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CORPORATE DATA
Project Name

Prairie Creek Mine

Company Name and Address
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Suite 1710, 650 West Georgia Street
Vancouver, B.C., V6B 4N9

Contacts

Telephone

(604) 688-2001

Fax

(604) 688-2043

Donald MacDonald, Chief Executive Officer
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COMMUNITY DATA
First Nation Territory

Naha Dehe Dene Band, Dehcho

Nearest Community

Nahanni Butte, 90 km south-east

Other Communities Nearby

Fort Liard, 170 km south-east
Fort Simpson, 180 km east

Land Claims Status

In negotiation, Dehcho Process

PROJECT DETAILS
Project Location

550 km west of Yellowknife, NWT
61°33’ N latitude, 124°48’ W longitude

Measured-Indicated Resource

8.7 million tonnes @ 8.9% Pb, 9.5% Zn, 136 g/t Ag and 0.4%
Cu

Mining Methods

Underground mine using primarily cut and fill stoping.

Concentration Process

Crushing, dense media separation (DMS), grinding, flotation

Mine Production Rates

1,200 tonnes/day (t/d) producing approximately 120,000
tonnes/year of concentrate

Product

Zinc and lead concentrates with contained silver

Concentrate Transport

Road haul to Fort Nelson rail-head

Mine Life

14 years at present
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WATER SUPPLY
Mill Process

Mine water and process water recycle

Potable

On-site wells in Prairie Creek aquifer

ACCESS
Air

1,000 m gravel airstrip

Road

170 km all season road to the Nahanni Butte access road,
connecting to the Liard Highway

POWER
Generation

On-site generators

Fuel Storage

Tank Farm, 6.8 million litres in 4 tanks

WORKFORCE
Construction Workforce

~150 people at peak

Operations Workforce

~220 people total, ~110 on-site at any one time

Permanent Camp

150-person accommodation block

Proposed Work Schedule

Two or three week fly in-fly out rotation

WASTE MANAGEMENT
Tailings

Backfilled underground together with cement and some DMS

DMS Rock

Primarily surface disposal in waste rock pile

Waste Rock

Engineered surface waste rock pile

Garbage and Sewage Sludge

On-site incineration and temporary storage, respectively

WATER MANAGEMENT
Mine Drainage

Used in mill process, excess treated and discharged

Mill Process Water

Recycled to mill process, excess treated and discharged
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LIST OF ACRONYMS
ACM
Ag
AMSL
ANFO
BBL
CBH4
CRP
CZN
Cu
DAR
DMS
EA
GNWT
ha
kg
km
IBA
LKFN
LTF
LUP
L/sec
m
m2
m3/day
MVLWB
MVRMA
MVRB
NBDB
NNPR
NT or NWT
Pb
PDR
pH
SARA
SCP
SNP
STP
t/d, tpd
TTF
WMMP
WSP
WTP
WRP
Zn

asbestos containing material
Silver
above mean sea level
Ammonium nitrate-fuel oil
gallon barrels (42 gallons)
Navigation Canada Designation for the Prairie Creek Airstrip
Closure and Reclamation Plan
Canadian Zinc Corporation
Copper
Developer’s Assessment Report
Dense Media Separation
Environmental Assessment
Government of the Northwest Territories
hectare (area 100 m by 100 m)
kilogram
kilometre
Impact and Benefits Agreement
Liidlii Kue First Nation
Liard Transfer Facility
Land Use Permit
litres per second (flow volume)
metre
1 metre by 1 metre (area)
cubic metres per day (flow volume)
Mackenzie Valley Land and Water Board
Mackenzie Valley Resource Management Act
Mackenzie Valley Review Board
Nahanni Butte Dene Band
Nahanni National Park Reserve
Northwest Territories
Lead
Project Description Report (CZN 2008)
Measurement of water acidity or alkalinity
Species at Risk Act
Spill Contingency Plan
Surveillance Network Program
Sewage Treatment Plant
Tonnes per day
Tetcela Transfer Facility
Wildlife Mitigation and Monitoring Plan
Water Storage Pond
Water Treatment Plant
Waste Rock Pile
Zinc
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1.0 INTRODUCTION
This document is an updated version of the original which was submitted in February 2012 to
initiate a process leading to the issue of operating mining and milling permits MV2008L2-0002
and MV2008D0014. References to Appendices have been left in this version, however they are
not provided. They can be found on the Public Registry for the noted permits. Further, other
documents and draft plans were provided during the permitting process and can also be found on
the Public Registry. Finally, considerable review of water sources and management occurred
during the permitting process, leading to many conditions in the resulting Water Licence. While
an overview is provided herein, the reader is referred to the Reasons for Decision for
MV2008L2-0002, specifically Appendix 1, “Detailed Reasons for Decision for Water Quality
Objectives and Effluent Quality Criteria”.

1.1

PURPOSE OF THIS DOCUMENT

Canadian Zinc Corporation (CZN) has proposed to develop the Prairie Creek Project (the
Project); an underground zinc-lead-silver mine. The purpose of this document is to provide a
consolidated project description (CPD). The Mine Site (Figures 1-1 and 1-2) is located in the
southern Mackenzie Mountains in the south-west corner of the Northwest Territories (Figure 13). The Mine Site facilities are situated on the eastern side of and adjacent to Prairie Creek, about
43 km upstream from its confluence with the South Nahanni River.
CZN submitted mine operation applications to the Mackenzie Valley Land and Water Board
(MVLWB) in May 2008 for the Project. The applications were referred for environmental
assessment (EA) administered by the Mackenzie Valley Review Board (MVRB). The application
submission included a Project Description Report (PDR). CZN did not apply for an access road
LUP because a winter road LUP already existed. CZN subsequently applied for all season road
permits in 2014. Since the PDR was completed, some modifications to the Project occurred as a
result of further engineering work and review in the EA process. This document is a
consolidation of the original PDR, and describes the project modifications made since. This
document also describes how CZN proposes to address the suggestions made by the MVRB in
their Report of Environmental Assessment (REA), and how CZN proposes to implement the
commitments it made during the EA process.

1.2

PROJECT AND REGULATORY HISTORY

The Site presently contains significant mine infrastructure and facilities constructed in the early
1980’s by Cadillac Explorations Ltd. The Mine received an operating Water Licence in 1982 and
two Land Use Permits (LUP’s) in 1980 to allow production of concentrates of lead and zinc and
a silver-bearing copper concentrate, and operation of a winter road. The Mine was three months
from production when it was placed into receivership due to market conditions. CZN (formerly
named San Andreas Resources Corporation) acquired the property in 1991.
Several surface drilling programs were subsequently undertaken to confirm and expand the
mineral resource. CZN applied to the MVLWB for a number of LUP’s, most of which were
referred for EA.
1

In November 2001, applications for a LUP for development of an underground decline to allow
more efficient definition drilling of the mineral resource, and a Water Licence for pilot plant
testing of the ore, were submitted to the MVLWB. Both applications were referred to a joint EA.
LUP MV2001C0023 and Water Licence MV2001L2-0003 were subsequently issued in
September, 2003. The Water Licence is still active following renewal in 2008. During the EA,
existing site facilities were reviewed in detail. A polishing pond providing secondary treatment
of mine water was built. Plans developed and approved by the MVLWB included a Mine Water
Contingency Plan, Waste Rock and Ore Pile Monitoring Plan, Wildlife Management Plan and a
Fuel Spill Contingency Plan. Tank Farm and flood control works were also inspected and
approved for use. Hence, considerable information on the Site already exists on file.
CZN applied for a LUP to use the existing access road alignment in May, 2003. After the
Supreme Court of the Northwest Territories ruled that the road was ‘grandfathered’ under the
MVRMA, a LUP was issued in April, 2007. Floods in 2006 and 2007 eroded portions of the
road, and further permits were required to make repairs. A quarry permit and Water Licence
were issued, as well as a Fisheries Act authorization. The repairs were made and the LUP and
Water Licence are still active.
Water quality studies and wildlife surveys were conducted as part of an EA/permitting process
leading to issue of a Phase 3 drilling LUP in May 2006.
CZN applied to the MVLWB in June, 2008 for a Water Licence and land use permit (LUP) to
operate the Mine. The applications were referred to the Mackenzie Valley Review Board
(MVRB) for Environmental Assessment (EA) in August, 2008. In June 2009, the Nahanni
National Park Reserve (NNPR) was officially expanded (Figure 1-4). The Mine area is now
surrounded by the expanded park but is not part of the park, and approximately half of the length
of CZN’s access road crosses the park. LUP MV2008D0014 for mine and mill operations was
issued in June 2013. The companion Water Licence MV20008L2-0002 was issued in September
2013.
On April 16, 2014, NorZinc applied to the MVLWB and Parks Canada for permits to construct,
maintain and operate an All Season Road from the Mine to the Nahanni Butte access road. The
applications were referred to the Mackenzie Valley Environmental Impact Review Board
(MVRB) on May 22, 2014 for environmental assessment (EA) EA1415-001. The Review Board,
in September 2017, issued its Report of Environmental Assessment and Reasons for Decision
and submitted the EA Report to the Federal Minister of Crown-Indigenous Relations and
Northern Affairs, with a recommendation that the development be approved, subject to the
measures described in the Report. On October 9, 2018, the Minister of Crown-Indigenous
Relations, on behalf of the Responsible Ministers, issued a decision adopting the Review Board’s
recommendation that the ASR be approved. Also on October 9, 2018 the MVLWB and Parks
Canada initiated a process leading to the issue of ASR permits MV/PC2014F0013 and Water
Licences MV/PC2014L8-0006 and MV2019L8-0002. The territorial permits were issued on
November 13, 2019 and the Parks Canada permits on November 22, 2019.

