February 16, 2021

David Harpley
Vice President, Environment and Permitting Affairs
Canadian Zinc Corporation
SUITE 1710-650 West Georgia Street
Vancouver BC V6B 4N9

File: MV2020L2-0003

Sent by email

Dear David Harpley,
Re: Issuance Package – Water Licence MV2020L2-0003 – Mining and Milling – Prairie Creek Mine, NT
The Mackenzie Valley Land and Water Board (Board) met on December 17, 2020 and considered the
Application from Canadian Zinc Corporation (CZN) for Water Licence (Licence) MV2020L2-0003 for mining
at Prairie Creek Mine in accordance with the Waters Act.
Water Licence MV2020L2-0003 has been granted for a term of 5 years, effective February 12, 2021, and
expiring February 11, 2026 and is supported by the Board’s Reasons for Decision. These documents are
posted to the Board’s Public Registry.1
A security deposit is required prior to the commencement of Project activities, as per Part C, Condition 1
of the Licence. The security deposit is payable to the Government of the Northwest Territories (GNWT)
and submitted to the following individual, to whom questions regarding security should also be directed:
Director, Water Resources
GNWT – Environment and Natural Resources (ENR)
Box 1320
Yellowknife, NT X1A 2L4
Water Use Fees
Water use fees are required to be paid annually on the anniversary date of the Licence, as per Part B,
Condition 2 of the Licence. Water Use Fees in the amount of $146.00 must be paid hereafter for the
duration of the Licence on or before its annual Anniversary date. As per the Board’s Water Use Fee Policy2,
fees are based on the volume of Water that is authorized by the Licence, not the amount that is actually
used. If CZN does not use Water because the site is in care and maintenance, CZN will still be required to
1
2

See www.mvlwb.com Online Registry for MV2020L2-0003.
See www.mvlwb.com → Resources → Policies and Guidelines: MVLWB Water Use Fee Policy, dated March 2013.
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pay Water Use Fees annually. Water use fees must be paid to the Government of the Northwest
Territories.
Management Plans – Revision and Resubmission Required
The Board requires that the Engagement Plan3 be revised to include all changes detailed in the Reasons
for Decision and resubmitted six months prior to commencement of activities. This Plan will be
considered to be approved, conditionally upon receipt of this information, and written conformity of
confirmation from Board staff.
Management Plans – Not Approved
The Board did not approve the Waste Management Plan, Spill Contingency Plan, Aquatic Effects
Monitoring Program (AEMP) Design Plan, and Closure and Reclamation Plan submitted with the
Application as explained in the Reasons for Decision. The Board requires the Plans to be submitted, for
approval, prior to the commencement of activities.
Condition
Number
Part E,
Condition 1

Title of Plan (Version)
Waste Management Plan 4

Part H,
Condition 1

Spill Contingency Plan 5

Part G,
Condition 2

Aquatic Effects Monitoring Program Design Plan 6

Part I,
Condition 1

Closure and Reclamation Plan 7

Date Revision Due
V2, six months prior
to commencement
of activities
V2, six months prior
to commencement
of activities
V2, one year prior to
commencement of
Construction
V2, six months prior
to extracting Waste
Rock from the
underground

CZN must revise and submit the Waste Management Plan and the Spill Contingency Plan in accordance
with comments and commitments made during this review, as summarized in the Table 1 and Table 2,
respectively, of Appendix A (attached).
Board Expectation for New Long-term Applications
Although Licence MV2020L2-0003 and Permit MV2020D0007 require submissions prior to
commencement of activities, the Board notes that many of those plans would be required at the
Application phase, especially if CZN are seeking changes to management. Refer to the MVLWB Guide to
Water Licensing Process to determine the submission required for the Application to be deemed
complete. CZN is encouraged to engage with reviewers to address any concerns to facilitate an expedient
review process before submitting the new and longer-term Applications. The Board has clarified its
3

See MVLWB Online Registry for CZN – Engagement Plan – May 13_20 (hyperlink).
See MVLWB Online Registry for CZN – Waste Management Plan – May 13_20 (hyperlink).
5 See MVLWB Online Registry for CZN – Spill Contingency Plan – May 13_20 (hyperlink).
6 See MVLWB Online Registry for CZN – 2014 AEMP Design Plan – May 13_20 (hyperlink)
7
See MVLWB Online Registry for CZN – Closure and Reclamation Plan – May 13_20 (hyperlink)
4
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expectations for the following items.
Project Schedule:
When CZN submits the new longer-term Applications with its updated mine plan, the Board expects CZN
to provide a realistic Project schedule, so the Board can adjust the submission timelines accordingly in the
next proceeding.
Determination of Prairie reek Flow Rate:
Licence MV2020L2-0003 Part F, Condition 11 requires CZN to submit the Protocol for Real-Time Estimation
of Prairie Creek Flows three months prior to Discharge of any Effluent from SNP Station 13. If CZN proposes
to seek approval of the Variable Load Discharge in the new long-term Applications with the updated mine
plan, the Board expects CZN to submit flow data in accordance with Part F, Conditions 9 to 15 to provide
basis for the Variable Load Discharge for the updated mine plan.
Determination of Prairie Creek Water Quality:
Although the Licence MV2020L2-0003 requires baseline Water quality data to be submitted three months
prior to Discharge of any Effluent, the Board notes that baseline Water quality data should be submitted
with CZN’s new Mining and Milling Applications to reflect its updated mine plan. When CZN submits the
new Applications with the updated mine plan, the Board expects CZN to submit the baseline Water quality
data in Prairie Creek and use the data to inform Site Specific Water Quality Objectives and Effluent Quality
Criteria. The Board reminds CZN that the MVLWB/GNWT Guidelines for Effluent Mixing Zones, and
MVLWB Water and Effluent Quality Management Policy outline the types of information that should be
submitted with the Applications to help the Board set terms and conditions for Effluent Discharge.
Geochemical Test for North Side of Water Storage Pond:
The Board notes that CZN submitted a geochemical test results from the north side of the Water Storage
Pond that was required in the previous Licence MV20082L-0002, Part F, Condition 14. The Board notes
that the condition does not require the geochemical data to be submitted for Board approval, but requires
the overburden disposal plan to be submitted for Board approval if any significant leaching potential is
defined. The Board hereby directs CZN to include the geochemical data for the north side of the Water
Storage Pond with its forthcoming Applications for its updated mine plan. The Board also notes that CZN
should use the geochemical data to inform the Design and Construction Plan, which is required prior to
Construction of the Water Storage Pond.
AEMP:
The Board expects CZN to submit an updated AEMP Design Plan in accordance with the MVLWB/GNWT
Guidelines for Aquatic Effects Monitoring Program when CZN applies for the new longer-term Applications
to reflect its updated mine plan. The Board encourages CZN to host the AEMP Working Group as early as
possible to identify the baseline data gap and collect any additional baseline data. This will reduce delays
in permitting and Construction after licence issuance.
Amalgamating Authorizations
CZN has obtained separate authorizations for its mining and milling and mineral exploration activities at
the Prairie Creek Mine. The Board issued these authorizations at the time in accordance with CZN’s
proposed Project schedule. Because CZN has not been able to move forward with production, the multiple
authorizations and their overlapping scopes for the same mine site has caused confusion on regulatory
requirements. The Board has a strong preference for CZN’s future Applications based on an updated mine
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plan to include all activities at Prairie Creek Mine, including those currently separately authorized under
the mining and milling and mineral exploration authorizations. This is especially important if CZN is
uncertain of its future Project schedule. The reporting requirements of the multiple authorizations can be
aligned to reduce administrative burden and overlapping scopes can be prevented if the authorizations
were amalgamated.
Inspectors:
The Inspector referred to in this Licence can be contacted at the following office:
GNWT-ENR - Dehcho Regional Office
PO Box 240
Fort Simpson, NT X0E 0N0
Phone: 1-867-695-7450
Analyst:
The Analyst referred to in the Surveillance Network Program annexed to this Licence can be contacted as
follows:
Street Address:
Taiga Environmental Laboratory
4601 – 52nd Ave
Yellowknife, NT
X1A 1L4

Mailing Address:
Taiga Environmental Laboratory
P.O. Box 1320
Yellowknife, NT
X1A 2L9

Phone: (867) 767-9235, ext 53151
Fax: (867) 920-8740
Full cooperation of CZN is anticipated and appreciated. Please contact Kim Murray at (867) 766 7458 with
any questions or concerns regarding this letter.
Yours sincerely,

Mavis Cli-Michaud
Mackenzie Valley Land and Water Board, Chair
Copied to:

Distribution List
Kyle Christiansen – Inspector, GNWT-ENR
Meghan Beveridge – A/Director, Water Resources, GNWT-ENR

Attached:

Water Licence MV2020L2-0003
Reasons for Decision
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Table 1: Board Directives on Waste Management Plan
Item

a.

Requirements

Include the management of Tank Farm decant Water.

Review Comment
Reference June 18,
2020
MVLWB-34

Table 2: Board Directives on Spill Contingency Plan
Item

Requirements

Review Comment
Reference June 18,
2020
MVLWB-18

a.

Clarify the management of aviation fuel at the airstrip.

b.

Clarify the mitigation measure around the south yard, including updating Fig. 4.

MVLWB-19

c.

Include fuel handing procedures.

MVLWB-20

d.

Clarify that the 500-gallon diesel camp that fuels the two camp generators is on
the south-west side of the Mill.

MVLWB-21

e.

Provide details regarding the catchment pond liner.

MVLWB-25

f.

Clarify the maintenance of the gate valve.

MVLWB-26

g.

Describe how the Harrison Creek culvert can be used as a control point for
potential spills.

MVLWB-27

h.

Add contingency plan for other incidents which could occur during mine
operations, including for fires and explosions.

MVLWB-29

i.

Reference the management of the Tank Farm Decant Water described in the
Waste Management Plan.

MVLWB-34
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Mackenzie Valley Land and Water Board
Water Licence

Pursuant to the Mackenzie Valley Resource Management Act and Regulations, the Mackenzie Valley Land
and Water Board, hereinafter referred to as the Board, hereby grants to:
Canadian Zinc Corporation
(Licensee)
of

Suite 1710-650 West Georgia Street, Vancouver, BC V6B 4N9
(mailing address)

hereinafter called the Licensee, the right to alter, divert, or otherwise use water subject to the
restrictions and conditions contained in the Waters Act and Regulations made thereunder and subject to
and in accordance with the conditions specified in this Licence.
Licence number:

MV2020L2-0003

Licence type:

A

Water Management Area:

Northwest Territories 03

Location:

Prairie Creek Mine, NT

Purpose:

To use water and dispose of waste and associated
uses

Description:

Mining and Milling

Quantity of water not to be exceeded:

14,600 cubic metres (m3) annually
February 12, 2021

Effective date of Licence:

February 11, 2026

Expiry date of Licence:

This Licence, issued and recorded at Yellowknife, includes and is subject to the annexed conditions.
Mackenzie Valley Land and Water Board

________________________________
Mavis, Cli-Michaud, Chair

________________________________
Amanda Gauthier, Witness

Approved by

_________________________________
Honourable Shane Thompson
Minister of Environment and Natural Resources

Type A Water Licence MV2020L2-0003
Canadian Zinc Corporation – Mining and Milling
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Part A: Scope and Definitions
Scope:
1.

This Licence entitles Canadian Zinc Corporation (CZN or Licensee) to use Water and deposit Waste for Mining
and Milling activities at Prairie Creek Mine.
The scope of this Licence includes the following:
a) Extraction of Waste Rock and Ore from Prairie Creek Mine;
b) Demolition, refurbishment, development and operation of site facilities;
c) Storage of fuel;
d) Development of a Waste Rock Pile;
e) Expansion, division by dyke, and upgrading of existing Water Storage Pond;
f) Preparation of the site for, and Construction of, Water Storage Pond 2;
g) Operation of a mill;
h) Backfill of Paste tailings and Dense Media Separation Rock into underground mine;
i) The use of Water for processing and domestic purposes; and
j) Progressive Reclamation and associated Closure and Reclamation activities.

2.

The scope of this Licence is as described in Table 3: Final scope of development in the Report of
Environmental Assessment EA0809-002.

3.

This Licence is issued subject to the conditions contained herein with respect to the Use of Water and the
depositing of Waste of any type in any Waters or in any place under any conditions where such Waste or
any other Waste that results from the deposit of such Waste may enter any Waters. Whenever new
Regulations are made or existing Regulations are amended by the Governor in Council under the Waters
Act or other statutes imposing more stringent conditions relating to the quantity or type of Waste that may
be deposited or under which any such Waste may be deposited, this Licence shall be deemed, upon
promulgation of such Regulations, to be automatically amended to conform with such Regulations.

4.

The Licensee shall take every reasonable precaution to protect the environment.

5.

In conducting its activities under this Licence, the Licensee shall make best efforts to consider and
incorporate any scientific and Traditional Knowledge that is made available to the Licensee.

6.

