canadian Zinc and its consultants have gathered additional monitoring data and
updated the models used to make predictions.
You will be aware that the original mine project was the subject of environmental assessment
EA0809-02 followed by the issue of operating permits. With our representatives, our nation will
be fully engaged in the permitting process to be managed by the Mackenzie Valley Land and Water
Board (MVLWB) in relation to the new applications. We are confident that the MVLWB' s process
can and will appropriately address all of the issues relating to the revised mine project, and that no
other process, such as additional environmental assessment, is necessary for this purpose.
In the agreements Canadian Zinc has with us, the Company has made commitments regarding
employment of our members, business contracts and other production-related benefits. We are
look forward to seeing these realized.

M

"Antoine

^ First Nation
Box 469, Fort Simpson, NT

XOE ONO
Tel: (867) 695-3131
Fax: (867)695-2665
Em: chief@liidliikue.com

NAHANNI BUTTE DENE BAND
General Delivery, Nahanni Butte
NT, X0E 0N0, Canada
Tel: (867) 602-2900 Fax: (867) 602-2910
Email: finance.nbdb@gmail.com
8 July 2021

Mavis Cli-Michaud, Chair
Mackenzie Valley Land and Water Board
7th Floor - 4922 48th Street
PO Box 2130, Yellowknife NT X1A 2P6

RE: Prairie Creek - Mining and Milling - New Type A Land Use Permit and Water Licence
Renewal Applications (MV2021D0005 MV2021L2-0004)

Ms. Cli-Michaud:
The Naha Dehe Dene Band (“NDDB”) has begun a review of the CanZinc Corporation (“CZN”)
application for the Prairie Creek Mine’s (the “Mine”) New Type A Land Use Permit and Water
Licence Renewal Applications (MV2021D0005 MV2021L2-0004). NDDB’s consultants have
completed a review of the preliminary screening information. NDDB shares the comments
below with the Mackenzie Valley Land and Water Board (the “Water Board”), with respect to
preliminary screening. Further comments on the application will be forthcoming prior to the
review comment deadline.
In this process, NDDB again reminds the Water Board, and other reviewers, that the Prairie
Creek Mine is in our traditional territory. We have the greatest potential for both impacts and
benefits from its development. We recommend that CZN works directly with us to ensure that
the benefits to NDDB exceed the impacts on our community. We recommend that all other
parties to this process respect our community’s primary rights and interests within our
traditional territory.

COMMENT
In determining whether the new applications should proceed directly to the permitting stage,
or should be subject to another Environmental Assessment (“EA”), NDDB received the
following advice from its technical consultants who reviewed the applications:

How will the proposed expansion project affect mine operations and closure?
Project phase Positive effects
•
•
Operations
•
•
•

Closure

estimate up to 180 workers
(up from 120 in original
project)
prediction for better water
quality in effluent (less
effects to Prairie Creek)
metal concentrate will be
shipped in sealed containers
instead of bags (less dust)
use of natural gas for 90% of
fuel needs (less emissions)
prediction for slightly
better long-term water
quality in Prairie Creek
during low flow seasons
than original project

Potentially negative effects
•
•
•

•

•
•

bigger camp means more
sewage, more drinking water
use, more garbage,
bigger planes will be needed
to carry more employees to
site
more land disturbance due to
bigger stockpiles for ore,
tailings, waste rock
Waste Rock Pile will have 5X
more rock and about 2X the
footprint as before – will still
be located in the Harrison
Creek valley
Backfilled underground mine
will be larger
Prediction for long term water
quality in Prairie Creek in high
flow seasons is slightly higher
than original project

How certain are CZN’s predictions on the effects of the expansion project on the
environment?

Overall, the effects of the expansion project on the environment are predicted to be the similar
or, in some aspects, less than the original project. But it is important to keep in mind that
predictions always have some level of uncertainty. Because the proposed expansion would
mean that the underground mine and waste rock pile will be bigger, if the predictions are
wrong, the post-closure water quality could be worse than it would have been for the original
project.
While CZN has hired reputable experts and consultants to do the studies and modelling needed
to make the predictions, those experts still need to make some assumptions about things like

how water will flow through the underground mine after closure or what amounts of metals
will leach out of the waste rock over time. They used several “worst-case” assumptions to make
those predictions, but we will only know how accurate the predictions are once mining begins.
That said, the uncertainty can be addressed in the licensing and permitting process.
It is noted that:
•

•

The certainty of the predictions about project effects, especially with respect water
and effluent quality, is much better now than it was during the original EA of the mine
back in 2012. This is because CZN and its consultants have gathered additional
monitoring data and updated the models used to make predictions.
All projects have uncertainty and, therefore, water licences contain requirements that
ensure companies continue to check their predictions as they go. NDDB can
recommend changes to the water licence that will help to ensure CZN continues to
collect data, regularly updates its predictions, and takes the necessary actions to keep
project effects within an acceptable range.

Are any of the potentially negative effects bad enough to require an EA?
With respect to the protection of the land and water in the area, it does not appear that an
EA would provide much benefit to the project. Consider that:
•
•

The understanding of the potential impacts is actually better now than it was during
the original EA
The water licensing process provides many of the same opportunities as an EA to
discuss and improve the project if needed

July 15, 2021
Mackenzie Valley Land and Water Board
4922-48 Street
P.O. Box 2130
Yellowknife, NT
X1A 2P6
Re: CanZinc Corporation New Type A Land Use permit and Water License
Renewal Applications at Prairie Creek Mine (MV2021D0005, MV2021L20004)
To whom it may concern:
The Parks Canada Agency (Parks Canada) has reviewed CanZinc Corporation’s (CZN)
applications to the Mackenzie Valley Land and Water Board for a new Land Use Permit
and Water License renewal at the Prairie Creek Mine. Our review has identified a number
of potential impacts to Nahanni National Park Reserve (NNPR), including, but not
limited to impacts to water, fish and wildlife.
CZN anticipates that changes in the amended application will overall reduce
environmental impacts. However, there is considerable uncertainty in these predictions.
Although the developed footprint of the site is not anticipated to expand considerably, the
rate of production and the stockpiles will. This will substantially increase the risk of
potential environmental impacts to NNPR should these predictions be false.
Parks Canada anticipates that rigorous review through the licensing and permitting
process can adequately reduce uncertainties in predictions and identify contingencies
that will sufficiently protect NNPR.
If you have any questions please feel free to contact Alexandra Taylor at (250) 683-8170
or Alexandra.Taylor@canada.ca.
Sincerely,

Jonathan Tsetso
Superintendent, Nahanni National Park Reserve
Parks Canada
P.O. Box 348
Fort Simpson, NT
X0E 0N0