5

CZN also currently holds MV2019C0011 and MV2019L2-0006 for development of a 2nd
exploration decline.

1.4

DEVELOPMENT SUMMARY

1.4.1 Mine Development
Prairie Creek Mine will be an underground mine, with development tunnels in the host country
rock to allow access to the ore. Ore and waste rock will be brought to surface. The existing three
levels of underground development will form part of the Mine along with additional
underground development at depth and further along strike of the ore bodies.

1.4.2 Mill Process
The same basic mill process as permitted in 1980 will be used for mineral concentration; that is,
crushing, grinding and flotation. Some refinements have been made to improve metal recovery.
A Dense Media Separation (DMS) circuit will be installed to remove uneconomic ‘gangue’
minerals (as gravel size rock) immediately after crushing.

1.4.3 Water Supply and Management
Wells in the Prairie Creek aquifer will be used for potable water supply, as at present. Mill water
and mine water will be stored on site and used in the Mill, with the excess treated and
discharged. The existing large pond facility on site (Water Storage Pond, WSP) will be used to
store water. The pond backslope, which has shown some instabilities in the past, will be
stabilized by placing an engineered buttress using local material, followed by the placement of
an additional liner of synthetic composition.

1.4.4 Sewage
Sewage water will be treated in the existing sewage treatment plant (STP). The effluent will be
discharged into the Water Storage Pond where it will mix with a much larger water flow. Sewage
sludge will be stored in a prepared cell for use later in reclamation.

1.4.5 Tailings Disposal
Dewatered tailings will be permanently placed underground as a paste backfill together with
cement and some dense media separation (DMS) rock. At the beginning of mine operations,
before mine openings are available for backfill, some of the tailings will be temporarily stored in
the Water Storage Pond. The tailings will be reclaimed by dredging when space for permanent
storage is available underground.

1.4.6 Development Rock Disposal
Unmineralized development rock will be produced when tunnels are driven to access the mineral
deposits. CZN plans to place all development rock in an engineered facility, the Waste Rock Pile
7

(WRP), in proximity to the 930 m level portal. A majority of the DMS rock from the Mill will
also be placed in the WRP.

1.4.7 Power Generation and Garbage Incineration
CZN will generate power by using fuelled generators, and incinerate food waste and garbage
using an on-site incinerator. The existing Tank Farm will continue to be used for diesel storage.

1.4.8 Conceptual Mine Closure Plan
CZN will completely fill all stopes and development headings with backfill. This is expected to
curtail mine drainage and avoid a need for drainage management in perpetuity. A clay-rich soil
cover will be placed over the WRP to promote runoff and limit infiltration. All mine structures
will be removed unless future use of some by others is agreed on.
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2.0 THE PROJECT
Figure 2-1 shows the existing infrastructure at the Mine site. Figures 2-2 and 2-3 show which
infrastructure components will be modified or added.

2.1

PROJECT LIFESPAN

The 8.7 million tonnes of measured and indicated mineral resource is the basis for the current 14
year project life.

2.2

MINING

Mine Development
Mining will be mechanized as much as possible, using electric-hydraulic drilling and rockbolting machines, and diesel-powered scoop-trams and haul trucks. Access to the mine will be
primarily through two 870 portals (site elevation) side by side, with most mining taking place
below this elevation and being accessed through an internal ramp from the new 870 portal. The
ramp will be extended slightly above the 880 level to enable trucks to dump into an internal ore
bin which would feed the existing conveyor to the Mill. The main mining method will be cutand-fill. Ore is ‘cut’ from the roof, and after ore removal ‘fill’ (the backfill mix) is placed on the
floor to form a working surface for equipment to remove the next ‘cut’.
A sump system exists on the 880 level, excavated to provide for solids settling. Presently, all
mine water reports to the final sump on the 880 level prior to flowing out of the portal by gravity.
Explosives
CZN had planned to use a combination of ammonium nitrate/fuel oil (ANFO) and “stick”
explosives, depending on underground conditions and ammonia concentrations in mine water.
Explosives were to be stored in magazines located south of the Mine near the existing Reagent
Storage Pad, with detonators stored separately. CZN now plans to use emulsion explosives or
sticks exclusively, with the emulsion explosives prepared by an on-site plant. Figure 2-4 shows
the proposed location of the plant and related facilities. However, if a second WSP is built in the
area where the explosives facilities are proposed, explosives facility locations will need to be
changed.
Ore Stockpiles
There will be a temporary storage pad for approximately 20,000 tonnes of ore during the Mine
start-up period (see Figure 2-5). The pad will have an area of approximately 2,600 m2 and will
also be lined. Pad drainage will report to a sump and will then be fed into the water management
system. The stockpile will grow over a few months and will be consumed in a few weeks during
the Mill start up period. Part of the pad will be used for the continuous storage of 2,000 tonnes of
ore during the operating period.
9

2.3

MINERAL PROCESSING

Ore Processing
The Mill process flow-sheet consists of crushing, dense media separation (DMS) of low density
(float) rock from mineralized rock, followed by grinding and sequential flotation of lead
sulphide, zinc sulphide and lead carbonate concentrates. The existing crushing plant can process
1,200 tonnes per day. A simplified Mill process flow sheet is shown in Figure 2-6. The main
unit operations in the flow sheet are:












Jaw and cone crushing to a nominal 12 mm size.
Screening to produce streams of two sizes, one minus 14 mesh, and a second plus 14
mesh/minus 12 mm.
DMS of the plus 14 mesh/minus 12 mm material. At a SG of 2.8, approximately 27% of
the feed reports to the “float” (waste) portion (1 to 10 mm in size), and the heavier “sink”
material and the minus 14 mesh fraction (ore minerals) are combined for further
processing.
The ore minerals are then ground in a ball mill to 80% passing 80 microns.
The ground ore minerals are then treated in a lead sulphide flotation circuit. Reagents are
used to promote froth flotation of the lead sulphide and suppression (sinking) of the
remainder. A lead sulphide concentrate is ‘skimmed’ from the flotation cells, and the sink
material reports to the zinc sulphide flotation circuit.
The zinc sulphide flotation circuit similarly produces a concentrate and the sink is the
feed for the lead carbonate flotation circuit.
After lead carbonate flotation, there is no more processing of the sink and it becomes the
final flotation tailings. These tailings are pumped to the Paste Backfill plant, thickened,
filtered and mixed with DMS float rock and cement to form the backfill mix. The mix is
transported underground via truck or pipeline to backfill previously mined out areas
(stopes).
Each of the concentrates listed above are separately thickened and filtered. The
concentrate filter cake is taken by conveyors to the concentrate bagging plant and then
the concentrate storage building.
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Reagents
The following reagents will be used during operations:
Reagent