Compliance with the terms and conditions of this Licence does not relieve the Licensee from responsibility
for compliance with the requirements of all applicable, federal, territorial and municipal legislation.
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Definitions:
Act – the Waters Act.
Acid Rock Drainage (ARD) – the production of acidic leachate, Seepage or drainage from underground workings,
Ore piles, Waste Rock, processed Ore, or overburden that can lead to the release of metals to Groundwater or
surface Water during the life of the Project and after closure.
Action Level – a predetermined qualitative or quantitative trigger which, if exceeded, requires the Licensee to
take appropriate actions.
Allowable Discharge Load (ADL) – a quantity or load of a Water Quality Parameter that can be discharged into
Prairie Creek at any given time that will not cause Water Quality Objectives to be exceeded at the edge of the
Initial Dilution Zone.
Aquatic Effects Monitoring Program (AEMP) – a monitoring program developed for the Project in accordance
with this Licence and the MVLWB/GNWT Guidelines for Aquatic Effects Monitoring Programs.
Board – the Mackenzie Valley Land and Water Board established under Part 4, Section 99 of the Mackenzie Valley
Resource Management Act.
Bypass Seepage – Seepage from the mine that bypasses Wastewater collection facilities and Discharges directly
to the Receiving Environment.
Closure and Reclamation – the process and activities that facilitate the return of areas affected by the Project to
viable and, wherever practicable, self-sustaining ecosystems that are compatible with a healthy environment and
human activities.
Closure and Reclamation Plan (CRP) – a document, developed in accordance with this Licence and the
MVLWB/AANDC Guidelines for the Closure and Reclamation of Advanced Mineral Exploration and Mine Sites in
the Northwest Territories, that clearly describes the Closure and Reclamation for the Project.
Closure Cost Estimate – an estimate of the cost to close and reclaim the Project.
Construction – any activities undertaken to construct or build any component of the Project.
Cby – the concentration of a Water Quality Parameter in the Bypass Seepage.
Ceff – the concentration of a Water Quality Parameter in the Effluent measured at SNP Station 13.
Cup – the concentration of a Water Quality Parameter in Prairie Creek upstream of the Exfiltration Trench.
Dense Media Separation Rock (DMS Rock) – the Waste material, rejected from coarsely crushed Ore following a
gravity separation process within the mill.
Dam Safety Guidelines – the Canadian Dam Association (CDA) Dam Safety Guidelines, including the CDA Dam
Safety Guidelines Technical Bulletins.
Discharge – the direct or indirect release of any Water or Waste to the Receiving Environment.
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Ecological Integrity – a condition that is determined to be characteristic of its natural region and likely to persist,
including abiotic components and the composition and abundance of native species and biological communities,
rates of change and supporting processes.
Effective Date of Variable Load Discharge – the date upon which the Licensee may begin to Discharge Effluent as
per conditions in Part F, Condition 23.
Effluent – a Wastewater Discharge.
Effluent Discharge Load (EDL) – the quantity or load of a Water Quality Parameter in the Effluent. The EDL is
calculated as the product of the concentration of a Water Quality Parameter in the Effluent (Ceff) and the Effluent
flow rate (Qeff).
Effluent Quality Criteria (EQC) – numerical or narrative limits on the quality or quantity of the Waste deposited
to the Receiving Environment.
Engagement Plan – a document, developed in accordance with the Board’s Engagement and Consultation Policy
and the Engagement Guidelines for Applicants and Holders of Water Licences and Land Use Permits, that clearly
describes how, when, and which engagement activities will occur with an affected party during the life of the
Project.
Engineered Structures – any structure or facility which was designed by a Professional Engineer, including but not
limited to, the Ore Stockpile, Sewage Treatment Plant, Waste Rock Pile, Water Storage Pond, Water Storage Pond
2, and Water Treatment Facilities associated with the Project.
Environmental Assessment – Environmental Assessment EA0809-002, conducted by the Mackenzie Valley
Environmental Impact Review Board for the Project.
Exfiltration Trench – the Effluent Discharge structure under the bed of Prairie Creek containing two lengths of
perforated pipe, one 8 m long and the other 6 m long to be used during open Water and ice-cover conditions,
respectively.
Failure Modes and Effects Analysis (FMEA) – for the purpose of this Licence, a risk-based analysis method that
identifies all the conceivable failure modes associated with the Project, the consequences of each failure mode,
and potential mitigation options. The objective of an FMEA for the Project is to ensure that the design,
Construction and operations take into account, and provide an appropriate level of mitigation for all significant
risks related to Water quantity and quality.
Flotation Tailings – the thickened slurry of process Water and fine grained solid Waste remaining after the Ore
has been ground, and economic minerals have been removed.
Greywater – all liquid Wastes from showers, baths, sinks, kitchens, and domestic washing facilities but not
including toilet Wastes.
Groundwater – as defined in section 1 of the Waters Regulations: all water in a zone of saturation below the land
surface, regardless of its origin.
Initial Dilution Zone – the area contiguous with the point of Effluent Discharge where the Effluent mixes with
ambient Water and where concentrations of some substances may not comply with Water quality guidelines or
objectives.
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Inspector – a person designated by the Minister under subsection 65(1) of the Waters Act as an Inspector.
Licensee – the holder of this Licence.
Live Storage – the contingency and operational storage capacity of an impoundment used for the storage of
Water.
Maximum Average Concentration – the running average of any four consecutive samples collected and analyzed
as per the requirements of the Surveillance Network Program.
Maximum Grab Concentration – the concentration of any one sample collected and analyzed as per the
requirements of the Surveillance Network Program.
Metal Leaching (ML) – the release of metals in Seepage or drainage from underground workings, Ore piles, Waste
Rock, tailings, or overburden, in either disturbed or undisturbed conditions, to Groundwater and surface Water
during Construction, operations, or after closure of the Project.
Milling – processing activities used to recover economic minerals from the Ore.
Mill Commissioning – the initial start-up and testing of processing equipment within the mill. For the purpose of
this Licence, the start of Mill Commissioning means that Ore or low-grade Ore is taken through one or more of
these steps.
Mining Operations – refers to any and all activities associated with the underground mine, including dewatering
of the existing workings, rehabilitation of the existing workings, drilling and blasting of rock, extraction of Waste
Rock and Ore, and placement of Waste Rock and Ore in temporary or permanent containment areas.
Minister – the Minister of the Government of the Northwest Territories (GNWT) – Environment and Natural
Resources, as the case may be.
Modification – in respect of a structure, means a change, other than an expansion, that does not alter the purpose
or function of a structure.
Ore – rock that contains a sufficient quantity of economic minerals to warrant processing.
Ore Stockpile – refers to the temporary Ore stockpile(s) in the mill area associated with the Project.
Paste – a non-segregating mixture with a high solids content, Water, and possibly cement and/or other additives
that is pumped or hauled by truck from the process plant for placement in the underground workings. The solids
content may consist of, for example, DMS Rock, processed Waste Rock, and Flotation Tailings.
Professional Engineer – a person registered with the Northwest Territories and Nunavut Association of
Professional Engineers and Geoscientists to practice as a Professional Engineer in the Northwest Territories as per
the territorial Engineering and Geoscience Professions Act and whose professional field of specialization is
appropriate to address the components of the Project at hand.
Progressive Reclamation – Closure and Reclamation activities conducted during the operating phase of the
Project.
Project – the Prairie Creek Mine Project as summarized in Part A, Conditions 1 and 2 (the Scope of this Licence).
MV2020L2-0003 – Canadian Zinc Corporation

Page 5 of 61

Qby – the rate of flow of the Bypass Seepage.
Qeff – the rate of Effluent Discharge into Prairie Creek as measured at SNP Station 13.
Qfrac – the fraction of creek flow that passes directly over the perforated pipe section of the Exfiltration Trench
and is available for initial dilution of the Effluent.
Qup – the rate of flow in Prairie Creek as measured or estimated at SNP Station 17.
Rating Curve – a graph and equation describing the relationship between an instantaneous measurement of depth
(stage) of Water in Prairie Creek and the volume of Water flowing in the Prairie Creek at the time of the
measurement (discharge). It is also called a “stage-discharge relationship”.
Receiving Environment – the natural aquatic environment that receives any Water or Waste released from the
Project.
Reclamation Research – literature reviews, laboratory or pilot scale tests, engineering studies, and other methods
of resolving uncertainties and answering questions pertaining to environmental risks for the purpose of providing
data and information that will reduce uncertainties for closure options, selected closure activities, and/or closure
criteria.
Response Framework – is a systematic approach to responding when the results of a monitoring program indicate
that an Action Level has been reached.
Response Plan – is a part of the Response Framework that describes the specific actions to be taken by the
Licensee in response to reaching or exceeding an Action Level.
Seepage – includes any Water or Waste that passes through or escapes from any structure designed to contain,
withhold, divert, or retain the Water or Waste.
Sentinel Parameters – those Water Quality Parameters in the Effluent that will be analyzed at the mine site for
the purposes of ensuring all Effluent Discharge Loads are less than the Allowable Discharge Loads.
Sewage – includes all toilet Wastes and Greywater.
Sewage Treatment Plant – the Engineered Structures that are designed to contain and treat Sewage produced at
the Project.
Spill Contingency Plan (SCP) – a document developed for the Project in accordance with INAC’s Guidelines for Spill
Contingency Planning.
Surveillance Network Program (SNP) – the totality of the sampling requirements detailed in Annex A of this
Licence.
Traditional Knowledge – the cumulative, collective body of knowledge, experience, and values built up by a group
of people through generations of living in close contact with the region. It builds upon the historic experiences of
a people and adapts to social, economic, environmental, spiritual, and political change.
Unauthorized Discharge – is a release or Discharge of any Water or Waste not authorized under this Licence.
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Variable Load Discharge – the Discharge of Effluent to Prairie Creek in a manner that allows the Licensee to vary
the quality and quantity of Effluent based on ambient creek flow conditions while ensuring that Water Quality
Objectives are continuously maintained at the edge of the Initial Dilution Zone.
Waste – any substance defined as Waste by section 1 of the Act.
Waste Management Plan (WMP) – a document, developed in accordance with the MVLWB Guidelines for
Developing a Waste Management Plan, that describes the methods of Waste management for the Project from
Waste generation to final disposal.
Waste Rock – all unprocessed rock materials that are produced as a result of Mining Operations.
Waste Rock Pile – the facility designed for the containment of Waste Rock associated with the Project.
Wastewater – Water that is generated by site activities or originates on site that requires treatment or any other
Water management activity.
Water(s) – any Water as defined by section 1 of the Act.
Water Quality Objective (WQO) – a numerical concentration or narrative statement that has been established to
support and protect the designated uses of Water at a specified site.
Water Quality Parameter – a discrete chemical or microbiological entity within Water or Waste.
Water Storage Pond – the impoundment that will be used for the storage of Water and up to 50,000 tonnes of
Flotation Tailings during operations.
Water Storage Pond 2 – the impoundment that may be constructed for storage of Water during operations.
Water Treatment Facilities – the Engineered Structures that are designed to collect and treat Wastewater
produced from this Project.
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Part B: General Conditions
1.

The Licensee shall ensure that a copy of this Licence is maintained at the site of operation at all times.

2.

The Water use fee shall be paid by the Licensee annually in advance of any Water use in accordance with
the Mackenzie Valley Land and Water Board Water Use Fee Policy.

3.

All information submitted to the Board as required by this Licence must be in accordance with the
Mackenzie Valley Land and Water Board’s Document Submission Standards.

4.

The Licensee shall operate in accordance with any plans approved pursuant to the conditions of this Licence
and with any revisions to the plans as may be made from time to time pursuant to the conditions of this
Licence and as approved by the Board. If any plan is not approved by the Board, the Licensee shall revise
the plan according to the Board’s direction and re-submit it to the Board for approval prior to carrying out
the associated activity.

5.

All revised plans submitted to the Board shall include a brief summary of the changes made to the plan.

6.

All plans submitted to the Board shall include a section which identifies where the specific requirements of
the Licence are addressed within the plan.

7.

The Licensee shall annually review the plans referred to in Part B Condition 15, Part E, Conditions 1, 5, 9 and
12, Part F, Condition 4, and Part H, Condition 1 and shall revise the plans as necessary to reflect changes in
Project operation and technology, or as requested by the Board. All revised plans shall be submitted to the
Board for approval.

8.

The Licensee shall comply with the Schedules annexed to this Licence and with any amendments to the
Schedules, as may be made from time to time, pursuant to the conditions of this Licence and as approved
by the Board.

9.

The Surveillance Network Program and Schedules annexed to this Licence form an integral part of this
Licence.

10.

The Licensee shall comply with the Surveillance Network Program annexed to this Licence, and any
amendment to the Surveillance Network Program made from time to time, pursuant to the conditions of
this Licence and as approved by the Board.

11.

The Schedules, the Surveillance Network Program, and any compliance dates specified in this Licence may
be amended at the discretion of the Board.

12.

Meters, devices, or other such methods used for measuring the volumes of Water used and Waste
discharged shall be installed, operated, and maintained by the Licensee to the satisfaction of an Inspector.

13.

The Licensee shall post and maintain the signs necessary to identify the stations of the Surveillance Network
Program to the satisfaction of an Inspector.
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14.

The Licensee shall submit an Annual Water Licence Report to the Board no later than March 31 of the year
following the calendar year reported. The Annual Water Licence Report shall contain the information in
accordance with Schedule 1, Condition 1.

15.

The Licensee shall comply with the Engagement Plan, once approved.
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Part C: Conditions Applying to Security Requirements
1.

The Licensee shall post and maintain a security deposit with the Minister in accordance with Schedule 2.
The Licensee shall not commence Project activities until the security deposit has been accepted by the
Minister.

2.

Upon request of the Board, the Licensee shall submit an updated Closure Cost Estimate using the current
version of RECLAIM or another method acceptable to the Board.

3.

The amount of the security deposit required by Part C, Condition 1 may be adjusted by the Board:
a) Based on an updated Closure Cost Estimate as per Part C, Condition 2; or
b) Based on such other information as may become available to the Board.

4.

If the amount of the security deposit is adjusted by the Board as per Part C, Condition 3, the Licensee shall
post the adjusted amount with the Minister within the timeframe set by the Board. The Licensee shall not
commence any new activities associated with a security adjustment until the additional security deposit has
been accepted by the Minister.

5.

Unless otherwise approved by the Board, the Licensee may not submit security adjustment requests except
with the Closure and Reclamation Plan.
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Part D: Conditions Applying to Construction
1.

The Licensee shall ensure that all Engineered Structures intended to contain, withhold, divert, or retain
Water or Waste are designed, constructed, and maintained to prevent escape of Waste to the Receiving
Environment.

2.

The Licensee shall ensure that all Construction of Engineered Structures will be supervised and field checked
by a Professional Engineer.

3.

The Licensee shall maintain Construction records of Engineered Structures and make them available at the
request of the Board and/or an Inspector.

4.

The Licensee shall ensure that all Engineered Structures intended to contain, withhold, divert, or retain
Water or Wastes are designed, constructed, and maintained to meet or exceed the Dam Safety Guidelines.

5.

The Licensee shall submit an update to the schedule for Construction and Project development to the Board
and an Inspector upon request.

6.

A minimum of 90 days prior to the start of Construction of the Waste Rock Pile, The Licensee shall submit
to the Board the Final Detailed Design Report, Construction drawings and specifications, and a Quality
Control Plan stamped by a Professional Engineer. The Final Detailed Design Report shall comply with
Schedule 3, Condition 1.

7.

A minimum of 90 days prior to the start of Construction of the Ore Stockpile(s), The Licensee shall submit
to the Board the Final Detailed Design Report, Construction drawings and specifications, and a Quality
Control Plan stamped by a Professional Engineer. The Final Detailed Design Report shall comply with
Schedule 3, Condition 1.

8.

Prior to extracting Waste Rock from the underground mine in accordance with this Licence, the Licensee
shall upgrade the existing Water Storage Pond to increase the Water storage capacity to achieve, at a
minimum, the following:
a)
b)

A Live Storage volume of 186,000 m3 in cell A; and
A Live Storage volume of 224,000m3 in cell B.

9.

A minimum of 90 days prior to the start of upgrading of the Water Storage Pond referred to in Part D,
Condition 8, the Licensee shall submit the Final Detailed Design Report, Construction drawings and
specifications, and a Quality Control Plan stamped by a Professional Engineer to the Board. The Final
Detailed Design Report shall comply with Schedule 3, Condition 2.

10.

If the Failure Modes and Effects Analysis (FMEA) Report approved under Part H, Condition 4 recommends
the Construction of Water Storage Pond 2, the Licensee shall prepare the site, including but not limited to
the stripping of vegetation.

11.

If the FMEA Report approved under Part H, Condition 4 recommends the Construction of Water Storage
Pond 2, the Licensee shall construct the pond to achieve, at a minimum, a Live Storage volume of 200,000
m3 as soon as is practical to do so, given the ground conditions present at this site, or as required by the
Board.
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12.

A minimum of 90 days prior to the start of Construction (if required) of the Water Storage Pond 2 referred
to in Part D, Condition 10, the Licensee shall submit the Final Detailed Design Report, Construction drawings
and specifications, and a Quality Control Plan stamped by a Professional Engineer to the Board. The Final
Detailed Design Report shall comply with Schedule 3, Condition 2.

13.

Where bedrock is expected to be encountered during Construction of the Water diversions, the Water
Storage Pond(s), the road to the Waste Rock Pile and/or the Waste Rock Pile and Seepage collection system,
the Licensee shall inspect blasted rock for the presence of sulphide mineralization. Any rock that contains
sulphide mineralization shall be segregated and placed in the Waste Rock Pile.

14.

A minimum of 90 days prior to Construction of the Exfiltration Trench, the Licensee shall submit to the Board
a Final Detailed Design Report, Construction drawings and specifications, and a Quality Control Plan
stamped by a Professional Engineer. The Final Detailed Design Report shall comply with Schedule 3,
Condition 3.

15.

The Licensee shall not carry out Construction activities related to the Exfiltration Trench before June 1 and
after August 15, unless otherwise approved by the Board.

16.

Within 90 days of completion of the Exfiltration Trench, the Licensee shall submit a Final Construction
Report to the Board. This shall include as-built drawings, documentation of field decisions that deviate from
the Final Detailed Design Report, and any data used to support these decisions.

17.

There shall be no production of Ore concentrates until a secure containment area has been constructed.

18.

The Licensee shall submit to the Board a minimum of 90 days prior to the start of Construction or upgrading
of any Engineered structures not described in Part D, Conditions 6, 7, 9, 12 and 14, the Final Detailed Design
Report, Construction drawings and specifications, and a Quality Control Plan stamped by a Professional
Engineer. The Final Detailed Design Report shall comply with Schedule 3, Condition 4.

19.

The Licensee shall within 90 days of completion of any Engineered Structures, submit to the Board, a
Geotechnical Engineering Report stamped by a Professional Engineer. This shall include as-built drawings of
the structures, documentation of field decisions that deviate from the Final Detailed Design Report, and any
data used to support these decisions.

20.

The Licensee may commence Construction of structures in Part D, Conditions 6, 7, 9, 12, 15, 19, and other
related Engineered Structures provided the following requirements are met:
a) The Licensee has notified the Board and an Inspector in writing of proposed Construction
activities/work at least 30 days prior to the beginning of the activities;
b) The Board has not, during the 30 days following notification of the proposed Construction activities,
informed the Licensee that review of the proposal will require additional time; and
c) The Board has not rejected the proposed Construction activities.

21.

Construction of Engineered Structures for which all the conditions in Part D, Condition 21 have not been
met may be carried out only with written approval from the Board.

22.

The Licensee shall provide written notification to an Inspector a minimum of 48 hours prior to the
commencement of Construction. This shall include the name and contact information for the Construction
superintendent.
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Part E: Conditions Applying to Waste Management
1.

A minimum of six months prior to commencement of activities, the Licensee shall submit to the Board, for
approval, a revised Waste Management Plan. The Licensee shall not commence any Construction activities
prior to Board approval of the Plan.

2.

The Licensee shall maintain all structures designed to contain, withhold, retain, or divert Water or Waste in
a manner consistent with the approved relevant Final Detailed Design Reports, as-built reports, and
management and monitoring plans, so as to prevent the escape of Waste. In addition, the Licensee shall:
a)

b)
c)

3.

The Licensee shall construct, operate, and maintain the Waste Rock Pile to design specifications such that:
a)
b)
c)

d)

4.

Ensure that all such structures are inspected annually during the summer months by a Professional
Engineer. Within 90 days of the inspection, the Licensee shall submit the Engineer's full Geotechnical
Inspection Report to the Board. The Report shall satisfy the requirements of Schedule 4, Condition 1,
and include a covering letter from the Licensee outlining an implementation plan to respond to any
recommendations made by the Professional Engineer;
Provide written notification to an Inspector a minimum of two weeks prior to the Engineer’s annual
inspection conducted as per Part E, Condition 2 a); and
Ensure that weekly inspections of such structures are conducted, and the records of these inspections
are kept for review upon the request of an Inspector. The Licensee shall perform more frequent
inspections at the request of an Inspector.

Impacts to the Receiving Environment are prevented or minimized through the use of appropriate
mitigation measures, monitoring, and follow-up actions;
Conditions for eventual Closure and Reclamation of the facility are optimized;
Monitoring of the Waste Rock Pile is sufficient to ensure that:
i. Performance design criteria, as described in the Final Detailed Design documents described in Part
D, Condition 6, are being met; and
ii. Changes in management of the Waste Rock Pile, including any necessary additional mitigations,
are identified.
A Response Framework is in place to ensure that the Licensee will take appropriate actions if Action
Levels, as defined in the Waste Rock and Ore Storage Management Plan, are exceeded.

The Licensee shall construct, operate, and maintain the Ore storage area(s) to design specifications such
that:
a)
b)
c)

Impacts to the Receiving Environment are prevented or minimized through the use of appropriate
mitigation measures, monitoring, and follow-up actions;
Conditions for eventual Closure and Reclamation of the area(s) are optimized; and
A Response Framework is in place to ensure that the Licensee will take appropriate actions if Action
Levels, as defined in the Waste Rock and Ore Storage Management Plan, are exceeded.

5.

Six months prior to commencement of camp demolition and new camp Construction, the Licensee shall
submit a Waste Rock and Ore Storage Management Plan to the Board for approval, which meets the
objectives listed in Part E, Conditions 3 and 4, and satisfies the requirements of Schedule 4, Condition 2.

6.

Within 90 days following the effective date of this Licence, the Licensee shall conduct investigations to
establish whether the existing Waste Rock Pile below the 970 and 930 portals is contributing to metal
loading from the site. The investigations shall satisfy the requirements of Schedule 4, Condition 3 and results
should be reported in the SNP Reports and Annual Reports on March 31 each year.
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7.

Six months prior to Mill Commissioning, the Licensee shall submit a Contaminant Loading Management Plan
to the Board for approval, which satisfies the requirements of Schedule 4, Condition 4, and meets the
objective of minimizing contaminant loading from Ore concentrate handling and transport.

8.

The Licensee shall submit updates of the Contaminant Loading Management Plan to the Board for approval
at the following times:
a)
b)

9.

If the Licensee seeks changes to this Plan; and
Upon the request of the Board.

At least six months prior to Mill Commissioning, the Licensee shall submit a Tailings and Backfill
Management Plan to the Board for approval, which satisfies the requirements of Schedule 4, Condition 5
and meets the following objectives:
a)
b)
c)
d)

100% backfill of Flotation Tailings into the underground workings is completed at mine closure;
The potential for Groundwater movement within the backfilled mine is minimized;
Void spaces within the backfilled mine are minimized; and
The quantity and residence time of tailings stored on surface are minimized.

10.

The Licensee shall not store more than 50,000 tonnes of tailings in the Water Storage Pond at any time
during operations.

11.

The Licensee shall not store more than 40,000 tonnes of Ore in Ore stockpiles on the surface within the first
year following Mill Commissioning. One year following Mill Commissioning, no more than 5,000 tonnes of
Ore shall be stored on the surface at any time.

12.

Six months prior to extracting Waste Rock from the underground mine in accordance with this Licence, the
Licensee shall submit an Explosives Management Plan to the Board for approval, which satisfies the
requirements of Schedule 4, Condition 6, and meets the objective of minimizing nitrogen species loading to
the Receiving Environment.
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Part F: Conditions Applying to Water and Wastewater Management
1.

The Licensee shall manage Water and Wastewater with the objective of minimizing the impacts of the
Project on the quantity and quality of Water in the Receiving Environment through the use of appropriate
mitigation measures, monitoring, and follow-up actions.

2.

The total quantity of fresh Water drawn from the Prairie Creek Alluvial Aquifer for use by the Prairie Creek
Mine Project shall not exceed 14,600 m3 annually.

3.

The Licensee shall complete an assessment of options to reduce the inflow of Water into the mine. Results
of the assessment shall be submitted to the Board six months prior to Construction, accompanied by
recommendations for Water management and a schedule of implementation.

4.

Six months prior to Construction, the Licensee shall submit a Construction Phase Water Management Plan
to the Board for approval, which meets the objective listed in Part F, Condition 1 of this Licence and satisfies
the requirements of Schedule 5, Condition 1.

5.

Six months prior to extracting Waste Rock from the underground mine in accordance with this Licence or
Mill Commissioning (whichever occurs first), the Licensee shall submit an Operational Phase Water
Management Plan to the Board for approval, which meets the objective listed in Part F, Condition 1 of this
Licence and satisfies the requirements of Schedule 5, Condition 2.

6.

The Licensee shall submit an update of the Operational Phase Water Management Plan to the Board for
approval at the following times:
a) If the Licensee seeks changes to this Plan;
b) Every three years following approval of the Plan; and
c) Upon the request of the Board.

7.

Within six months after commissioning the Water Treatment Facilities, the Licensee shall submit a report to
the Board detailing efforts to optimize Effluent quality discharged from the facilities.

8.

The results of any monitoring performed in a calendar year under the approved plans referred to in Part F,
Conditions 4 and 5 shall be reported in the Annual Water Licence Report as per Part B, Condition 14 and
Schedule 1, Condition 1.

Determination of Prairie Creek Flow Rates
9.

The Licensee shall install a flow gauge in Prairie Creek at SNP Station 17, upstream of the point of Effluent
Discharge. The Licensee shall submit details of and rationale for the location of the gauge site to the Board
upon request.

10.

The Licensee shall obtain at least 12 simultaneous stage and discharge measurements at SNP Station 17 that
are taken over a range of annual creek flows including the winter period of ice cover, the spring freshet, the
summer open flow, and the autumn declining flow periods and use these to provide a Rating Curve for the
site.
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11.

Three months prior to Discharge of any Effluent from SNP Station 13, the Licensee shall update the Protocol
for Real-Time Estimation of Prairie Creek Flows, based on data collected in Part F, Condition 10, and any
subsequent measurements. The Protocol shall include the specific measurements made and resultant
Rating Curve developed under Part F, Condition 10, and shall be submitted to the Board for approval.

12.

The Licensee shall implement the Protocol for Real-Time Estimation of Prairie Creek Flows as and when
approved by the Board. Discharge of Effluent from SNP Station 13 shall not commence until the Protocol is
approved and implemented.

13.

The Licensee shall update the Rating Curve determined as per Part F, Condition 10 annually based on, at a
minimum, monthly measurements of stage and discharge at SNP Station 17. The Licensee shall report on
the specific measurements made and the resultant updated Rating Curve in the Annual Report. The Licensee
shall also compare the updated Rating Curve to the previous year’s estimated real-time flows and provide
recommendations, if necessary, for changes to the Protocol for Real-Time Estimation of Prairie Creek Flows.

14.

The Licensee shall submit to the Board for approval updates to the Protocol for Real-Time Estimation of
Prairie Creek Flows if the Licensee seeks changes to the Protocol or as directed by the Board.

15.

The rate of flow in Prairie Creek (Qup) upstream at SNP Station 17 shall be continuously measured or
estimated by the Licensee as per the approved Protocol for Real-Time Estimation of Prairie Creek Flows
described in Part F, Condition 12.

Determination of Prairie Creek Water Quality
16.

Three months prior to Discharge of any Effluent under this Licence, the Licensee shall:
a)

b)
c)

17.

Submit a report to the Board which describes the baseline Water quality in Prairie Creek immediately
upstream of the point of Effluent Discharge at SNP Station 16 and satisfies the requirements of
Schedule 5, Condition 3;
The report shall also recommend a site-specific Water Quality Objective (WQO) for total phosphorus
applicable to the Receiving Environment of this Project; and
The report shall be based on at least 24 samples collected at SNP Station 16 with at least four samples
taken in each of: winter recession flow, freshet increasing flow, summer open Water (non- rainfall),
summer open Water (rain event) and autumn ice formation; each sample shall be analyzed for the
Water Quality Parameters required for SNP Station 16 as described in the Surveillance Network
Program.

The Licensee shall submit an annual update to the report described in Part F, Condition 16 to the Board,
which satisfies the requirements of Schedule 5, Condition 3, and is based on the following measurements:
a)

b)

At least 12 samples collected at SNP Station 16 with at least four samples taken in each of: winter
recession flow, freshet increasing flow, summer open Water (non- rainfall), summer open Water (rain
event) and autumn ice formation; each sample shall be analyzed for the Water Quality Parameters
required for SNP Station 16 as described in the Surveillance Network Program; and
The results from all previous years of sampling at SNP Station 16.
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Effluent Monitoring
18.

Six months prior to commencing Discharge of Effluent, the Licensee shall submit to the Board for approval,
a terms of reference for a Plume Delineation Study to document and verify, through a survey, the extent of
Effluent mixing in Prairie Creek from the point of Discharge to the following locations:
a)
b)
c)

100 metres downstream at SNP Station 18; and
Sufficiently downstream to demonstrate dilution and mixing to 1% Effluent.
The study shall be conducted under ice cover and in open Water.

19.

The Licensee shall conduct the Plume Delineation Study, in accordance with the said terms of reference,
as approved by the Board.

20.

Within 18 months of commencing Effluent Discharge at SNP Station 13, the Licensee shall submit the results
of the Plume Delineation Study to the Board, along with a discussion on the implications of the findings of
this study on the design of the AEMP, SNP and the Effluent Quality Requirements listed in Part F, Conditions
21-24.

Effluent Quality Requirements
21.