Purpose

Lead Sulphide Circuit
Na2CO3 (soda ash)
P82 (mixture of ZnSO4, Na2S2O3 and Na2S2O5)
AQ4 (mixture of Na2SiO3, Acumer 9000 and NaPO4)
SIBX (sodium isobutyl xanthate)
DF067 (Dynafloat 067)
MIBC (methyl isobutyl carbinol)

pH modifier
zinc depressant
slime dispersant
collector
frother
frother

Zinc Sulphide Circuit
Na2CO3 (soda ash)
CuSO4 (copper sulphate)
AQ4 (mixture of Na2SiO3, Acumer 9000 and NaPO4)
SIBX (sodium isobutyl xanthate)
3894 (Cytec 3894)

pH modifier
activator
slime dispersant
collector
promoter

Lead Carbonate Circuit
Na2S (sodium sulphide)
RTR3
SIL N (sodium silicate)
SIBX (sodium isobutyl xanthate)
DF067 (Dynafloat 067)
AQ4 (mixture of Na2SiO3, Acumer 9000 and NaPO4)

lead sulphidizing agent
depressant
depressant
collector
frother
slime dispersant

Most of the reagents are organic, and all are non-hazardous. Their residues will be contained in
the final tailings solids and water after processing.
Concentrate Transport
CZN intends to use a containerized form of bulk concentrate transport. The likely form of the
containers is shown in Figure 2-7. The containers are part of a custom-made trailer with a sidedoor opening mechanism, and top composed of a stretchable tarpaulin. This mode of bulk
material transport is in wide use. Figure 2-7 shows a “Convey Ore unloading system”. The
payload will be 40-50 tonnes.
Bulk concentrate transport would not involve re-handling en route. The trailers would be filled at
the Mine in a loading bay and travel directly to an unloading facility at the Fort Nelson rail-head.
The truck and empty trailers would then return to the Mine for re-loading. During filling, dust
suppression and wheel-wash approaches would be adopted.
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FIGURE 2-7: BULK CONCENTRATE TRANSPORT AND CONVEY ORE
UNLOADING SYSTEM

2.4

CAMP FACILITIES

Much of the existing infrastructure can be used in its current state, with relatively minor
refurbishment. For example, the Administration and Mine ‘Dry’ building, Maintenance Shops,
Tank Farm and Sewage Treatment Plant need only minor upgrades. Site water management
structures are also in place, including the Catchment Pond for all runoff prior to Site discharge.
The power generation units presently installed in the Mill are now obsolete and will be replaced
with updated equipment.
More details for each infrastructure component are given below.
Accommodations and Catering
The kitchen and some of the accommodation trailers have deteriorated beyond repair and will be
demolished and replaced. Some of the trailers are currently useable, and these will continue to be
used for the construction period and for overflow purposes during operations (primarily for
exploration staff and haulage contractors). A new accommodation block is planned. The block
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will include a kitchen and recreation facilities, and will be linked to the Administration building
by a utilidor.
Concentrate and Supplies Storage
Up to four sheds will be erected to store concentrates and supplies (see Figure 2-3). The
concentrate shed was noted above. Another two to three sheds will be required for the dry
storage of supplies, mainly Mill and treatment plant reagents.
Airstrip
No changes will be required for continued use of the existing airstrip (registered as CBH4 on
flight navigational charts) for crew changes and bringing in supplies. There will be some flight
navigation lights and beacons installed to ensure safer approach and departure flight paths. The
airstrip will receive air traffic 3-4 times a week. The 3,000 ft length of the present gravel strip
precludes use by major aircraft. Also, there are topographic limitations to significantly extend the
airstrip. Aircraft that have used the strip include the DHC-5 Buffalo, the DHC-6 Twin Otter,
Dash 7-100, and Hawker Siddeley 748. One or more of these would likely be used for crew
changes. Many smaller aircraft access the strip, including Caravan, Beaver, Islander and
Beechcraft.
Fuel Consumption and Storage
The projected fuel consumption and storage is given in Table 2-1. The annual diesel fuel
requirement is estimated to be approximately 6.5 million litres. The existing four tanks in the
Tank Farm have a combined capacity of approximately 6.8 million litres. Low sulphur diesel
fuel would be sourced from Fort Nelson or Hay River, and would be winter diesel (P40).
TABLE 2-1: FUEL CONSUMPTION AND STORAGE
FUEL CONSUMPTION
Total (Year)
L
Total (Month)
L
Total (10 Months)
L
FUEL STORAGE
Existing Tanks (4)
bbl
Existing Tanks (4)
USgal
Existing Tanks (4)
L
1 barrel [US, petroleum] = 42 gallon [US, liquid]
1 gallon [US, liquid] = 3.7854118 litre

6,500,000
541,667
5,416,667
42,800
1,797,600
6,804,656

The Tank Farm was previously inspected by geotechnical and mechanical engineers (EBA
Engineering, 2004, and Roosdahl Engineering Enterprises, 2005 and 2009). Inspection reports
are on file with the MVLWB. Minor upgrades to the Tank Farm have since been completed, and
one of the tanks has been painted. For operations, Tank 4 needs to be placed on a higher footing,
and the remaining 3 tanks painted.
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Power Generation
Currently, there are four Cooper Bessemer 1150 kW diesel generators in the Mill. These units
are outdated and will be replaced with more fuel-efficient low emission generators. There will be
five units, three running, one on standby and one under maintenance. A glycol-based heat
recovery system will also be installed to provide heating to the Mine and various site facilities.
Sewage Treatment
The existing Sewage Treatment Plant (STP) is located in the vicinity of the accommodation
block. The design capacity for the plant was based on an estimated average inflow rate of 30,000
L/day. The plant will be refurbished to treat sewage based on 120 persons producing 270
L/day/person, or 32,400 L/day total.
Sewage treatment will involve aerobic biological digestion with the addition of air. After the
solids settle, the effluent is pumped out and disinfected with an ultraviolet (UV) system. It will
be mandatory to use only non-phosphate based detergents in the camp to avoid the discharge of
nutrients in sewage effluent. Alum will also be added to control phosphate concentrations. The
effluent will be pumped to a water storage pond. Settled solids will be returned to the aeration
tank if needed, and any excess will be filtered and taken to a sludge disposal cell in the footprint
of the Waste Rock Pile.
Sewage will be transported within each building and pumped to the STP from strategically
located lift stations through force mains in the utilidor. Any sewage generation in outlying areas
will be collected in local holding tanks and removed via a sewage collection tanker truck for
treatment at the STP.
Garbage Incineration
CZN will incinerate food waste and other acceptable combustible wastes. The incinerator will be
a forced-air, diesel-fired, state-of-the-art double-chamber model. Chimney height will be
selected to provide for suitable dispersion of stack emissions and to meet applicable air quality
standards. Incinerator ash will be collected for disposal.
The incinerator will have sufficient capacity so that waste from each day can be burned in a
single shift. During construction, double shift operation may be required. A diesel fuel day tank
with double wall containment, insulation and heating will feed the incinerator.
Hazardous/Non-Hazardous Materials
Apart from fuel, the largest volume of materials brought in will consist of Mill reagents and
water treatment chemicals. The Mill reagents are non-hazardous. MSDS sheets were provided
for these at the time of applications to the MVLWB, and were posted to the MVLWB website.
Water treatment chemicals include sulphuric acid and sodium sulphide. MSDS’s for these were
provided in EA submissions, as was the MSDS for ethylene glycol, to be used to recover and use
heat from the generator sets.
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CZN will operate a Waste Transfer Area where drummed hazardous waste will be collected for
off-site disposal. Wastes will include cleaners/degreasers, oil filters, paint, batteries, grease,
glycol and biomedical waste. Management and transport of these wastes will comply with
GNWT‟s Guideline for General Management of Hazardous Waste. CZN will adopt a waste
colour code system similar to that developed and used by Diavik Diamond Mines Inc. (see
Figure 2-8). The waste will be transported off-site by a registered hazardous waste carrier to a
registered receiver approved to manage the wastes, and with the appropriate manifests. The
transportation of all hazardous materials transported to and from the site will be conducted in
accordance with existing territorial and federal regulations, including the Transportation of
Dangerous Goods guidelines.
Waste motor and lubricating oil is planned to be either blended with diesel for supply to the
generators, or used in incinerator ignition. CZN will ensure that either practice complies with the
NWT Used Oil and Waste Fuel Management Regulations.
CZN has had the existing infrastructure surveyed for asbestos-containing materials (ACM’s).
Some ACM’s were found, and an abatement program will occur. Waste will be buried in the
solid waste disposal area within the footprint of the WRP. The GNWT‟s Environmental
Guideline for Waste Asbestos will be followed.
CZN plans to operate 3 non-mine waste management facilities on-site: a solid waste disposal
area; a sewage sludge cell; and, a bioremediation cell for hydrocarbon contaminated soil. All 3
will be located within the footprint of the WRP within a solid waste facility (see Figures 2-9 and
2-10). The Solid Waste Facility will be for inert material, including any ACM’s, and will
ultimately be buried by waste rock. The sewage sludge landfill will be in a location accessible on
mine closure since the sludge may be used as a soil amendment in reclamation. The
contaminated soil cell will also be accessible as the soil will be re-used after the completion of
remediation. If it is to be constructed, the cell will follow Guideline for the Design, Operation,
Monitoring, Maintenance and Clsoure of Petroleum Hydrocarbon-Contaminated Soil Treatment
Facilities in the Northwest Territories (2020).
Flood Protection Structures
The Site is protected from floods by the Flood Protection Berm and the main dyke of the WSP
These structures were the subject of close scrutiny as a condition of existing Water Licence
MV2001L2-0003 for Decline Development. The maximum probable flood level in Prairie Creek
was re-evaluated. The re-evaluated flood levels were found to be less than those assumed for
design and construction of the flood structures. Both structures adjacent to Prairie Creek have
been armoured up to the maximum flood level. The structures might sustain some damage to the
armour during a maximum flood event, as would be expected and designed for.
A major flood occurred in June 2006. The peak discharge was estimated in the range 200-400
m3/sec. Erosion or loss of rip occurred along a reach approximately 450 m long. Repairs were
made in 2009 consisting of slope flattening and armour replacement. The work was documented
and reported to the MVLWB. While the most urgent work was completed, some armour
replacement upslope from the toe is outstanding. The supply of suitably sized rock is required.
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Figure 2-8: Waste Management Code System

If you are uncertain about a specific waste,
contact the Environmental Department or Waste
Management Personnel.

*Source: Diavik Diamond Mines Inc.
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Figure 2-10:
SOLID WASTE FACILITY
LAYOUT

2.5

HUMAN RESOURCES AND OPERATING SCHEDULE

Personnel needs for direct employment at the Mine are estimated to be approximately 220 staff
in total. With a two or three week on, three week off rotation, only half of the 220 total would be
on-site at one time. CZN’s policy is to maximize employment of First Nations people. Jobs will
be provided at all levels for which they are qualified, and training will be provided for more
advanced positions. CZN has signed confidential Impact Benefits Agreements with the Nahanni
Butte Dene Band and the Liidlii Kue First Nation which have precedence over certain hiring
protocols.
Personnel that are not area residents will be flown-in to local pick-up points on scheduled flights
originating from southern locations such as Edmonton or Vancouver. Employees will make their
own way to these locations for pick-up. As specified in the Socio-Economic Agreement with the
GNWT, personnel from local communities will be flown in on charter flights from pick-up
points in Nahanni Butte, Fort Liard, Fort Simpson, Hay River, Yellowknife and Fort Nelson
(BC). NWT residents beyond these communities will make their own travel arrangements to
these pick-up points. Rotation schedules will be staggered in order to maintain continuity
through shift changes and to reduce the intensity of flight traffic
Site mining and milling operations will continue year round, with the possibility of a short winter
break. Administration and mining staff will work 10 hour shifts. Mill staff will work 12 hour
shifts. Both mine and mill operations will work day and night shifts, while administration will be
day shift only.
The Mine road haul crew will rotate on the same schedule.

2.6

MINE WASTE MANAGEMENT

Tailings
CZN will ultimately place all of the tailings underground in a backfill mix with and without
DMS rock, plus a 1.5-3% cement binder. CZN’s tailings management plan is based on 3 paste
types for backfill. Two of the paste types will not contain Dense Media Separation float rock
(DMS). The 3 types of paste are as follows:
-

6” slump paste using flotation tailings-only

-

10” slump paste using flotation tailings-only

-

6” slump paste using 50% DMS : 50% flotation tailings

6” slump paste will have a higher density than 10” slump paste. The 6” slump flotation tailingsonly paste will be used to fill as much of the void volume as possible below operating surfaces.
This material will be used in areas of lower strength requirements. The 10” slump flotation
tailings-only paste will also be used to fill areas of lower strength requirements, but in areas
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where it is difficult to place the 6” slump material. The 10” slump material has a higher water
component, allowing better flow into tight areas. Whenever possible, 6” slump material will be
placed in preference to 10” slump material. The 6” slump paste using 50% DMS:50% flotation
tailings will be used as the running/operating surface for mobile equipment involved in ore
extraction. This material will have the highest strength, and will have an average thickness of 1.5
m for each fill episode
Table 2-2 provides tailings and DMS tonnages and volumes placed underground and on surface
using conservative and expected cases. The overall weighted average dry density of the paste is
approximately 1.88 t/m3. The ratio of tailings to DMS is approximately 5:1. Both cases show that
all float tails will fit underground with excess development voids remaining.
When mining voids are available underground to be filled, the backfill mix will be delivered to
the fill site directly from the backfill plant. However, voids will not always be available
underground. Temporary storage for the filtered tailings will be required. A covered concrete pad
adjacent to the paste plant will have a storage capacity of 10,000 tonnes and will suffice for the
operating period. However, the greatest storage requirement for tailings will be on start-up when
it may be several months before underground stopes are available for backfill. During the first 5
months of operations, approximately 50,000 tonnes of tailings is expected to be produced. While
stopes should be available for backfill within this period, it is considered prudent to provide for
temporary storage of this quantity of tailings. Storage for up to 50,000 tonnes of tailings is
available in the water storage pond (WSP). The tailings would be slurried to one section of the
pond, and recovered later by dredging.
DMS
The DMS circuit in the Mill will produce DMS rock as a coarse reject with a moisture content of
approximately 6%. The rock will average ¼ inch, and consist mostly of the host rock with
minimal metal values, mined as a consequence of ore extraction.
Approximately 220,000 m3 of DMS rock is expected to remain on surface after the underground
mine has been backfilled. This rock will be taken to the waste rock pile (WRP). The DMS will
be placed in a segregated area of the WRP. An approach that will be investigated during detailed
design consists of forming the outer slope areas of the pile with development rock, and placing
DMS in the upslope, inner areas of the pile. This will ensure that after closure, the DMS will be
below a near horizontal cover. The effectiveness of compaction in achieving low permeability
can be better assured on surfaces that are nearly flat or have a low slope angle. Then, the lowest
infiltration rates over the whole pile will be in areas where the DMS is placed.
A surge pile of the DMS rock will be maintained near the Mill (Figure 2-3) to provide feed to the
backfill mix process. A location has been chosen for the surge pile immediately behind (north)
the Mill. The storage site will consist of a 400 m2 gravel pad with underliner and lock-block
walls. Provision will be made for the collection and management of any leachate.
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TABLE 2-2: WASTE QUANTITIES
Total flotation tailings produced
Total DMS waste produced

2,506,200
1,203,800

Table 1: Conservative Scenario
For placement within stopes

Wet density % solids Dry density Dry Density after % of placed paste Tailings Tonnage DMS Tonnage Volume (m3)
consolidation
(by volume)
6" slump - tailings only
2.12
81.3%
1.72
1.79
35%
922,400
514,600
10" slump - tailings only
2.07
79.6%
1.65
1.71
35%
881,800
514,600
50:50 DMS float and tailings
2.32
88.0%
2.04
2.12
30%
468,300
468,300
441,100
Voids available within stopes
1,547,600
Volume of paste deposited within stopes (95% fill)
1,470,200
Average/Total
2.17
83.0%
1.81
1.88
100%
2,272,500
468,300

For placement within development voids
10" slump - tailings only
Voids available within development
Volume of paste deposited within development
Leftover voids after fill
DMS remaining before final void fill
DMS remaining after final void fill (amount for waste dump)
Development rock to waste dump
Total DMS and development rock to waste dump

2.07

79.6%

1.65

1.72

100%

233,700

-

735,500
549,600

142,000
252,400
142,000
110,400
349,363
276,500
276,500

Table 2: Expected Scenario
For placement within stopes

Wet density % solids Dry density Dry Density after % of placed paste Tailings Tonnage DMS Tonnage Volume (m3)
consolidation
(by volume)
6" slump - tailings only
2.12
81.3%
1.72
1.79
35%
951,500
530,800
10" slump - tailings only
2.07
79.6%
1.65
1.71
35%
909,600
530,800
50:50 DMS float and tailings
2.32
88.0%
2.04
2.12
30%
483,000
483,000
455,000
Voids available within stopes
1,547,600
Volume of paste deposited within stopes (98% fill)
1,516,600
Average/Total
2.17
83.0%
1.81
1.88
100%
2,344,100
483,000

For placement within development voids
10" slump - tailings only
Voids available within development
Volume of paste deposited within development
Leftover voids after fill
DMS remaining before final void fill
DMS remaining after final void fill (amount for waste dump)
Development rock to waste dump
Total DMS and development rock to waste dump

2.07

79.6%

1.65

1.72

100%

162,100

-

720,800
460,800

98,000
252,400
98,000
154,400
342,380
218,880
276,500
495,380

Waste Rock
We estimate that approximately 280,000 m3 of development rock will be placed in the WRP.
While there are some differences between the country rock units that will be mined in terms of
geochemistry, all are non-acid generating (NAG) and will not require special management plans
during operations because of their high neutralization potentials. Waste rock runoff (leachate)
may not contain significant metal concentrations. Irrespective of this, CZN has conservatively
assumed that waste rock leachate cannot be discharged without management. The waste rock
from mine development will be placed near the 930 level portal in a compact, engineered
facility. The specific location of the Waste Rock Pile (WRP) is 400 m to the north of the 930
level portal in a ravine on the north-west slope of the Harrison Creek valley. The WRP location
and design is shown in Figures 2-9 and 2-14. The design includes upslope clean runoff diversion
around the pile, and pile leachate collection during operations in a seepage collection pond. A
‘cut-off’ trench will be installed at the toe of the pile to either force seepage to surface for
collection, or collect it directly and feed it into the seepage collection pond. The collected water
will be routed via pipeline to the main site and the site water management system.