Upon commencement of extraction of Waste Rock from the underground mine in accordance with this
Licence, or Mill Commissioning (whichever occurs first), and prior to the Effective Date of Variable Load
Discharge, the Licensee shall Discharge Effluent according to the following conditions:
a)

All Water or Waste from the Project discharged from SNP Station 13 to Prairie Creek shall meet the
following Effluent Quality Criteria (EQC):
Water Quality Parameter

Total Antimony
Total Arsenic
Total Cadmium
Total Copper
Total Iron
Total Mercury
Total Lead
Total Selenium
Total Silver
Total Zinc
Ammonia as N
Nitrate as N
Nitrite as N
Total Phosphorus
Sulphate
TDS
b)
c)

EQC in mg/L
Maximum Average
Maximum Grab
Concentration
Concentration
0.033
0.066
0.0033
0.0066
0.0011
0.0022
0.009
0.018
0.22
0.44
0.00011
0.00022
0.028
0.056
0.004
0.008
0.00005
0.0001
0.2
0.4
1.5
3.0
6.0
12.0
0.4
0.8
0.15
0.30
600
1200
1000
2000

The rate of Effluent Discharge shall be controlled by the Licensee such that the following relationship
remains true: Qup/Qeff > 43.
The rate of Effluent Discharge shall be controlled by the Licensee such that Qeff < 247 L/s.
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22.

At least six months prior to implementing any Variable Load Discharge of Effluent, the Licensee shall submit
to the Board for approval a Variable Load Discharge Protocol that satisfies the requirements of Schedule 5,
Condition 4 and that proposes an Effective Date for Variable Load Discharge.

23.

As of the Effective Date of Variable Load Discharge and as determined by the Board, the Licensee shall
Discharge Effluent according to the following conditions:
a)

b)

The Licensee shall limit the Discharge from SNP Station 13 such that the Effluent Discharge Load (EDL)
does not exceed the Allowable Discharge Load (ADL) for any of the Water Quality Parameters listed in
Part F, Condition 23d.
The Effluent Discharge Load (EDL) shall be calculated as:
EDL = Ceff*Qeff
Where:
i.
ii.

c)

Ceff is the concentration of a Water Quality Parameter in the Effluent as measured at an offsite
CALA accredited laboratory in a sample taken at SNP Station 13; and,
Qeff is the flow rate of Effluent being discharged, measured continuously at SNP Station 13.

The Allowable Discharge Load (ADL) shall be calculated as:
ADL = Qfrac*((WQO*Qup) – (Cby*Qby) – (Cup*Qup))
Where:
i. WQO = Water Quality Objectives for Water Quality Parameters listed in Part F, Condition 23d);
ii. Cby is the concentration of Water Quality Parameters in the Bypass Seepage as listed in
Schedule 5, Condition 5a);
iii. Qby is the flow rate of the Bypass Seepage as listed in Schedule 5 Condition 5b);
iv. Cup is the concentration of Water Quality Parameters in Prairie Creek upstream of the
Discharge point as listed in Schedule 5, Condition 6;
v. Qfrac is the fraction of creek flow that passes directly over the perforated pipe in the Exfiltration
Trench and is available for initial dilution of the Effluent, as defined by equations in Schedule
5, Condition 7; and
vi. Qup is the flow rate of Prairie Creek at SNP Station 17 as estimated by the approved Protocol
for Estimation of Real-Time Flow of Prairie Creek Flows.
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d)

The Water Quality Objectives to be used in calculating the Allowable Discharge Load are:
Water Quality Parameter
Total Antimony
Total Arsenic
Total Cadmium
Total Copper
Total Iron
Total Lead
Total Mercury
Total Selenium
Total Silver
Total Zinc
Ammonia as N
Nitrate as N
Nitrite as N
Sulphate
Total Dissolved Solids

24.

Water Quality Objective (mg/L)
0.015
0.003
0.0002
0.0025
0.21
0.005
0.000024
0.002
0.00007
0.035
0.2
2.0
0.02
200
1000

The Licensee shall update the estimates of concentrations and flows in the Bypass Seepage on an annual
basis and report those values in the Annual Report. If the concentrations or flows exceed the estimates in
Schedule 5, Condition 5, the ADL’s should be recalculated based on the new values. If the concentrations or
flows are less than the estimates in Schedule 5, Conditions 5a and 5b, the Licensee may apply to have these
modified subject to approval by the Board.
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Part G: Conditions Applying to Aquatic Effects Monitoring
1.

The Licensee shall design and implement an Aquatic Effects Monitoring Program (AEMP) in accordance with
the MVLWB/GNWT Guidelines for Aquatic Effects Monitoring Programs and Schedule 6, Condition 1.

2.

A minimum of one year prior to commencement of Construction, the Licensee shall submit to the Board,
for approval, an AEMP Design Plan. The Plan shall be in accordance with the MVLWB/GNWT Guidelines for
Aquatic Effects Monitoring Programs and Schedule 6, Condition 1. The Licensee shall commence any
Construction activities prior to Board approval of the Plan.

3.

Three years following implementation of the AEMP Design Plan, and every three years thereafter, or as
directed by the Board, the Licensee shall submit to the Board, for approval, an AEMP Re-Evaluation Report.
The Report shall be in accordance with the MVLWB/GNWT Guidelines for Aquatic Effects Monitoring
Programs and shall evaluate the overall effectiveness of the AEMP to date.

4.

Every three years following implementation of the AEMP Design Plan, or as directed by the Board, the
Licensee shall submit to the Board, for approval, a revised AEMP Design Plan. The revised Plan shall be in
accordance with the MVLWB/GNWT Guidelines for Aquatic Effects Monitoring Programs. The Licensee shall
implement the AEMP Design Plan and subsequent updates as and when approved by the Board.

5.

Beginning May 1 of the year following the implementation of the AEMP Design Plan, and no later than May
1 of each year thereafter, the Licensee shall submit to the Board, for approval, an AEMP Annual Report.
The Report shall be in accordance with the MVLWB/GNWT Guidelines for Aquatic Effects Monitoring
Programs and the requirements of Schedule 6, Condition 2.

6.

If any low Action Level established in the approved AEMP Design Plan is exceeded, the Licensee shall, at a
minimum, implement the response actions described in the approved AEMP Design Plan, and report the
exceedance in the AEMP Annual Report.

7.

If any moderate or high Action Level established in the approved AEMP Design Plan is exceeded, the
Licensee shall:
a) Within the timeframe identified in the approved AEMP Design Plan, notify the Board and an Inspector;
and
b) Within the timeframe identified in the approved AEMP Design Plan, or as otherwise directed by the
Board, submit an AEMP Response Plan to the Board for approval. The Response Plan shall be in
accordance with the MVLWB/GNWT Guidelines for Aquatic Effects Monitoring Programs.
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Part H: Conditions Applying to Contingency Plans
1.

A minimum of six months prior to commencement of activities, the Licensee shall submit to the Board, for
approval, a revised Spill Contingency Plan. The Licensee shall not commence any Construction activities prior
to Board approval of the Plan.

2.

A minimum of two years prior to extracting Waste Rock from the underground mine, the Licensee shall
perform a multi-stakeholder Failure Modes and Effects Analysis (FMEA) workshop for the Prairie Creek Mine
Project. The workshop shall be prepared in accordance with Annex D.

3.

A minimum of two weeks prior to conducting the multi-stakeholder FMEA workshop referred to in Part H,
Condition 2, the Licensee shall submit a FMEA Workshop Progress Report to the Board. The Progress Report
shall be in accordance with Schedule 7, Condition 1.

4.

A minimum of two years prior to extracting Waste Rock from the underground mine, the Licensee shall
submit a FMEA Report, for Board approval, to provide a record of the process and the outcomes of the
FMEA workshop, referred to in Part H, Condition 2. The Report shall be in accordance with Schedule 7,
Condition 2. The Report shall be accompanied by recommendations for Project contingency planning,
including timing.

5.

Six months prior to extracting Waste Rock from the underground mine in accordance with this Licence, the
Licensee shall submit a Mine Site Contingency Plan to the Board for approval. The Plan shall meet the
objective of protecting the Receiving Environment in the event of any deviations from normal operating
conditions. The Plan shall incorporate the results of the FMEA, including but not limited to:
a)
b)
c)
d)
e)

6.

The Licensee shall submit updates of the Mine Site Contingency Plan to the Board for approval at the
following times:
a)
b)
c)

7.

The volume of contingency Water storage required;
Potential failure modes;
Contingencies for each failure mode;
Triggers for implementing contingencies; and
Other information, as may be directed by the Board.

If the Licensee seeks changes to this Plan;
Every three years following approval of the plan; or
Upon the request of the Board.

If an Unauthorized Discharge of Waste occurs or if such a Discharge is foreseeable, the Licensee shall:
a)
b)

c)

Implement the Spill Contingency Plan and the Mine Site Contingency Plan;
Report the incident immediately via the 24-hour Spill Report Line (867) 920-8130 which is in
accordance with the instructions contained in the Spill Report form NWT 1752/0593; and Report it
immediately using the NU-NT Spill Report Form by one of the following methods:
• Telephone: (867) 920-8130
• Fax: (867) 873-6924
• E-mail: spills@gov.nt.ca
• Online: Spill Reporting and Tracking Database
Notify the Board and an Inspector immediately; and
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d)

Submit a detailed report on each occurrence no later than thirty (30) days after initially reporting the
event.
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Part I: Conditions Applying to Closure and Reclamation
1.

Six months prior to extracting Waste Rock from the underground mine in accordance with this Licence, the
Licensee shall submit a Closure and Reclamation Plan to the Board for approval.

2.

The Licensee shall implement the Closure and Reclamation Plan as approved by the Board and shall
endeavor to carry out Progressive Reclamation of areas as soon as is reasonably practicable.

3.

At the request of the Board, the Licensee shall update the Closure and Reclamation Plan and submit the
plan for approval by the Board.

4.

The Licensee may at any time propose amendments to the Closure and Reclamation Plan for approval by
the Board.

5.

A minimum of two years prior to the end of commercial operations, the Licensee shall submit a Final Closure
and Reclamation Plan to the Board for approval.
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Part J: Conditions Applying to Modifications
1.

The Licensee may, without written approval from the Board, carry out Modifications to the facilities related
to Water use and Waste disposal provided the following requirements are met:
a)
b)
c)
d)

The Licensee has notified the Board and Inspector in writing of such proposed Modifications at least
60 days prior to beginning the Modifications;
The Board has not, during the 60 days following notification of the proposed Modifications, informed
the Licensee that review of the proposal will require additional time;
The Board has not rejected the proposed Modifications; and
An Inspector has not notified the Board of any concerns with respect to the proposed Modifications.

2.

Modifications for which all the conditions in Part J, Condition 1 have not been met may be carried out only
with written approval from the Board.

3.

The Licensee shall provide to the Board as-built plans and drawings, stamped by a Professional Engineer, of
the Modifications referred to in Part J, Conditions 1 and 2 of this Licence within 90 days of completion of
the Modifications.

Mackenzie Valley Land and Water Board

Mavis Cli-Michaud, Chair
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Schedule 1
Part B: General Conditions
1. The Annual Water Licence Report referred to in Part B, Condition 14 shall include, but not be limited
to, the following:
Care and Maintenance Activities
a)

A summary of activities conducted on site during care and maintenance, including, but not
limited to:
i.
A summary of care and maintenance activities on existing infrastructure including, but
not limited to: mill concentrator complex; administration building; accommodation
complex; maintenance workshops; fuel storage tank facilities; 12 hectare Water Storage
Pond; Water Treatment Facilities; Sewage Treatment Plant; Waste Rock dumps; a reagent
storage pad; explosives magazine; an airstrip; and ancillary site facilities;
ii.
Investigation results for the existing Waste Rock Pile below the 970 and 930 portals as
described in Part E, Condition 6, and Schedule 4, Condition 3;
iii.
Tabular summaries of all data and information generated under the Surveillance Network
Program (SNP): Station 02 (Sewage Treatment Plant), SNP 04 (Seepage of existing Waste
Rock Pile), SNP 14a (existing Waste Rock Pile to Harrison Creek), SNP 16 (baseline data),
SNP 17 (Prairie Creek Flow), and SNP 24 (existing Waste Rock Pile below 930 and 970
portals);
iv.
Monthly and annual quantities in cubic metres of treated Sewage Effluent from the
Sewage Treatment Plant, if any; and
v.
Any other care and maintenance activities requested by the Board.

Management Plans and Activities
b)
c)

A summary of Construction and Mining Activities for the previous year;
A summary of all work carried out under the approved Waste Rock and Ore Storage
Management Plan (required as per Part E, Condition 5) during the previous calendar year
including:
i.

d)

The monthly and annual quantities in cubic metres and tonnes of Dense Media
Separation Rock (DMS Rock) placed in Waste Rock Pile;
ii.
The monthly and annual quantities in cubic metres and tonnes of Waste Rock placed in
the Waste Rock Pile;
iii.
The annual quantities in cubic metres and tonnes of other solid Waste placed in the
Waste Rock Pile;
iv.
A summary of materials deposited to and/or removed from the Ore Stockpile(s),
including an updated map or diagram showing the location of the deposited materials;
v.
A summary and interpretation of monitoring results including any Action Level
exceedances; and
vi.
A description of actions taken in response to any Action Level exceedances under the
Response Framework.
A summary of all work carried out under the approved Construction Phase Water Management
Plan and Operational Phase Water Management Plan (required as per Part F, Conditions 4 and
5) during the previous calendar year including:
i.

Updated predictions on mine Water inflow;
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ii.

Monthly elevations of Water in the Water Storage Pond and Water Storage Pond 2 and
a stage volume curve for the ponds;
iii.
Monthly and annual quantities in cubic metres of Water pumped from the mine and the
Water Storage Pond to the Water Treatment Plant;
iv.
Monthly and annual quantities in cubic metres of Water and Wastewater pumped into
the Water Storage Pond and Water Storage Pond 2;
v.
Monthly and annual quantities in cubic metres of Water removed from the Prairie Creek
Alluvial Aquifer;
vi.
Monthly and annual quantities in cubic metres of all Discharges from the Water
Treatment Plant;
vii.
Monthly and annual quantities in cubic metres of Water discharging from the Waste
Rock Pile, and directed to the Water Storage Pond or to the underground workings;
viii.
Monthly and annual quantities in cubic metres of Water diverted around the Water
Storage Pond and discharged to Prairie Creek;
ix.
Updated estimates of concentrations and flows in the Bypass Seepage;
x.
A summary of updates or changes to the process or facilities required for the
management of Water and Wastewater;
xi.
A summary and interpretation of monitoring results including any Action Level
exceedances; and
xii.
A description of actions taken in response to any Action Level exceedances under the
Response Framework.
e) A summary of all work carried out under the approved Tailings and Backfill Management Plan
(required as per Part E, Condition 9) during the previous calendar year including:
i.

f)

A summary of the monthly and annual quantities in cubic metres of tailings and DMS
Rock placed as underground Paste backfill, including a comparison of these quantities
with the annual estimates provided in the approved Tailings and Backfill Management
Plan;
ii.
A summary of the monthly and annual quantities in tonnes, of Flotation Tailings
deposited in the Water Storage Pond;
iii.
A summary of investigations or activities related to Paste deposition including an
updated schedule for Paste deposition underground;
iv.
A summary and interpretation of monitoring results including any Action Level
exceedances; and
v.
A description of actions taken in response to any Action Level exceedances under the
Response Framework.
A summary of all work carried out under the approved Explosives Management Plan (required
as per Part E, Condition 12) during the previous calendar year including:
i.

g)
h)
i)
j)

A summary and interpretation of monitoring results including any Action Level
exceedances; and
ii.
A description of actions taken in response to any Action Level exceedances under the
Response Framework.
A mean monthly and annual Water balance evaluation for the mine site;
A summary of all work carried out under the approved Waste Management Plan;
A summary of the results of monitoring carried out under the approved Contaminant Loading
Management Plan;
A summary of any updates or revisions made during the previous calendar year to the Spill
Contingency Plan and the Mine Site Contingency Plan;
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k)

l)

A summary of activities conducted in accordance with the Closure and Reclamation Plan,
referred to in Part I, Condition 1 of this Licence, including:
i.
Details of any Progressive Reclamation undertaken;
ii.
A discussion on whether planning and implementation remains on schedule, and a
summary of any new scheduling setbacks;
iii.
A summary of Reclamation Research completed;
iv.
A summary of engagement conducted regarding Closure and Reclamation; and
v.
A list of any factors that would increase or decrease the Closure Cost Estimate the next
time the Estimate is updated.
A summary of all Modification work undertaken during the previous calendar year in
accordance with Part J;

Spills and Unauthorized Discharges
m) A list and description, including date, spill number, volume, location, and summary of the
circumstances and follow-up action taken for all Unauthorized Discharges, in accordance with
the reporting requirements in Part H, Condition 7;
n) An outline of any spill training and communications exercises carried out;
Other Reporting Requirements
o)
p)

q)
r)
s)

t)

Monthly and annual estimates and measurements of flow at SNP stations 03, 04, 05, 07, 08, 11,
12, 13, 17, 20, and 21;
Tabular summaries of all data and information generated under the Surveillance Network
Program. This information should be presented in electronic and printed format acceptable to
the Board;
A progress report on any studies or plans, including Response Plans, requested by the Board
and a brief description of any future studies planned by the Licensee;
A table detailing all commitments made during the Environmental Assessment, with
descriptions of how each commitment is being or has been met;
A table listing any events when the Licensee discharged Effluent from the 6 meter perforated
pipe above 2,000 L/s, including the date, duration, and flow rate corresponding to each event;
and
Any other details on Water use or Waste disposal requested by the Board by November 1 of
the year being reported.
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Schedule 2
Part C: Conditions Applying to Security Requirements
Security Requirements Part C, Condition 1
1.

Pursuant to subsection 35 (1) of the Waters Act, the Licensee shall post security on the schedule set
out below and once all installments are provided to the Minister, shall maintain a security deposit
totaling $13,530,000:
a) Within 90 days of the effective date of this Licence, the Licensee shall post and maintain a
security deposit of $1,620,000;
b) Prior to extracting Waste Rock from the underground mine in accordance with this Licence, the
Licensee shall post and maintain an additional security deposit of $2,550,000;
c) Within 12 months of extracting Waste Rock from the underground mine in accordance with this
Licence, the Licensee shall post and maintain an additional security deposit of $2,100,000;
d) Within 24 months of extracting Waste Rock from the underground mine in accordance with this
Licence, the Licensee shall post and maintain an additional security deposit of $2,100,000; and
e) Prior to commencing Milling, the Licensee shall post and maintain an additional security deposit
of $5,160,000.
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Schedule 3
Part D: Conditions Applying to Construction
1.

The Final Detailed Design Reports for the Waste Rock Pile referred to in Part D, Condition 6 and Ore
Stockpile(s) referred to in Part D, Condition 7 shall include, but not be limited to, the following:
a)
b)

c)
d)
e)
f)
g)
2.

The Final Detailed Design Reports for the Water Storage Pond referred to in Part D, Condition 9 and
Water Storage Pond 2 (if required) referred to in Part D, Condition 12 shall include, but not be limited
to, the following:
a)
b)

c)
d)
e)
f)
g)
3.

Relevant background information, including material quantities and expected geochemical
performance;
The results of geotechnical investigation data, including the results of a comprehensive
delineation program to characterize soil, rock, Groundwater, ground ice, and ground
temperature conditions to the depth expected to be affected by the proposed facilities, beneath
the footprint of all containment and runoff control structures, as deemed adequate by the
Professional Engineer responsible for the design;
Design details;
Seepage analyses;
Geothermal analyses;
Stability analyses; and
Detailed instrumentation and monitoring plans.

Relevant background information, including historical information, Water balances, and Water
chemistry;
The results of geotechnical investigation data, including the results of a comprehensive
delineation program to characterize soil, rock, Groundwater, ground ice, and ground
temperature conditions to the depth expected to be affected by the proposed facilities, beneath
the footprint of all containment and runoff control structures as deemed adequate by the
Professional Engineer responsible for the design;
Design details;
Stability analyses;
Construction considerations, including timing and sequencing;
Operations and maintenance; and
Detailed instrumentation and monitoring plans.

The Final Detailed Design Report for the Exfiltration Trench referred to in Part D, Condition 14 shall
include, but not be limited to, details on how:
a)
b)
c)
d)

To avoid sedimentation and erosion, a single entry and exit point to access Prairie Creek should
be established and protected (e.g. use of swamp mats and stabilization of banks if necessary);
The washed gravel (used to fill bulk bags to isolate Prairie Creek during the installation of the
Exfiltration Trench) should not come from below the ordinary high Water mark of Prairie Creek;
The dams created using bulk bags should be designed to accommodate any expected high flow
during the Construction period; and
Banks should be stabilized and restored to their original shape and adequately protected from
erosion, upon completion of the Exfiltration Trench.
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4.

The Final Detailed Design Reports for Engineered Structures not described in Part D, Conditions 6,
7, 9, 12 and 14 shall include, but not be limited to, the following:
a)
b)
c)
d)

Relevant background information, including material quantities, material characteristics,
hydrological conditions, and foundation conditions;
Design details;
Construction and operations details; and
Instrumentation and monitoring plans.
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Schedule 4
Part E: Conditions Applying to Waste Management
1.

The Geotechnical Inspection Report referred to Part E, Condition 2 a) shall include, but not be limited
to, the following:
a) Documentation of the inspection locations and methodologies;
b) The results of the inspection and all problems identified;
c) Remedial measures recommended; and
d) The status of any remedial measures recommended in the previous year’s report with an
explanation regarding any recommendations not implemented.

2.

The Waste Rock and Ore Storage Management Plan referred to in Part E, Condition 5 shall include, but
not be limited to, the following:
a)

Information regarding operation and management:
i.
ii.
iii.
iv.

v.

Schedule of estimated Waste Rock and DMS Rock that will be produced divided by type,
tonnage, and destination for the duration of the Licence;
A summary, with appropriate maps or diagrams, of the Waste Rock Pile and all the Waste
streams that report to it;
A summary, with appropriate maps or diagrams, of the Ore Storage area(s);
A complete description of the operational procedures and geometric sequencing options for
depositing Waste Rock and DMS Rock in the Waste Rock Pile for each year of operation of
the current licence duration;
A description of Water management procedures for the Waste Rock Pile and Ore Storage
area(s) including:
a.

vi.

vii.

An identification of all potential sources of drainage from each storage site and the
distance to the downstream Receiving Environment;
b. A detailed description, including a map or diagram, of the structures intended to
contain, withhold, divert, or retain Water or Wastes related to the Waste Rock Pile and
Ore Storage area(s) and their predicted performance in terms of flow, capacity, and
Water quality parameters;
c. A summary of proposed contingency measures for controlling runoff and Seepage
volume, routing, and quality; and
d. A summary of any linkages to activities described in the Water Management Plan.
Any other information required to describe how the Waste Rock Pile and Ore Storage area(s)
will be managed and operated such that the objectives listed in Part E, Conditions 3 and 4 of
the Licence will be met;
Information regarding the Metal Leaching (ML) and Acid Rock Drainage (ARD) potential of
the Waste Rock and DMS Rock shall include, but not be limited to, the following:
a.

b.
c.

A characterization of all representative rock types, (geology and mineralogy of typical
rock units), mined or otherwise used, including the anticipated quantities of each rock
type;
An assessment of the potential for acidic, neutral or alkaline drainage and for Metal
Leaching from the Waste Rock and DMS Rock both during operation and after closure;
Description of estimated loadings and change in receiving Water chemistry and the
internal contaminant loading balance from each source, and description of how results
of Seepage surveys will be incorporated;
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d.

b)

A geochemical characterization of material to be used for Construction and
reclamation;
e. A rationale describing how the sampling plan and sampled materials are representative
of the materials to be mined or otherwise used; and
f. A description of the proposed means for limiting, and managing ARD and Metal
Leaching.
Information regarding monitoring and inspection including:
i.

Details and rationale for monitoring of geotechnical stability, thermal characterization, solids
characteristics (ABA, soluble metals and total metals), Seepage quality and quantity, and runoff for all components of the Waste Rock Pile including:
a.

c)

Monitoring locations, types of instrumentation used, and frequency of monitoring,
including a site map to scale; and
b. Predicted performance values based on expected facility design.
ii.
Linkages to other monitoring programs required in the Licence; and
iii.
Any other information about the monitoring that will be performed to meet the objectives
in Part E, Conditions 3 and 4.
Information regarding contingencies and responses to monitoring results:
i.

A description of the Response Framework that will be implemented by the Licensee to link
the results of monitoring to those corrective actions necessary to ensure that the objectives
listed in Part E, Conditions 3 and 4 are met including:
a.

b.

3.

Definitions, with rationale, of Action Levels applicable to the performance of the Waste
Rock Pile with respect to geotechnical stability, thermal characteristics, Seepage quality
and quantity, and run-off; and
For each Action Level, a description of how exceedances of the Action Level will be
assessed and generally which types of actions may be taken if the Action Level is
exceeded.

The investigations described in Part E, Condition 6 shall include, but not be limited to, the following:
a)

b)

c)

d)

Inspections of the area below the existing Waste Rock Pile for Seepage on a weekly basis during
freshet, and monthly thereafter. If Seepage is found in this area, samples should be collected and
submitted for the suite of parameters that are required by SNP station 04;
Sampling and testing of a minimum of 10 samples from randomly selected locations within the
Waste Rock Pile. Geological and mineralogical descriptions of the rock should be made during
sample collection;
The <1cm size fraction should be collected and subjected to shake flask extraction tests (with
leachate analysis to include pH, TDS, alkalinity, sulphate, and dissolved metals by ICP-MS) and acid
base account tests. A subsample should be split, with the <2mm size fraction collected and mixed
with deionized Water at a ratio of 1:1 by mass, and the pH of the leachate recorded after 15 minutes
of contact; and
Results shall be reported in the Annual Water Licence Report as per Part B, Condition 14 and
Schedule 1, Condition 1.
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4.

The Contaminant Loading Management Plan referred to in Part E, Condition 7 shall include, but not be
limited to, the following:
a)
b)
c)
d)
e)
f)

5.

Identification of potential sources of contaminant loading;
Identification of mitigation approaches to be employed;
Description of the monitoring program, including both baseline monitoring and monitoring during
Mining Operations;
Definitions, with rationale, for Action Levels applicable to the performance of the plan;
For each Action Level, a description of how exceedances of the Action Level will be assessed and
generally which types of actions may be taken if the Action Level is exceeded; and
Results shall be reported in the Annual Water Licence Report as per Part B, Condition 14 and
Schedule 1, Condition 1.

The Tailings and Backfill Management Plan referred to in Part E, Condition 9 shall include, but not be
limited to, the following:
a)

Information regarding operation and management, including:
i.
ii.

b)

A description of the process and facilities for tailings and DMS Rock production;
A description of tailings and DMS Rock characteristics and a schedule of the estimated annual
tailings and DMS Rock production over the mine life;
iii.
A description of temporary tailings and DMS Rock storage during start-up and production
periods;
iv.
A description of the process and facilities for producing Paste;
v.
A description of the composition of the Paste;
vi.
A description of the process and equipment for backfilling;
vii.
A description of estimated annual backfill quantities and void space to be filled; and
viii.
Any other information required to describe how the objectives listed in Part E, Condition 9
will be met.
Information regarding monitoring and inspection, including:
i.
ii.

c)

Details of monitoring Paste backfill efficiency and density of Paste tailings;
Details and rationale for monitoring the ML/ARD potential of the Paste backfill, including
monitoring of solids characteristics (ABA, soluble metals and total metals), and Water quality
associated with the backfill materials;
iii.
Linkages to other monitoring programs required in the Licence; and
iv.
Any other information about the monitoring that will be performed to meet the objectives
in Part E, Condition 9.
Information regarding contingencies and responses to monitoring results, including:
i.

d)

A description of the Response Framework that will be implemented by the Licensee to link
the results of monitoring to those corrective actions necessary to ensure that the objectives
listed in Part E, Condition 9 are met including:
a. Definitions, with rationale, of Action Levels applicable to quantity and residence time
of tailings storage on surface, Paste densities and efficiency of Paste backfilling; and
b. For each Action Level, a description of how exceedances of the Action Level will be
assessed and generally which types of actions may be taken if the Action Level is
exceeded.
Results shall be reported in the Annual Water Licence Report as per Part B, Condition 14 and
Schedule 1, Condition 1.
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6.

The Explosives Management Plan referred to in Part E, Condition 12, shall include but not be limited to,
the following:
a)
b)
c)

d)

Identification of mitigation approaches to be employed with respect to storage, handling, blasting
and spills;
Description of the monitoring program, including both baseline monitoring and monitoring during
Mining Operations;
Definitions, with rationale, for Action Levels applicable to the performance of the plan; for each
Action Level, a description of how exceedances of the Action Level will be assessed and generally
which types of actions may be taken if the Action Level is exceeded; and
Results shall be reported in the Annual Water Licence Report as per Part B, Condition 14 and
Schedule 1, Condition 1.
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Schedule 5
Part F: Conditions Related to Water and Wastewater Management
1.