2.7

WATER MANAGEMENT

There will essentially be two types of water to be managed at the Prairie Creek Site: runoff from
snowmelt and rainfall events, and water from the mine and Mill. Runoff management will
include diversions to prevent runoff entering the existing Water Storage Pond, and ditches
routing all site runoff to the Catchment Pond, the final collection point prior to discharge to the
environment. These engineered structures (see Figures 1-2 and 2-3) already exist, and have
performed well for 40 years since their construction in 1980. Therefore, they are not discussed
further here, except where changes are proposed and in the discussion of discharge water quality.
The section below focuses on the waters from the Mine and Mill.
Mine Drainage
Mine water currently flows out of the 870 Level portal, this being the gravity drainage from the
lowest elevations of the existing parts of the underground workings, which include drifts with
exposures of mineralization. Drainage flows reduce significantly over the winter. This suggests
that the source of the observed flows is currently the relatively recent infiltration of snowmelt
and rainfall, and that this source is curtailed once freezing conditions set in.
A new underground Decline was collared near the current end of the 880 Level during the fall
and early winter of 2006. Inflows were encountered when fractures or old drill holes were
intersected. By the end of 2007, the Decline was completed and flows were 14 L/sec. Project
details and water quality data in the form of SNP reports are on file under Water Licence
MV2001L2-0003.
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As the Mine is developed progressively deeper, greater inflows are expected. For water
management planning, Robertson Geoconsultants were contracted to conduct investigations of
the Mine area and develop predictions of annual and seasonal inflow rates for full mine
development. Existing exploration boreholes were equipped as monitoring wells, and new wells
were installed, to allow further investigation and assessment. Numerical models were developed
and used to predict inflows. Robertson concluded that the mineralized vein structure is
permeable, and the main conduit for groundwater flow in the area. The magnitude of inflows will
be dependent on the actual permeability of the structure. The results of Robertson’s
investigations are provided in reports presented in the DAR as Appendices 1A and 1B. Table 2-3
provides a summary of predicted annual and seasonal inflows for full Mine development, with
the scenarios reflecting different vein structure permeabilities. The scenario with the highest
flows assumes a hydraulic connection between the vein structure and the Prairie Creek alluvial
aquifer. Robertson concluded that such a connection is unlikely to exist, and provided
probabilities for each scenario, as shown in the table. Further assessment is planned during the
Mine pre-production period and during operations to refine predictions, so that appropriate water
management plans or any flow magnitude can be in place before the mine is fully developed.
Table 2-3: Predictions of Mine Inflow Rates for Active Mining (L/sec)

Scenario

Jan Feb Mar Apr May Jun

Jul

Probability
of
Aug Sep Oct Nov Dec Avg.
Occurrence
(%)

Low Estimate (K Fault
=1E-5 m/s)
15 15 15 15
21
32
47
38
31
29 25 20
Best Estimate (Nm15Tr
w/ K Fault = 5E-5 m/s)
15 15 15 15 41.3 61.7 90.3 74.3 60.5 55.3 25 20
High Estimate (K Fault
=1E-4 m/s)
15 15 15 15
83 123 181 149 121 111 25 20
High Estimate with Vein
Fault-PCAA Connection 100 100 100 150 207 207 207 207 207 207 150 100

25.2

10%

40.7

70%

72.7

15%

162

5%

flow reduced to account for limited recharge of HCAA during winter freeze-up

Mill Process Water
Ore processing at the rate of 1,200 tonnes/day will require approximately 1,900 m3/day of
process water. The majority of this water will become process water effluent and will require
management. A fraction of the process water reports to the DMS float rock, the filtered tailings
and the filtered concentrates. Process water effluent contains elevated metal concentrations and
residues of organic reagents. In order to recycle the water back to the Mill, the effluent must be
stored for several months to allow the organic residues to degrade so that the metallurgical
process is not negatively affected. Not all of the effluent can be recycled because this would lead
to a build-up of major ions which would also affect the process. Therefore, a portion of the
effluent must be treated and discharged.
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Waste Rock Pile
The Waste Rock Pile (WRP), to be located in a ‘draw’ (ravine) of the Harrison Creek valley, will
generate seepage from snowmelt and rainfall percolation. A lined collection pond will
accumulate this seepage at the toe of the facility. The seepage may contain dissolved metals, and
therefore provision will be made to incorporate the water into the water management system.
The seepage is expected to resemble mine water in terms of chemistry, although concentrations
of metals should be lower.
DMS Pile
The DMS surge pile runoff will be collected and fed into the water management system. Runoff
chemistry is expected to be similar to waste rock.
Ore Stockpiles
A storage pad will be built for approximately 20,000 tonnes of ore during the start-up period.
The pad will have an area of approximately 2,600 m2 and will also be lined. Pad drainage will
report to a sump and will then be fed into the water management system. The stockpile will grow
over a few months and will be consumed in a few weeks during the Mill start up period.
Water Storage
The key components of CZN’s water management plan are water storage and water treatment.
The existing large pond will be converted into a water storage pond. The previously unstable
pond backslope will be stabilized by placement of a toe buttress and an apron of fill over the
central portion of the pond, together with soil removal from upslope. The pond dykes will also
have some surface sloughing repaired as well as levelling in places to a uniform 881 m elevation.
Geotechnical details for the pond remedial works can be found in “Preliminary Design: Water
Storage Pond at Prairie Creek Mine, NWT, Golder Associates, March 2010”, Appendix 12 to the
Developer’s Assessment Report (DAR).
The Water Storage Pond (WSP) will be divided into two cells. A divider berm will create
separation between the cells (see Figure 2-15). Process water will be stored in one cell (Cell A),
and Mine water and water similar to Mine water in the other (Cell B), The cells will also be
compartmentalized to maximize water residence time by the use of baffles which will be
anchored on the floor of the pond and float on the surface. Both cells will be lined with a new
geosynthetic liner.

31

During the EA process, CZN made a commitment to develop additional water storage to
minimize the risks of exhausting storage capacity in the event of a major plant upset or an
unforeseen event. The additional water storage will be provided either by raising the dykes of the
existing WSP (by upstream methods), or by building a second WSP immediately south of the
Site. A conceptual design for the latter is provided in Appendix A. A decision will be made on
which course to take based on further geotechnical assessment, water treatment testing and
confirmation of site specific water quality objectives (SSWQO). Further assessment of the
second WSP location will also be required to determine the location of the Prairie Creek high
water mark and fish habitat characteristics for the site in general.
Water Balance
A combination of Mine water and Mill process water will be used as feed water for the Mill
process, drawn from a water storage pond. Excess Mine water and Mill process water will be
treated and discharged. The Site water balance is illustrated in Figure 2-13. Balances using
monthly data over a full year, and using the mine inflow scenarios and predictions made by
Robertson Geoconsultants, will be the basis for overall water management planning. The water
balance given in Table 2-4 is based on ‘best estimate’ mine flows. Flows are shown graphically
in Figure 2-16. Water balances for other potential Mine inflows are considered further in the
section ‘Water Quality’ below. A water balance can be achieved without process water treatment
and discharge in February and March, and with low treatment rates for process water and mine
water over the winter, and higher rates over the summer. The intent is to match the flow
hydrograph in Prairie Creek and strive to maintain the lowest parameter concentrations in the
creek downstream.
The largest flows of water will come from the Mine and Mill. Other site flows, from the WRP,
stockpiles and STP, will be relatively small by comparison. The main difference in the water
balance from month to month is the rate of water treatment. In the summer, water treatment rates
are higher and water is removed from pond storage. In the winter, water treatment rates are lower
and the volume of water in storage increases. Precipitation and evaporation have very little effect
because their volumes are also small by comparison. A water balance is achieved by adjusting
the rate of mine water treatment.
Water Treatment
In the DAR, CZN proposed to treat mine water with a typical lime precipitation system, and to
treat process water with a more complex acidification-sulphide-lime precipitation system. The
location of the treatment plant and acid storage are shown in Figure 2-3. Detailed outlays of the
facilities can be found in Appendix 6 of the DAR.
The capacity of the mine water treatment circuit is dependent on the magnitude of Mine water
flows. Initial capacity will be 134 L/sec, but the plant will be designed to facilitate the doubling
of this capacity if necessary. Mine flows will be monitored and expansion plans will be in place
before treatment capacity might be exceeded. Process water flows will remain the same, and
therefore treatment circuit capacity will not change.
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TABLE 2-4: SITE WATER FLOWS (BEST ESTIMATE) AND WSP WATER BALANCE
Period