The Construction Phase Water Management Plan referred to in Part F, Condition 4 shall include, but not
be limited to, the following information:
a)

Information regarding Water and Wastewater management:
i.

b)

A summary, with appropriate maps or diagrams, of the components of the Water
management system and all the Water and Wastewater streams that report to it;
ii.
The process and facilities for the collection, storage and management of surface runoff
generated on site;
iii.
The process and facilities for the collection, storage and management of any Wastewater;
iv.
The process and facilities for the treatment and Discharge of Effluent from the Project to
Prairie Creek;
v.
Water balance estimates on a monthly basis for each year of the Construction phase of the
Project; and
vi.
Any other information required to describe how Water and Wastewater will be managed
such that the objectives listed in Part F, Condition 1 of the Licence will be met.
Information regarding monitoring including:
i.

c)

Details of monitoring, including rationale, for each component of the Water management
system;
ii.
Details of the Groundwater monitoring plans, including, but not limited to monitoring in the
mill area that will be required to quantify any Groundwater loads that bypass the point of
Discharge from the site;
iii.
Linkages to other monitoring programs required in the Licence; and
iv.
Any other information about monitoring that will be performed to meet the objectives in
Part F, Condition 1.
Information about responses to monitoring results:
i.

d)

2.

A description of the Response Framework that will be implemented by the Licensee to link
the results of monitoring to those corrective actions necessary to ensure that the objectives
listed in Part F, Condition 1 are met including:

a. Definitions, with rationale for Action Levels applicable to the performance of the Water
management system; and
b. For each Action Level, a description of how exceedances of the Action Level will be
assessed and generally which types of actions may be taken if the Action Level is
exceeded.
Results shall be reported in the Annual Water Licence Report as per Part B, Condition 14 and
Schedule 1, Condition 1.

The Operational Phase Water Management Plan referred to in Part F, Condition 5 shall include, but not
be limited to, the following information:
a)

Information regarding Water and Wastewater management:
i.
ii.

A summary, with appropriate maps or diagrams, of the components of the Water
management system and all the Water and Wastewater streams that report to it;
The process and facilities for the collection, storage and management of surface runoff
generated on site;
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iii.
iv.

b)

The process and facilities for the collection, storage and management of any Wastewater;
The process and facilities for the treatment and Discharge of treated Effluent from the
Project to Prairie Creek;
v.
Water balance estimates on a monthly basis for each year of the Project;
vi.
A description of how the recommendations resulting from the assessment required by Part
F, Condition 3 will be implemented;
vii.
Procedures and timing for the clearing of sediment of the Exfiltration Trench, and measures
taken to prevent transient exceedances of Water Quality Objectives; and
viii.
Any other information required to describe how Water and Wastewater will be managed
such that the objectives listed in Part F, Condition 1 of the Licence will be met.
Information regarding monitoring including:
i.

c)

Details of monitoring, including rationale, for each component of the Water management
system;
ii.
Details of the Groundwater monitoring plans, including, but not limited to monitoring in the
mill area that will be required to quantify any Groundwater loads that bypass the point of
Discharge from the site;
iii.
Linkages to other monitoring programs required in the Licence; and
iv.
Any other information about monitoring that will be performed to meet the objectives in
Part F, Condition 1.
Information about responses to monitoring results:
i.

d)

3.

A description of the Response Framework that will be implemented by the Licensee to link
the results of monitoring to those corrective actions necessary to ensure that the objectives
listed in Part F, Condition 1 are met including:

a. Definitions, with rationale for Action Levels applicable to the performance of the Water
management system; and
b. For each Action Level, a description of how exceedances of the Action Level will be
assessed and generally which types of actions may be taken if the Action Level is
exceeded.
Results shall be reported in the Annual Water Licence Report as per Part B, Condition 14 and
Schedule 1, Condition 1.

The reports for Prairie Creek upstream Water quality monitoring referred to in Part F, Conditions 16 and
17 shall include, but not be limited to the following information:
a)

b)
c)
d)
e)

Details of the sampling and analysis including:
i.
Dates of sampling;
ii.
A description of ambient weather and creek conditions during sampling;
iii.
The measured stage of the creek at the time of sampling, as taken from SNP Station 17; and
iv.
Analytical data appended as an Excel spreadsheet;
Statistical estimates of variance within each season and interpretation of whether the data
represent distinct seasonal populations or a distribution of values for total and dissolved metals;
Analysis of the proportion of total metals present as dissolved metals;
Analysis of the relationship between concentrations of total metals and total suspended solids
measured in the creek;
Recommendations for a use of median, 70th percentile, 90th percentile or other statistical
description to summarize Water quality upstream of the Effluent Discharge (Cup) to be used in the
calculation of Allowable Discharge Loads;

MV2020L2-0003 – Canadian Zinc Corporation

Page 36 of 61

f)
g)

4.

Recommendations, if any, for changes to the Cup values in Schedule 5, Condition 6; and
Recommendation with rationale for a site-specific WQO for total phosphorus applicable to the
Receiving Environment of the Project.

The Variable Load Discharge Protocol referred to in Part F, Condition 22 shall include, but not be limited
to the following information:
a)

A description of how Variable Load Discharge will be managed by the Licensee including:
i.

b)

A description of how all of the Water and Wastewater quality and quantity measurements
must be coordinated to ensure that Effluent Discharge Loads do not exceed the Allowable
Discharge Loads;
ii.
A description of the personnel and reporting structure required to effectively manage the
Variable Load Discharge;
iii.
A rationale, based on available Water and Wastewater quality and quantity data for the
site, as to why the Variable Load Discharge must be implemented and a proposed Effective
Date of Variable Load Discharge; and
iv.
A description of any operational experience with any aspects of Effluent management that
have already been implemented including, for example, measurements of upstream flow
and Effluent Discharge or on-site analysis of Effluent or creek Water quality.
Information relating to Sentinel Parameters including:
i.

c)

A description and rationale for the selection of Sentinel Parameters that will be routinely
analyzed in the Effluent at an on-site laboratory;
ii.
The method detection limits that will be required for each Sentinel Parameter and a
description of the instrumentation that will be necessary to reliably attain those limits; and
iii.
A description of how the proposed Sentinel Parameters will be validated over time to
ensure that the concentrations of these Sentinel Parameters consistently predict that ADLs
for all Water Quality Parameters are never exceeded.
Information related to Effluent sampling and analysis including:
i.

d)

Methods of sampling and analysis including general procedures, detection limits and quality
assurance/quality control procedures;
ii.
A schedule with rationale for Effluent sampling and analysis;
iii.
A description of how analysts for the on-site laboratory will be trained;
iv.
A description and schedule of how results from the on-site laboratory will be periodically
validated by a CALA accredited laboratory; and
v.
A description of how Effluent flow will be continuously monitored.
Information related to data analysis:
i.

e)
f)

A description of how the Effluent Discharge Loads will be continuously monitored and
calculated so as not to exceed the Allowable Discharge Loads, including safety factors if
appropriate; and
ii.
Quality assurance/quality control procedures for all aspects of sampling, analysis and
evaluation of data.
A Response Framework including Action Levels and proposed contingencies in the case of, for
example, equipment malfunction or staffing issues; and
Recommendations for changes, if necessary, to the Construction Phase Water Management Plan or
Operational Phase Water Management Plan.
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5.

For the purposes of calculating the Allowable Discharge Load as per Part F, Condition 23c, the following
concentrations and flow rates of the Bypass Seepage shall apply:
a)

The concentration of Parameters in Bypass Seepage (Cby) shall be:
Water Quality
Parameter

Total Antimony
Total Arsenic
Total Cadmium
Total Copper
Total Iron
Total Lead
Total Mercury
Total Selenium
Total Silver
Total Zinc
Ammonia as N
Nitrate as N
Nitrite as N
Sulphate
Total Dissolved
Solids

Open Water High
Flow1 (mg/L)
0.00136
0.00021
0.00016
0.00044
0.0307
0.00366
0.00003
0.00152
0.00006
0.555
0.0
0.0
0.0
207
600

Cby
Open Water
Low
Flow2(mg/L)
0.00136
0.00021
0.00016
0.00044
0.0307
0.00366
0.00003
0.00152
0.00006
0.555
0.0
0.0
0.0
207
600

Under Ice3
(mg/L)
0.0018
0.00023
0.0002
0.00048
0.0316
0.00727
0.00004
0.00127
0.00002
0.607
0.0
0.0
0.0
198
600

1

This includes the months of May, June, July, August and September
This includes the months of October and November
3
This includes the months of December, January, February, March, and April
2

b)

The rate of flow of the Bypass Seepage (Qby) shall be:
Open Water High Flow1
(L/s)
3.3

Qby
Open Water Low Flow2
(L/s)
3.5

Under Ice3 (L/s)
2.5

1

This includes the months of May, June, July, August and September
This includes the months of October and November
3
This includes the months of December, January, February, March, and April
2
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6.

The concentration of Water Quality Parameters in Prairie Creek upstream of Discharge point SNP
Station 13 (Cup) shall be as follows for the purposes of calculating the Allowable Discharge Load as per
Part F, Condition 23c:
Water Quality
Parameter

Total Antimony
Total Arsenic
Total Cadmium
Total Copper
Total Iron
Total Lead
Total Mercury
Total Selenium
Total Silver
Total Zinc
Ammonia as N
Nitrate as N
Nitrite as N
Sulphate
Total Dissolved
Solids

Open Water High
Flow1 (mg/L)
0.00011
0.00025
0.000047
0.00082
0.119
0.00043
0.00001
0.00101
0.0000005
0.00592
0.005
0.243
0.005
49.5
232

Cup
Open Water
Low Flow2
(mg/L)
0.00012
0.00015
0.000029
0.00028
0.0104
0.000091
0.00001
0.00135
0.0000005
0.00514
0.005
0.243
0.005
84.4
296

Under Ice3
(mg/L)
0.00014
0.00011
0.000031
0.00018
0.00368
0.00002
0.000000648
0.00182
0.0000005
0.00722
0.005
0.243
0.005
103
352

1

This includes the months of May, June, July, August and September
This includes the months of October and November
3
This includes the months of December, January, February, March, and April
2

7.

The fraction of creek flow that is available to initially dilute the Effluent (Qfrac) shall be as per the equations
below for the purposes of calculating the Allowable Discharge Load as per Part F, Condition 23c:
a)
b)

When the 8 m pipe is being used to Discharge Effluent from the Exfiltration Trench: Qfrac =
(1.61/(Qup+1.61))0.25 where Qup is in units of m3/s; or
When the 6 m pipe is being used to Discharge Effluent from the Exfiltration Trench: Qfrac =
(0.31/(Qup+0.31))0.25 where Qup is in units of m3/s.

MV2020L2-0003 – Canadian Zinc Corporation

Page 39 of 61

Schedule 6
Part G: Conditions Applying to Aquatic Effects Monitoring
1.

The AEMP Design Plan referred to in Part G, Condition 1 shall include, but not be limited to, the following:
a)

b)

c)

2.

A Bull Trout monitoring program that consists, at a minimum, of sampling two tributaries to Prairie
Creek and two tributaries to an upstream watershed. The program should, at a minimum,
determine Project-related effects on the occupancy and density of juvenile Bull Trout; and
A process for monitoring of water quality, water quantity and other appropriate components of
the aquatic ecosystem in order to fully characterize the pre-Mining Operation conditions of Prairie
Creek up to and including the confluence with the Nahanni River.
A description of an AEMP Response Framework that will link the results of the AEMP to those
actions necessary to ensure that Project-related effects on the Receiving Environment, including
the Nahanni National Park Reserve, remain within an acceptable range.

The AEMP Annual Report referred to in Part G, Condition 5 shall include, but not be limited to, the
following:
a)
b)
c)
d)
e)
f)
g)
h)
i)
j)

A plain language summary of the major results obtained in the preceding calendar year and a plain
language interpretation of the significance of those results;
A summary of activities conducted under the AEMP;
An update of the Project development activities and any accidents, malfunctions, or spills within
the report time frame that could influence the results of the AEMP;
Tabular summaries of all data and information generated under the AEMP in an electronic and
printed format acceptable to the Board;
An interpretation of the results, including an evaluation of any identified environmental effects
that occurred as a result of the Project;
An analysis that integrates the results of individual monitoring components collected in a calendar
year and describes the ecological significance of the results;
A comparison of monitoring results to Action Levels as set in the AEMP Design Plan;
An evaluation of the overall effectiveness of the AEMP to date;
Recommendations for refining the AEMP to improve its effectiveness as required; and
Any other information specified in the approved AEMP Design Plan or that may be requested by
the Board before November 1 of any year.
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Schedule 7
Part H: Conditions Applying to Contingency Plans
1. The Failure Modes and Effects Analysis (FMEA) Workshop Progress Report referred to in Part H, Condition
3 shall include, but not be limited to, the following:
a)
b)
c)

d)
e)

Anticipated schedule for the remainder of the process;
The draft workshop agenda;
A brief description of engagement activities related to the workshop, and the outcome of the
engagement. Engagement shall be conducted in accordance with the Board’s Engagement Guidelines
for Applicants and Holders of Water Licences and Land Use Permits;
Name and curriculum vitae of facilitator; and
An outline or table of contents for the report, which includes any proposed changes to the outline
for the FMEA Report presented in Schedule 7, condition 2.

2. The Failure Modes and Effects Analysis (FMEA) Report referred to in Part H, Condition 4 shall include, but
not be limited to, the following:
a)

b)

A record of the FMEA Workshop including but not limited to, the following:
i. Confirmation from all parties that the record of FMEA is accurate;
ii. Introductions including technical and regulatory background;
iii. FMEA Workshop Process including but not limited to:
a. A description of the process leading up to and following the workshop, including the
engagement and outcomes of engagement.
b. Any workshop minutes, engagement records, etc. and
iv. Results of Workshop, including but not limited to:
a. A matrix showing the failure modes with likelihood and consequence ratings, and
b. A discussion of any areas of disagreement.
Recommendations from FMEA, including, but not limited to, the following:
i. Recommendations regarding the Mine Site Contingency Plan, with detailed rationale; and
ii. Recommendations regarding the need for Water Storage Pond 2, with detailed rational.
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ANNEX A: SURVEILLANCE NETWORK PROGRAM
LICENSEE:

Canadian Zinc Corporation

LICENCE NUMBER:

MV2020L2-0003

A. Surveillance Network Program Description and Monitoring Requirements
1. The location of sampling sites and specific monitoring requirements are as follows:
SNP Station Quick Reference Table
SNP
Station

Description

1

Well house (potable Water)

2

Sewage Effluent

3
4
5
6
7
8
9
10
11
12
13
14
14a
15
16
17

Final mine Water collection sump
Waste Rock Pile Seepage
Cell B to the Water Treatment Facilities
Mill Effluent to Cell A of the Water Storage Pond
Cell A to Water Treatment Facilities
Effluent from the Water Treatment Facilities
Airstrip stockpile
Water Storage Pond west diversion ditch
Mill ditch
Site ditch sump
Catchment pond Discharge to Exfiltration Trench
Harrison Creek upstream
Harrison Creek above mill
Harrison Creek immediately above Prairie Creek
Prairie Creek Upstream
Prairie Creek at Prairie Creek Mine

18

Prairie Creek at the downstream edge of the Initial
Dilution Zone
Prairie Creek downstream
Water Storage Pond – Cell A reclaim for mill feed
Water Storage Pond – Cell B reclaim for mill feed
Ore Storage area
Paste plant storage area drainage/sump
930/970 level Waste Rock Pile

19
20
21
22
23
24
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Status
Active when Sewage Treatment Plant is
operating
Active when Sewage Treatment Plant is
operating
Inactive during care and maintenance
Active during care and maintenance
Inactive during care and maintenance
Inactive during care and maintenance
Inactive during care and maintenance
Inactive during care and maintenance
Inactive during care and maintenance
Inactive during care and maintenance
Inactive during care and maintenance
Inactive during care and maintenance
Inactive during care and maintenance
Inactive during care and maintenance
Active during care and maintenance
Inactive during care and maintenance
Active during care and maintenance
Active during care and maintenance to
satisfy Part F, Condition 10
Inactive during care and maintenance
Inactive during care and maintenance
Inactive during care and maintenance
Inactive during care and maintenance
Inactive during care and maintenance
Inactive during care and maintenance
Active during care and maintenance
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Surveillance Network Program (SNP) 01:
Description:
Location:

Well house (potable Water)
To be determined as per SNP condition A. 2.

Sampling
Frequency:

Monthly

Every six months

Sampling
Parameters:

Total Coliforms,
Escherichia coli, pH,
turbidity

pH, turbidity, total suspended sediments, ICP-MS Metal
Scan1 (dissolved metals), total mercury2, Major Ions3,
ammonia (NH3-N), nitrate (NO3-N), nitrite (NO2-N), dissolved
organic carbon, total phosphorus

Rationale:

To ensure that Water meets drinking Water Quality Objectives.

Status

Active when Sewage Treatment Plant is operating

Surveillance Network Program (SNP) 02:
Description:

Sewage Effluent

Location:

To be determined as per SNP condition A. 2.

Sampling
Frequency::

Daily

Monthly

Sampling
Parameters:

Flow and Volume

Ammonia (NH3-N), total phosphorus,
biological oxygen demand, fecal
coliforms, pH, oil and grease

Rationale:

To ensure that the Sewage Treatment Plant is operating effectively.

Status

Active when Sewage Treatment Plant is operating

MV2020L2-0003 – Canadian Zinc Corporation

Page 43 of 61

Surveillance Network Program (SNP) 03:
Description:

Final mine Water collection sump

Location:

To be determined as per SNP condition A. 2.

Sampling
Frequency:

Daily

Weekly

Sampling
Parameters:

Flow - meter

pH, conductivity, total dissolved solids, ICPMS Metal Scan1 (total and dissolved metals),
Major Ions3, total mercury, ammonia (NH3N), nitrate (NO3-N), nitrite (NO2-N),
extractable petroleum hydrocarbons (EPH)

Rationale:

Operational Monitoring: to determine amount and quality of Water collected
from the underground mine, prior to entering the Water Storage Pond. This data
will be helpful for understanding how mine Water will affect the quality of Water
entering the treatment plant, and will provide useful information on the changes
in mine Water quality over time to inform updated closure plans.

Status

Inactive during care and maintenance

Surveillance Network Program (SNP) 04:
Description:

Waste Rock Pile Seepage

Location:

To be determined as per SNP condition A. 2.

Sampling Frequency:

Monthly

Sampling
Parameters:

flow – weir, pH, conductivity, total suspended sediments, ICP-MS Metal
Scan1 (dissolved metals), Major Ions3, total mercury, ammonia (NH3-N),
nitrate (NO3-N), nitrite (NO2-N), extractable petroleum hydrocarbons

Rationale:

Determine the amount and quality of Water from the Waste Rock Pile
before it enters the Water Storage Pond. This data will be helpful for
understanding how Waste Rock Seepage and runoff will affect the quality
of Water entering the Water Treatment Facilities, and will provide useful
information on the changes in mine Water quality over time to inform
updated closure plans.

Status

Active during care and maintenance
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Surveillance Network Program (SNP) 05:
Description:

Cell B to the Water Treatment Facilities

Location:

To be determined as per SNP condition A. 2.

Sampling
Frequency:

Daily

Weekly

Sampling
Parameters:

flow - meter

pH, conductivity, total dissolved solids, total
suspended sediments, ICP-MS Metal Scan1
(total and dissolved metals), total mercury,
total phosphorus, Major Ions3, ammonia (NH3N), nitrate (NO3-N), nitrite (NO2-N)

Rationale:

Determine the flow and quality that requires treatment, and determine the
efficiency of metals removal resulting from treatment.

Status

Inactive during care and maintenance

Surveillance Network Program (SNP) 06:
Description:

Mill Effluent to Cell A of the Water Storage Pond

Location:

To be determined as per SNP condition A. 2.

Sampling Frequency:

Daily

Monthly

Sampling Parameters:

flow – meter

pH, conductivity, total dissolved
solids, total suspended sediments,
ICP-MS Metal Scan1 (dissolved
metals), total mercury, Major Ions3,
ammonia (NH3-N), nitrate (NO3-N),
nitrite (NO2-N)

Rationale:

Determine residence time within the Water Storage Pond, and the effect
of residence time on the chemistry.

Status

Inactive during Care and Maintenance
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Surveillance Network Program (SNP) 07:
Description:

Cell A to Water Treatment Facilities

Location:

To be determined as per SNP condition A. 2.

Sampling and
Analysis Frequency:

Daily

Weekly

Sampling
Parameters:

flow - meter

pH, conductivity, total dissolved solids,
total suspended sediments, ICP-MS
Metal Scan1 (total and dissolved metals),
total mercury, Major Ions3, ammonia
(NH3-N), nitrate (NO3-N), nitrite (NO2-N),
total phosphorus

Rationale:

Determine the flow and quality that requires treatment, and determine
the efficiency of metals removal resulting from treatment.

Status

Inactive during Care and Maintenance

Surveillance Network Program (SNP) 08:
Description:

Effluent from the Water Treatment Facilities

Location:

To be determined as per SNP condition A. 2.

Sampling
Frequency:

Continuous – automatic

Weekly

Sampling
Parameters:

flow

pH, conductivity, total dissolved solids,
total suspended sediments, ICP-MS Metal
Scan1 (total and dissolved metals), total
mercury, Major Ions3, ammonia (NH3-N),
nitrate (NO3-N), nitrite (NO2-N), total
phosphorus

Rationale:

Determine whether the WTP is meeting performance objectives. Assess
how much Water can be discharged.

Status

Inactive during Care and Maintenance
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Surveillance Network Program (SNP) 09:
Description:

Airstrip stockpile

Location:

To be determined as per SNP condition A. 2.

Sampling
Frequency:

Monthly during and for one year following Construction

Sampling
Parameters:

pH, conductivity, total suspended sediments

Rationale:

Ensure that there is adequate control of suspended sediments and that
Seepage and runoff are not impacting Prairie Creek.

Status

Inactive during Care and Maintenance

Surveillance Network Program (SNP) 10:
Description:

Water Storage Pond west diversion ditch

Location:

To be determined as per SNP condition A. 2.

Sampling
Frequency:

Monthly during and for one year following Construction

Sampling
Parameters:

pH, conductivity, total suspended sediments

Rationale:

Ensure that there is adequate control of suspended sediments and that
Seepage and runoff are not impacting Prairie Creek.

Status

Inactive during care and maintenance
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Surveillance Network Program (SNP) 11:
Description:

Mill ditch

Location:

To be determined as per SNP condition A. 2.

Sampling
Frequency:

Weekly

Monthly

Sampling
Parameters:

flow – weir

pH, conductivity, total dissolved solids,
total suspended sediments, ICP-MS
Metal Scan1 (total and dissolved metals),
total mercury, Major Ions3, ammonia
(NH3-N), nitrate (NO3-N), nitrite (NO2-N),
total phosphorus

Rationale:

Determine amount of additional metal loading reporting to the Catchment
Pond and therefore Effluent discharged from the site. Diagnose potential
sources of loading reporting to this location.

Status

Inactive during care and maintenance

Surveillance Network Program (SNP) 12:
Description:

Site ditch sump

Location:

To be determined as per SNP condition A. 2.

Sampling
Frequency:

Weekly

Monthly

Sampling
Parameters:

flow - weir

total suspended sediments, ICP-MS
Metal Scan1 (total metals)

Rationale:

Determine the amount and quality of Water from general site runoff that
is reporting to the Water Storage Pond.

Status

Inactive during care and maintenance

MV2020L2-0003 – Canadian Zinc Corporation

Page 48 of 61

Surveillance Network Program (SNP) 13:
Description:

Catchment pond Discharge to Exfiltration Trench

Location:

To be determined as per SNP condition A. 2.

Sampling Frequency:

Continuous - automatic

Weekly

Sampling Parameters:

flow

pH, conductivity, total dissolved
solids, total suspended sediments,
ICP-MS Metal Scan1 (total and
dissolved metals), total mercury6,
Major Ions3, ammonia (NH3-N),
nitrate (NO3-N), nitrite (NO2-N),
total phosphorus, extractable
petroleum hydrocarbons

Rationale:

Point of compliance for discharges from the site.

Status

Inactive during care and maintenance

Surveillance Network Program (SNP) 14:
Description:

Harrison creek upstream

Location:

To be determined as per SNP condition A. 2.

Sampling Frequency:

Monthly

Sampling Parameters:

pH, conductivity, total dissolved solids, total suspended sediments,
ICP-MS Metal Scan1 (total and dissolved metals), total mercury, Major
Ions3

Rationale:

Determine chemistry of Harrison Creek Water prior to any loadings
from the mine area as a basis for comparing with downstream Water
quality.

Status

Inactive during care and maintenance
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Surveillance Network Program (SNP) 14a:
Description:

Harrison creek above mill

Location:

To be determined as per SNP condition A. 2.

Sampling
Frequency:

Monthly

Sampling
Parameters:

pH, conductivity, total dissolved solids, total suspended sediments, ICPMS Metal Scan1 (total and dissolved metals), total mercury, Major Ions3,
ammonia (NH3-N), nitrate (NO3-N), nitrite (NO2-N)

Rationale:

Establish whether there are any changes in Water quality resulting from
the Waste Rock Pile or historical Waste Rock Piles located adjacent to
Harrison Creek.

Status

Active during care and maintenance

Surveillance Network Program (SNP) 15:
Description:

Harrison creek immediately above Prairie Creek

Location:

To be determined as per SNP condition A. 2.

Sampling
Frequency:

Monthly

Sampling
Parameters:

pH, conductivity, total dissolved solids, total suspended sediments, ICP-MS
Metal Scan1 (total and dissolved metals), total mercury4, Major Ions3,
Nutrients4, extractable petroleum hydrocarbons, total phosphorus5,
dissolved organic carbon

Rationale:

Establish whether there are any changes in Water quality resulting from
surface runoff or Groundwater discharges from the Mill or Catchment Pond.

Status

Inactive during care and maintenance
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Surveillance Network Program (SNP) 16:
Description:

Prairie Creek Upstream

Location:

To be determined as per SNP condition A. 2.

Sampling
Frequency:

Monthly

Sampling
Parameters:

pH, conductivity, total dissolved solids, total suspended sediments, ICPMS Metal Scan1 (total and dissolved metals), total mercury4, Major Ions3,
ammonia (NH3-N), nitrate (NO3-N), nitrite (NO2-N), total phosphorus5,
dissolved organic carbon

Rationale:

Determine chemistry of Prairie Creek Water prior to any loadings from
the mine area as a basis for determining background loadings and for
comparing with downstream Water quality.

Status

Active during care and maintenance

Surveillance Network Program (SNP) 17:
Description:

Prairie Creek at Prairie Creek Mine

Location:

To be determined as per SNP condition A. 2.

Sampling
Frequency:

Continuous - automatic

Sampling
Parameters:

Stage – to be used to derive flow

Rationale:

Need to measure Qup, a key input for calculating allowable discharges from
the mine.

Status

Active during care and maintenance to satisfy Part F, Condition 10
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Surveillance Network Program (SNP) 18:
Description:

Prairie Creek at the downstream edge of the Initial Dilution Zone

Location:

Edge of Initial Dilution Zone should be approximately 100 m downstream
of the Exfiltration Trench; exact location to be determined as per SNP
condition A. 2.

Sampling
Frequency:

Monthly

Every two weeks

Sampling
Parameters:

pH, conductivity, total dissolved
solids, total suspended
sediments, ICP-MS Metal Scan1
(total and dissolved metals), total
mercury4, Major Ions3, total
phosphorus5, ammonia (NH3-N),
nitrate (NO3-N), nitrite (NO2-N),
dissolved organic carbon,
extractable petroleum
hydrocarbons

pH, total dissolved solids, ICP-MS
Metal Scan1 (total), total mercury4,
ammonia (NH3-N), nitrate (NO3-N),
nitrite (NO2-N), sulphate

Rationale:

Assess whether Discharge approach is successful at meeting receiving
Water Quality Objectives.

Status

Inactive during care and maintenance

Surveillance Network Program (SNP) 19:
Description:

Prairie Creek downstream

Location:

To be determined as per SNP condition A. 2.

Sampling
Frequency:

Monthly

Sampling
Parameters:

pH, conductivity, total dissolved solids, total suspended sediments, ICP-MS
Metal Scan1 (total and dissolved metals), total mercury4, Major Ions3,
ammonia (NH3-N), nitrate (NO3-N), nitrite (NO2-N), dissolved organic
carbon, total phosphorus5

Rationale:

Assess whether Discharge approach is successful at meeting receiving
Water Quality Objectives further downstream of the Initial Dilution Zone.

Status

Inactive during care and maintenance
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Surveillance Network Program (SNP) 20:
Description:

Water Storage Pond – Cell A reclaim for mill feed

Location:

To be determined as per SNP condition A. 2.