Jan

Feb

Mar

Apr

May

Jun

Process Feed
14.8
Losses to solids
2.8
Mill Effluent to Water Storage Pond 20.0
Cell A to Water Treatment Plant
1.0

14.8
2.8
20.0
0.0

14.8
2.8
20.0
0.0

14.8
2.8
20.0
1.5

14.8
2.8
20.0
9.5

Mine Drainage to Water Storage Pond
15.0
Process Feed
8.0
Cell B to Water Treatment Plant
8.0

15.0
8.0
3.0

15.0
8.0
3.0

15.0
8.0
5.0

41.3
8.0
62.0

Jul
Aug
PROCESS WATER L/s
14.8
14.8
14.8
2.8
2.8
2.8
20.0
20.0
20.0
11.5
11.5
11.5
MINE WATER L/s
61.7
90.3
74.3
8.0
8.0
8.0
66.0
66.0
66.0

Sep

Oct

Nov

Dec

Year

14.8
2.8
20.0
10.0

14.8
2.8
20.0
5.0

14.8
2.8
20.0
2.5

14.8
2.8
20.0
1.5

22.8
2.8
20
5.5

60.5
8.0
59.5

55.3
8.0
41.0

25.0
8.0
18.0

20.0
8.0
10.0

40.7
8.0
34.0

WATER STORAGE POND WATER BALANCE
Inflows (m3 )
Mill Effluent
Precipitation
Total

53,568
1,229
54,797

48,384
1,229
49,613

53,568
1,092
54,660

51,840
1,365
53,205

53,568
2,184
55,752

Process Water Cell (Cell A)
51,840
53,568
53,568
3,140
4,642
3,823
54,980
58,210
57,391

51,840
3,140
54,980

53,568
2,594
56,162

51,840
1,638
53,478

53,568
1,229
54,797

630,720
27,305
658,025

Outflows (m3 )
Mill Process Feed
Evaporation
To WTP
Total

39,694
0
2,678
42,372

35,853
0
0
35,853

39,694
0
0
39,694

38,413
0
3,888
42,301

39,694
1,075
25,445
66,214

38,413
4,096
29,808
72,317

39,694
5,461
30,802
75,956

39,694
4,096
30,802
74,591

38,413
2,731
25,920
67,064

39,694
0
13,392
53,086

38,413
0
6,480
44,893

39,694
0
4,018
43,711

467,364
17,458
173,232
658,054

Difference (m3 )

12,424

13,760

14,966

10,904

-10,461

-17,337

-17,747

-17,201

-12,084

3,076

8,585

11,085

-29

Cum. Diff. (m3 )
Cum. Diff. Oct-Apr (m3 )

12,424

26,185

41,151

52,055

41,593

24,256

6,510

-10,691

-22,775

-19,699

-11,114

-29

12,424

13,760

14,966

10,904

3,076

8,585

11,085

74,801

Inflows (m3 )
Mine Drainage
Sewage Water
Waste Rock Pile
Stockpiles
Precipitation
Total

40,176
1,004
0
0
1,229
42,409

36,288
907
0
0
1,229
38,424

40,176
1,004
0
0
1,092
42,273

38,880
972
0
0
1,365
41,217

Outflows (m3 )
Mill Process Feed
To WTP
Evaporation
Total

21,374
21,427
0
42,801

19,305
7,258
0
26,563

21,374
8,035
0
29,409

Difference (m3 )

-392

11,861

Cum. Diff. (m3 )
Cum. Diff. Jul-Mar (m3 )

-392

11,469

-392

Mine water treatment m 3
Process water treatment m 3
Treated mine water L/s
Treated process water L/s
Ditches L/s
Total discharge L/s
Ratio to process water

110,618
1,004
6,756
319
2,184
120,882

Mine Water Cell (Cell B)
159,926
241,860
199,005
972
1,004
1,004
2,045
3,023
2,489
96
142
117
3,140
4,642
3,823
166,180
250,671
206,439

156,816
972
2,045
96
3,140
163,069

148,116
1,004
0
0
2,594
151,714

64,800
972
0
0
1,638
67,410

53,568
1,004
0
0
1,229
55,801

1,290,228
11,826
16,358
771
27,305
1,346,488

20,684
12,960
0
33,644

21,374
166,061
1,075
188,509

20,684
171,072
4,096
195,852

21,374
176,774
4,096
202,244

20,684
154,224
2,731
177,639

21,374
109,814
0
131,188

20,684
46,656
0
67,340

21,374
26,784
0
48,158

251,657
1,077,840
17,458
1,346,955

12,864

7,573

-67,628

-29,672

47,062

4,195

-14,569

20,526

70

7,643

-467

24,333

31,906

-35,722

-65,394

-18,332

-14,137

-28,707

-8,181

-8,111

-467

11,861

12,864

7,573

47,062

4,195

-14,569

20,526

70

7,643

96,833

21,427
2,678

8,035
0

8,035
0

13,392
4,018

166,061
25,445

176,774
30,802

176,774
30,802

176,774
30,802

159,365
26,784

109,814
13,392

48,211
6,696

26,784
4,018

1,091,448
175,435

8
1
0
9
8.0

3
0
0
3

3
0
0
3

5
1.5
2
8.5
4.7

62
9.5
6
77.5
7.2

66
11.5
15
92.5
7.0

66
11.5
15
92.5
7.0

66
11.5
15
92.5
7.0

59.5
10
15
84.5
7.5

41
5
0.5
46.5
8.3

18
2.5
0
20.5
7.2

10
1.5
0
11.5
6.7

34.0
5.5
5.7
45.1

Area of WSP=

2
107,500 m

Volume of WSP=
PC Precip mm

450,000 m3
22.9

PC Evap mm

0

2
50,000 m

Rock pile area
22.9
0

Stockpiles area
20.3
25.4
0

0

21,374
176,774
5,461
203,609

40.6
20.0

1,650 m2
58.4
76.2

Sewage L/day

32,400

86.4

71.1

58.4

48.3

30.5

22.9

508.0

101.6

76.2

50.8

0

0

0

324.8

During the latter stages of the EA process, CZN agreed to evaluate options for the superior
treatment of process water. SNC Lavalin performed a desk-based screening study of process
water treatment options, and concluded that improved treated water quality could be achieved,
using one of two approaches:


Enhancing the proposed sulphide-lime precipitation system by adding filtration; or



Pre-treatment with lime or sulphide followed by filtration and ion exchange.

Bench-scale water treatment testing in a laboratory was completed and it was determined that pH
reduction to 5, sulphide addition, then lime addition to pH 9.3 followed by clarification provided
the best approach.
Method of Effluent Discharge
The Project Description Report described effluent discharge from the Site via the Catchment
Pond and the existing culvert to Harrison Creek. During the EA, concern was expressed
regarding the size of the initial dilution zone (IDZ) in Prairie Creek downstream of the discharge,
and analyte concentrations within the zone. Options were considered to promote better mixing
and minimize the size of the IDZ. Culvert discharge from the pond direct to Prairie Creek was
considered and rejected. A diffuser in the bed of the creek was evaluated, but was deemed
infeasible because of low winter flows and water levels, and possible damage during flood
events. The best solution was concluded to be an exfiltration trench below the bed of Prairie
Creek.
The exfiltration trench will consist of two perforated pipes in a pervious-backfill trench beneath
the stream bed (see Figures 2-18 and 2-19). Engineering details are explained and shown in
Appendix B, together with plume predictions. The advantages of this system are that (1) outflow
is possible during extreme low flow conditions; (2) the design is resilient to minor changes in the
elevation or location of the low flow channel; and (3) effluent mixing is significantly improved
over a simple pipe outlet.
Several additional elements to the system will be included in a final design:
1)

a backflow prevention device;

2)

debris screens;

3)

a water pump with flow regulating devices (a) to operate the system under high
streamflow conditions, (b) for pressure operation if the exfiltration system should become
plugged over time, and (c) for backwashing of the exfiltration trench media; and,