Sampling
Frequency:

Weekly – meter

Sampling
Parameters:

flow

Rationale:

Confirmation of Water balance.

Status

Inactive during care and maintenance

Surveillance Network Program (SNP) 21:
Description:

Water Storage Pond – Cell B reclaim for mill feed

Location:

To be determined as per SNP condition A. 2.

Sampling
Frequency:

Weekly – meter

Sampling
Parameters:

flow

Rationale:

Confirmation of Water Balance.

Status

Inactive during care and maintenance

Surveillance Network Program (SNP) 22:
Description:

Ore Storage area

Location:

To be determined as per SNP condition A. 2.

Sampling
Frequency:

Monthly when in use

Sampling
Parameters:

pH, conductivity, total dissolved solids, ICP-MS Metal Scan1 (dissolved
metals), total mercury, Major Ions3

Rationale:

Determine Water quality reporting to the Water Storage Pond.

Status

Inactive during care and maintenance
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Surveillance Network Program (SNP) 23:
Description:

Paste plant storage area drainage/sump

Location:

To be determined as per SNP condition A. 2.

Sampling
Frequency:

Monthly

Sampling
Parameters:

pH, conductivity, total dissolved solids, total suspended sediments, ICPMS Metal Scan1 (total and dissolved metals), total mercury, Major Ions3

Rationale:

Determine Water quality reporting to the Water Storage Pond.

Status

Inactive during care and maintenance

Surveillance Network Program (SNP) 24:
Description:

930/970 level Waste Rock Pile

Location:

To be determined as per SNP condition A. 2.

Sampling
Frequency:

Monthly during open Water season

Sampling
Parameters:

pH, conductivity, total dissolved solids, total suspended sediments, ICP-MS
Metal Scan1 (total and dissolved metals), total mercury, Major Ions3,
ammonia (NH3-N), nitrate (NO3-N), nitrite (NO2-N)

Rationale:

Assess whether this is an appreciable source of loading to Harrison Creek
and establish long-term Water quality associated with Waste Rock sources
to inform updated closure plans.

Status

Active during care and maintenance

2. The locations of sampling sites are subject to approval of an Inspector. Once sites have been
established, an updated map detailing the locations of all sites, including an associated table
detailing locations and coordinates, shall be submitted to the Board.
3. More frequent sample collection may be required at the request of an Inspector.
4. All sampling, sample preservation, and analyses shall be conducted in accordance with methods
prescribed in the current edition of "Standard Methods for the Examination of Water and
Wastewater" at the time of analysis, or by such other methods approved by an Analyst.
5. All analyses shall be performed in a laboratory accredited by the Canadian Association for
Laboratory Accreditation (CALA) for the specific analyses to be performed or as approved by an
Analyst.
6. A quality assurance/quality control (QA/QC Plan) plan which includes both field and laboratory
requirements shall be submitted to an Analyst for approval not less than 60 days in advance of
any sampling conducted.
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7. The Licensee shall annually review the approved QA/QC Plan and revise the Plan as necessary.
Proposed revisions shall be submitted to an Analyst for approval.
8. The QA/QC Plan referred to in SNP Section A, Condition 7 shall be implemented as approved by
an Analyst.
1

ICP-MS Metal Scan shall include at a minimum, the following parameters: Aluminum (Al), Antimony (Sb),
Arsenic (As), Barium (Ba), Beryllium (Be), Cadmium (Cd), Cobalt (Co), Copper (Cu), Chromium (Cr),
Cesium (Cs), Iron (Fe), Lead (Pb), Lithium (Li), Manganese (Mn), Molybdenum (Mo), Nickel (Ni),
Rubidium (Rb), Selenium (Se), Silver (Ag), Strontium (Sr), Titanium (Ti), Thallium (Tl), Uranium (U),
Vanadium (V), Zinc (Zn). Total metals shall be analyzed in an unfiltered sample and dissolved metals
shall be analyzed after passing an unpreserved sample through a 0.45 micron filter.

2

Total Mercury: The analytical method for measuring total mercury shall be at the discretion of the
Licensee; however, for this sample location, the method detection limit shall be at or below the
Canadian Drinking Water Guideline for mercury of 0.001 mg/L

3

Major Ions shall include the following parameters: Magnesium (Mg), Fluoride (F), Calcium (Ca), Chloride
(Cl), Alkalinity, Hardness, Sulphate (SO42-), Sodium (Na), Potassium (K), Total Dissolved Solids (TDS).
The analytical method for measuring Major Ions shall be at the discretion of the Licensee however
the Licensee shall ensure that method detection limits are appropriate for the sample type being
tested. For example, method detection limits for Major Ions in samples from, at a minimum, SNP
Stations 16, 18 and 19 should be below the respective Water Quality Objectives listed in Part F,
Condition 23 d and the upstream concentrations (Cup) listed in Schedule 5, Condition 6.

4

Total mercury: The analytical method for measuring total mercury shall be at the discretion of the
Licensee; however, for this sample location, the method detection limit shall be at or below the
respective Water Quality Objectives listed in Part F, Condition 23d) and the upstream mercury
concentrations (Cup) listed in Schedule 5, Condition 6.

5

Total phosphorus: The analytical method for measuring total phosphorus shall be at the discretion of the
Licensee; however, for this sample location, the method detection limit shall be at or below 0.002
mg/L.

6

Total mercury: The analytical method for measuring total mercury shall be at the discretion of the
Licensee; however, for this sample location, the method detection limit shall be at or below 0.0002
mg/L which is below the lowest predicted mercury concentration in the Effluent.

B. Other Monitoring Requirements
1. The Licensee shall measure and record the following meteorological data;
a)
b)
c)
d)

Mean daily temperature;
Rainfall in millimetres;
Wind speed in km/h; and
Wind Direction (daily).
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2. The Licensee shall conduct daily monitoring of Water levels within the Water Storage Pond and
Water Storage Pond 2 to ensure that seasonal Water balances and the maximum and minimum
operating levels are maintained.
3. The quantity of Ore processed shall be measured and recorded daily in tonnes and reported
monthly.
4. The volume measured in tonnes of material placed in the Waste Rock Pile shall be measured and
recorded daily and reported monthly.
5. The volume of Paste backfill measured in tonnes and cubic metres pumped to the underground
mine workings for disposal shall be measured and recorded daily and reported monthly.
6. The volume measured in tonnes and cubic metres of float tailings deposited in the Water Storage
Pond shall be measured and recorded daily and reported monthly. The total cumulative amount
deposited to date shall be included in the report.
7. During Construction of the Exfiltration Trench, SNP stations 16, 18 and 19 will be sampled daily
for TSS and total metals and results shall be included in the monthly SNP report(s).
8. During periodic clearing of the Exfiltration Trench and pipes, SNP stations 18 and 19 will be
sampled for TSS and total metals on the following schedule, and results shall be included in the
monthly SNP report:
a) Within 2 hours prior to the clearing event;
b) During the clearing event; and
c) Within 2 hours following the clearing event.
C.

Reporting Requirements
1. The Licensee shall, within thirty (30) days following the month being reported, submit to the
Board and Inspector, in electronic and printed formats acceptable to the Board, all data and
information required by the Surveillance Network Program, including the results of the approved
QA/QC program and any interpretive comments and calculations. Monthly SNP Reports should
also include:

a) For parameters regulated under Part F, Conditions 21 and 23, graphs showing trends in
parameter concentrations in the Effluent compared to Effluent Quality Criteria over the past
two years; and
b) ADL and EDL calculations for that month for the Sentinel Parameters analyzed on site plus a
comparison with the same ADLs and EDLs based on analysis of Effluent at an accredited lab
for that month.
Mackenzie Valley Land and Water Board

Mavis Cli-Michaud, Chair
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Amanda Gauthier, Witness
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Annex B: Compliance Date Table
Supplemental information to be submitted by Licensee as required through Licence Conditions

Licence
Condition
B.14
C.1
D.5
D.6
D.7
D.9
D.10
D.12
D.14
D.16
D.18

D.19

Report Title/Required Action

Timeline for Submission

Annual Water Licence Report
Security

March 31 of each year
Within 90 days of the effective date of this
Licence
Upon Request
90 days prior to Construction

Construction and Project Development Update
Final Detail Design Report (Construction of the
Waste Rock Pile)
Final Detail Design Report (Construction of the
Ore Stockpile(s))
Final Detailed Design Report (Water Storage
Pond)
Prepare site for Water Storage Pond 2
Final Detailed Design Report (second storage
pond)
Final Detailed Design Report (Exfiltration Trench)
Final Construction Report (Exfiltration Trench)
Final Detailed Design Report, Construction
drawings and specifications, and a Quality
Control Plan

D.22

Geotechnical Engineering Report (completion of
Engineered Structures)
Written notification to an Inspector

E.1

Waste Management Plan

E.5

Waste Rock Ore Storage Management Plan

E.6

Investigation of contribution of metal loading
from existing Waste Rock Piles below portals 970
and 930
Contaminants Loading Management Plan
Tailings and Backfill Management Plan
Explosives Management Plan
Assessment of options to reduce the inflow of
Water into the mine
Construction Phase Water Management Plan
Operational Phase Water Management Plan

E.7
E.9
E.12
F.3
F.4
F.5
F.7
F.11
F.16

Report on details to optimize Effluent quality
discharged
Protocol for Real-Time Estimation of Prairie
Creek Flows
Report on baseline Water Quality, site-specific
Water Quality Objectives
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90 days prior to Construction
90 days prior to Construction
If required
If required (90 days prior to Construction)
90 days prior to Construction
90 days after Construction
90 days prior to the start of Construction or
upgrading of any Engineered structures not
described in Part D, Conditions 6, 7, 9, 12 and
14
90 days after Construction
A minimum of 48 hours prior to the
commencement of Construction
A minimum of six months prior to the
commencement of activities
Six months prior to commencement of camp
demolition and new camp Construction
Within 90 days following the effective date of
this Licence
Six months prior to Mill Commissioning
Six months prior to Mill Commissioning
Six months prior to extracting Waste Rock
Six months prior to Construction
Six months prior to Construction
Six months prior to extracting Waste Rock or
Mill Commissioning
Six months after commissioning the Water
Treatment Facilities
Three months prior to Discharge from SNP 13
Three months prior to Discharge of an Effluent
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F.17

F.18

Annual Update to Report on baseline Water
Quality, site-specific Water Quality Objectives
(include in Annual Water Licence Report)
Terms of reference for Plume Delineation Study

F.20

Results of Plume Delineation

F.22

Variable Load Discharge Protocol

G.2

AEMP Design Plan

G.5

Aquatic Effects Re-evaluation Report

G.6

AEMP Annual Report

H.1

Spill Contingency Plan

H.3
H.4

Failure Modes and Effects Analysis Workshop
Progress Report
Failure Modes and Effects Analysis Report

H.5

Mine Site Contingency Plan

I.1

Closure and Reclamation Plan

I.5

Final Closure and Reclamation Plan

Annex
Part A
Annex
Part C

A,

QA/QC Plan

A,

SNP Reports
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March 31 of each year

Six months prior to commencing Discharge of
Effluent
Within 18 months of commencing Effluent
Discharge at SNP 13
Six month prior to implementing any Variable
Load Discharge
A minimum of one year prior to
commencement of Construction
Three years following implementation of the
AEMP Design Plan, and every three years
thereafter, or as directed by the Board
Beginning May 1 of the year following the
implementation of the AEMP Design Plan, and
no later than May 1 of each year thereafter
A minimum of six months prior to the
commencement of activities
A minimum of two weeks prior to holding the
multi-stakeholder FMEA workshop
Two years prior to extracting Waste Rock from
the underground
Six months prior to extracting Waste Rock from
the underground
Six months prior to extracting Waste Rock from
the underground
A minimum of two years prior to the end of
commercial operations
Not less than 60 days in advanced of any
sampling conducted
Within thirty (30) days following the month
being reported
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Annex C: Revisions to Water Licence MV2020L2-0003
List of changes that have been made to the Water Licence since issuance
Date

Location of Change
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What has changed
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Annex D: Failure Modes and Effects Analysis (FMEA)
MVLWB Directive for Canadian Zinc Corporation’s FMEA for Licence MV2020L2-0003
Annex D provides the Board’s expectations regarding the Failure Modes and Effects Analysis (FMEA),
which is required in Part H, Condition 2, 3 and 4 of the Water Licence.
The purpose of the FMEA is to ensure that the company is prepared to respond to Project upsets
and failures that could have adverse impacts on Water quantity and quality. The analysis will
address Water management and contingency planning, in relation to Water quantity and quality,
for the entire Project.
The FMEA will identify a full suite of failure modes, the likelihood of each failure mode, the range
of consequences, and the severity of each consequence. The FMEA is centered on a multistakeholder workshop, which will lead to a report on the FMEA results, to be submitted to the
Board for approval.
In addition to informing the decision about the need for Water Storage Pond 2, the FMEA will
provide a basis for developing the Mine Contingency Plan required in Part H, Condition 5.
General Responsibilities
CZN will be responsible for all aspects of preparing for the workshop and producing the report, including
workshop facilitation, preparatory engagement with stakeholders, developing an agenda, logistics
associated with the workshop, documenting the workshop, post-workshop engagement, etc.
Workshop Facilitation
The completion of a successful FMEA involves important preparatory steps. The first step is to appoint a
facilitator for the FMEA workshop. The facilitator should have extensive experience in mining-related
FMEA’s and experience working in a multi-stakeholder setting, preferably in a Northern context.
Workshop Attendees
An FMEA is a multi-stakeholder activity and it is essential that all the stakeholders in the Project have
representation. Although FMEA workshops are often best in small groups (e.g., 6 to 12 participants) we
recognize that the number of stakeholders may necessitate a larger group. It is imperative that CZN bring
personnel (or consultants) to the workshop with sufficient expertise in the various fields to be discussed
(e.g., hydrology, geotechnical engineering, Water treatment, etc.). These specialists will likely play a key
role during the workshop. Board staff will also attend the workshop.
Workshop Preparation
With input from CZN’s FMEA facilitator, and in consultation with stakeholders, CZN should develop an
approach to the workshop. As described below, CZN should build consensus on various key aspects of the
FMEA, prior to the workshop. We recommend the following steps:
•
•

Identify the physical and temporal boundaries of the FMEA;
Develop draft language to be used for ranking the likelihood of failure modes, and for ranking the
severity of their consequences;
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•
•
•

Distribute these descriptions to the stakeholders and obtain their feedback and concurrence prior
to the workshop;
Develop an agenda for the workshop, which includes an introductory session to familiarize the
participants with the Project details; and
Develop a workshop strategy for developing consensus amongst all participants.
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