4)

bubbler pipe details and connections for a future air pump for air-assisted backwashing of
the exfiltration trench media.
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Detailed design of the exfiltration trench will include a construction plan to control sediment
dispersal and minimize impacts, and consideration of stream habitat. The intent will be to
produce a design that will result in no net loss of habitat. Failure to do this could result in a
habitat compensation requirement.
The existing Catchment Pond will be modified to include the exfiltration trench. Treated process
water and treated Mine water will be piped to the Catchment Pond. In summer, the treated water
will mix with Site drainage before entering the exfiltration trench. In winter, the treated water
will feed the trench directly via a pipe extension to avoid freezing in the pond. The existing
culvert and gate for discharge to Harrison Creek will be retained for emergency use only. The
pond will also be lined to prevent seepage.
Contingency Measures
The volume and quality of effluent discharge will be dependent on water management and
treatment being as expected, and on the effectiveness of contingencies if it is not. To provide
confidence that Site water can be managed for all eventualities, a list of contingencies was
developed and is given in Table 2-5.
Water Monitoring
Mine operations would include the monitoring of water flows and quality according to the
Surveillance Network Program (SNP) in MV2008L2-0002.
Accidents and Malfunctions
The likelihood and consequences of accidents, malfunctions, or impacts of the environment on
the development, particularly as it might influence water quantity and quality and the ability of
the water management system to function, has been considered.
The Prairie Creek site is well equipped to manage extreme precipitation events and floods. Major
structures will have upstream diversions. Catchment areas are small.
Large scale rock slope failures are not evident in the Prairie Creek valley in the vicinity of the
Mine site, nor along the access route within the Funeral Creek and Sundog Creek valleys. The
potential for seismic activity (earthquakes) is accounted for in the design of major structures.
CZN is aware of the difficulties of operating water management systems on site during winter
from past site activities during exploration. Supply lines do and will require heat-trace cables to
avoid freezing. All lines will be routed within the site away from creeks, or with secondary
containment.
As shown in Table 2-5, there are many contingencies available in the event of treatment system
malfunctions. Water storage facilities will have retention capacity. The plant will have back-up
power available. Treatment systems will have tank and pump redundancies to ensure a high level
of operability.

40

TABLE 2-5: CONTINGENCY TABLE (May 6, 2011)

ISSUE
Discharge Water Quality
Water quality of either treated mine water or treated
process water does not meet specified criteria.
Water quality of Catchment Pond does not meet EQC.
Spill in Main Yard may affect Catchment Pond water
quality.
Ammonia or nitrate concentrations rising in WSP to
point where EQC could be exceeded.
Phosphate concentration rising in WSP to point where
EQC could be exceeded.
Receiving Water Quality
Monitoring indicates exceedence of objectives.

Discharge Mechanism
Efficiency of exfiltration pipe reduced.
Gravity discharge not sufficient and discharge pumps
off-line.
Pumps for discharge and pump back off-line.
Intense rainfall and runoff overwhelms Catchment
Pond.
Flood damages exfiltration pipes.
Flood protection berm fails inundating site.
Water Treatment Plant Malfunction
Power supply failure.
Problem occurs with one of two tanks for each of
mine water and process water treatment circuits.
Problem with process water treatment circuit.
Problem with mine water treatment circuit.
Problem with mine water treatment circuit and
treatment needs to continue.
Water Storage Limitations
Process water cell at over-capacity.

Mine water cell at over-capacity.
Both cells at over-capacity.
Intense rainfall event occurs when ponds full.
Process water cell dyke fails or cell inoperable.
Process water cell dyke fails releasing process water
to site.
Mine water cell dyke fails or cell inoperable.
Mine water cell dyke fails releasing mine water to site.

CONTINGENCY

Recirculate offending stream, either within the WTP, or
by pumping to the WSP.
Stop discharge and pump back water to WSP.
Prepare to stop all discharge and pump back water to
WSP.
Switch to stick explosives until concentrations abate.
Investigate cause. If necessary, explore tertiary treatment
options.
Review discharge water quality and AEMP results.
Depending on cause, adaptive management as laid out in
the AEMP may need to be employed.
Backwash. If not successful, switch to alternate pipe.
Pump back excess to WSP.
Stop water treatment.
Open emergency culvert to Harrison Creek.
Use culvert to Harrison Creek until repaired.
Stop treatment, open emergency culvert to Harrison
Creek.
Switch to stand-by generators.
Switch all treatment to the other tank.
Stop process water treatment.
Stop mine water treatment.
Stop process water treatment and use process water
circuit for mine water.
Treat more process water and/or increase the proportion
of process water recycled to the Mill (the recycle at 65%
of the total feed is to prevent major ion build-up in the
WSP, but the recycle can be 100% temporarily).
Treat more mine water and/or increase the proportion of
mine water recycled to the Mill.
Treat more and/or stop the Mill and have both WTP
circuits treat mine water.
Temporarily use pond freeboard.
Stop Mill until dyke repaired or cell operable.
Close Catchment Pond. Stop Mill until dyke repaired and
released water treated. Treat and discharge process water
via closed ‘winter’ pipe.
Send mine water directly to Mill and WTP.
Close Catchment Pond. Stop Mill until dyke repaired and
released water treated. Treat and discharge mine water
and process water via closed ‘winter’ pipe, or mine water
only if additional capacity required.

2.8

ACCESS ROAD

All season road construction has been described elsewhere. Construction crews may temporarily
be based at the Mine site, and road camp domestic waste and sewage may be brought to the Mine
for disposal. This is described in a revised Waste Management Plan for the Mine site. Road
maintenance crews would be based at the Mine site during road and mine operations.

2.9

AGGREGATES

Aggregate requirements at the Mine site will be satisfied by the on-site quarry.
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3.0 ADDRESSING EA COMMITMENTS
CZN made an extensive list of commitments during the EA process. Some of the commitments
were addressed by additional work CZN undertook during the permitting process. Others were
addressed by inclusion in permits or water licences as conditions, by inclusion in management
plans, or by oversight by advisory committees. Development of management plans are
conditions of permits or water licences.
The additional work CZN undertook during the permitting process is summarized as follows:
-

Water treatment testing

-

Design of WSP remedial works

-

Evaluation of additional water storage options

-

Design of the exfiltration trench

-

A draft tailings management plan

-

Completed draft water storage, treatment and discharge monitoring and
management plan

-

Completed a draft Aquatic Effects Monitoring Plan (AEMP)

-

Revised the Wildlife Mitigation and Monitoring Plan (WMMP) and included a
Flight Impact Mitigation Plan (FIMP)

-

Completed a draft Contaminant Loading Management Plan (CLMP)

CZN produced a Commitments Table during the EA. The second column of the table has been
modified to reflect how each commitment has been or will be fulfilled. The modified table is
included as Table 3-1. Winter road commitments have been removed as they have been
superseded by those relating to the all season road which have been provided separately.
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TABLE 3-1: COMMITMENTS TABLE
NO.
CONSULTATION
1 Continue to engage First Nations throughout the EA process.
2 Operate and participate in a Technical Advisory Committee (TAC) which will meet in
the region three times annually to review and discuss mine operations and monitoring
results, and other issues of mutual interest in the region.
3 Welcome NBDB, LKFN, other First Nation, and Government representation on the
TAC.
4 Appropriate collaborative monitoring initiatives with First Nations, Parks Canada and
other regulatory agencies will be supported.
5 The Nahanni Butte community information representative position will be continued
during operations.
CULTURE
6 If possible heritage/cultural resources are found, they will be preserved and the
authorities notified.
7 Deter and monitor un-authorized use of the access road and hunting.
8 Employ an NBDB member as an environmental monitor.
9 Involve NBDB members in spill response training and inform the Band of any spills.
10 CZN will conduct a supplementary Archaeological Impact Assessment for the
proposed road re-alignment from the Liard River near Nahanni Butte to Grainger Gap.
The survey will occur after the road alignment has been confirmed more accurately.

STATUS
Complete

Licence condition

Outstanding

Permit condition
TAC oversight

Complete

SOCIO-ECONOMICS
11 Impact Benefit Agreements will be negotiated with the Nahanni Butte Dene Band and
Complete
the Liidlii Kue First Nation.
12 Negotiate a Socio-Economic Agreement with the GNWT
13 A hire-first policy for qualified local (Nahanni Butte) residents, then Dehcho residents,
then northern residents, will be adopted.
14 Services and supplies will be sourced locally and across the north, provided these are
competitive.
15 Employment of Dehcho residents and social impacts will be monitored via annual IBA
reports, and details of mine employment, training and contracts given out will be
provided. Such reports will also be the basis for reporting to regulators.
16 Employees will be offered a variety of mine related training courses, including skills SAC oversight
training in their area of employment and in safety. The Mine scholarship program will
continue.
17 The Mine will work with communities and its leaders to develop and implement
strategies to limit negative health outcomes, such as drug and alcohol abuse.
18 The Mine will continue to be active in Study Area communities through sponsorship
programs that will improve life for communities and those not benefiting from the
Project directly.
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19 Applicants for work at the mine will be notified that should they be employed, they
will have to make appropriate arrangements for child care in their absence.
20 Contractors and subcontractors will be required to sign an Employment Contract and
Code of Conduct regarding adhering to policies such as northern employment criteria,
which will be part of selection evaluation criteria. Information on potential employees
will be passed on to contractors, and Study Area communities will be notified of
construction and hiring timelines.
21 The Mine’s socio-economic Adaptive Management System will consist of: a
Monitoring System consisting principally of a year-long process of collecting and
analysing data and trends regarding the outcomes from participation in the Project and
more general socio-economic progress of the Study Area; and, a Response System
consisting of a formal session to communicate results and receive input from
representatives of the affected communities on areas where changes could improve
outcomes and productivity.
22 After fulfilling obligations to IBA’s and the Nahendeh Aboriginal Economic Council,
the Mine will advertise its needs in regional newspapers and continue participation in
regional NWT trade shows to communicate the opportunities associated with the
project. A database of NWT qualified businesses related to various services and
supplies will be maintained.
23 An annual operations report will be produced to provide the public with information
SAC oversight
regarding the production schedule at the Prairie Creek Mine, its employment record,
and planned activities for the upcoming year. This report will inform Study Area, Deh
Cho and NWT residents and regulators, and will include information on employment
and business procurement.
24 CZN will identify jobs for which formal entry level educational requirements will be
adjusted for Dene job applicants. For greater certainly,[sic ] but subject to applicable
law, CZN commits to requiring Dene to have a minimum Grade 10 for all entry level
positions at the project, and will, from time to time, adjust formal entry level
educational requirements for vacant positions in order to improve the acceptability of
potential Inuit job applicants for these positions.
25 Where appropriate, CZN will consider ability, skills and experience as an equivalent
to formal qualifications as identified in job descriptions.
26 Dene employees will not be disciplined or terminated due to their inability to speak
the English language, but may be transferred to a job requiring less knowledge of the
English language or to a training program to suit them to another job. Such transfer
will be at the discretion of CZN.
27 Dene who do not possess knowledge of the English language, either written or verbal,
will be given reasonable opportunities to qualify for jobs where lack of knowledge of
the English language does not compromise the safety of the employee, safety of others
or job performance.
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28 CZN expects to provide several summer positions for various responsibilities. The
areas of work could relate to general labourers, office assistance or help with annual
events held in neighbouring communities. These annual positions could be posted at
the mine site, regional CZN offices, and advertised in local newspapers. Priority will
be given to relatives of mine staff from the IBA communities.
29 CZN will encourage and provide opportunities for advancement and promotion to
employees.
30 CZN will ensure that its internal posting system for hiring personnel for the project
will include posting at the project and in Nahanni Butte.
31 CZN will develop recruitment and hiring policies and procedures that will encourage
Dene employment at the project.
32 It is the goal of CZN to enhance positive benefits and eliminate or at least reduce the
impacts of negative effects. It will do this through a combination of its “hire first”
program, offering a comprehensive benefits package to employees, making the Prairie
Creek Mine site hospitable through numerous activities, programs and services,
employ a community information representative to help with communications between
employees and mine management, and to remain active participants in Study Area
community events.
33 The focus is primarily on the participation of labour and business from the Study Area
SAC oversight
communities. However, opportunities will exist for any resident or business in the
NWT.
35 Once CZN has fulfilled its commitments with its IBA holders, the company will
promote the direct employment of NWT residents outside the Study Area promoting
available employment positions with advertising in regional newspapers, and postings
with NWT employment agencies. Some of these agencies would include MTS and the
employment coordinators with various First Nation Bands in NWT. The company will
consider a pick-up point in Yellowknife if employee numbers warrant it and it is
economically justified.
35 Much of the participation during construction will be local. This is particularly true for
employment.
36 CZN has undertaken to employ NBDB members as environmental monitors at the
mine and for the access road. CZN is also looking to NBDB members first for the
operation of checkpoints on the road to manage traffic and the possible use of the road
by individuals not on mine business.
37 CZN expects to follow the hiring preferences negotiated with its IBA holders. The
order of priority CZN has been using for hiring applicants with similar qualifications
can be defined as: 1. Members of the Nahanni Butte Dene Band 2. Members of the
Liidlii Kue First Nation Band 3. Dene descendants within the Dehcho Region 4.
Residence within the Northwest Territories 5. Others.
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38 As part of our responsibility to the Northwest Territory [sic] , we are strongly
committed to employing and training people who are native to this area and/or are
permanent residents. To achieve this, travel assistance will be provided for employees
traveling from designated points of hire.
39 Should circumstances change in such a manner that different rotation schedules
become more feasible, such options will be discussed with the mine’s workforce.
40 Work rotations at the Prairie Creek operation are based on three week turnarounds
(i.e., three weeks working followed by three weeks off).
41 Personnel that are not area residents will be flown-in to site on charter flights
originating from 1 or 2 locations, such as Fort Nelson, Edmonton, Yellowknife or
Vancouver. Employees will make their own way to these locations for pick-up.
Personnel from local communities will be flown in on charter flights from Nahanni
Butte, Fort Liard or Fort Simpson. NWT residents beyond these communities will
make their own travel arrangements to these pick-up points.
42 CZN will be making commitments to apprentice positions with its IBA holders. The
company expects to have several apprentice positions available with the project
although priority will be given to CZN’s IBA holders.
43 CZN will employ Dene apprentices, if available and if there are qualified tradesmen
on site to supervise an apprentice.
44 CZN will also endeavor to carry out relevant training programs that are offered
SAC oversight
through cooperation with other agencies in the Territory to support regional education
and build up a further educated Territorial workforce.
45 For the Study Area community as a whole, regarding additional investments in
education, CZN will:
• Sponsor students attending higher education through a scholarship program.
• Work with the NWT Mine Training Society and Aurora College to provide education
and training opportunities.
• Work with Study Area schools to provide details of its operations, its future labour
and supply needs, and opportunities for students.
• Work with Study Area communities and businesses to improve participation and
productivity.
• Remain very active in the communities through investments, sponsorships,
promotions, and attendance at community events.
46 CZN wishes to provide opportunities for participation by Dene in the development of
the project, and that to do so training will be required to position Dene to take
advantage of business and employment opportunities associated with the project.
47 Through its Impact and Benefit Agreement holders and the Deh Cho First Nation,
CZN is looking to invest in education and training specific to the needs identified by
the Dehcho residents. Emphasis is on skills that are applicable to many job
descriptions and not necessarily specific to mining.
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48 Canadian Zinc will promote higher learning through a scholarship program, sponsor
training in conjunction with the mine training society, take an active role in the
schools and communities, and sponsor visits by school staff to site to help them
understand better the environment and the possibilities for their students.
49 Where an employee is required to have specific skills to operate equipment in the
course of their duties, training will be provided.
50 The company is also committed to providing mentoring programs at the mine, ongoing
school workshop presentations at local schools, and annual scholarships to promote
the abilities of future generations within the Dehcho Region.
51 A general overview of CZN’s Aboriginal and NWT procurement strategy is outlined
below. CZN will focus on a general Northern procurement policy by adhering to the
following principals:
i. Wherever practical, construction projects will be split into phases or segments so
that small northern contractors and suppliers can have the opportunity to bid.
ii. Wherever practical, goods contracts will be tendered by grouping so that northern
contractors and suppliers have the opportunity to bid and compete.
iii. Whenever practical, contracts for the supply of goods will be tendered in a manner
which provides opportunities for northern contractors or suppliers.
52 Canadian Zinc is committed to working with the community and business leaders to
SAC oversight
maximize the benefits from the Project. As a part of this commitment, Canadian Zinc
will offer valuable guidance in areas where it has particular expertise such as
management, industrial development, and organisation.
53 It is CZN’s intent to provide IBA holders advance notice on all contracts and
procurement opportunities. The specific timeframes are still in IBA negotiation.
Further to this commitment, CZN expects to advertise sourcing needs in local and
regional newspapers in the NWT, and notify local businesses of the project’s
requirements.
54 The focus is primarily on the participation of labour and business from the Study Area
communities however opportunities will exist for any resident or business in the
NWT.
55 CZN recognizes that businesses which maximize Dene content should, consistent with
the terms of this schedule, be given preference in the provision of commercial services
for the project.
56 CZN will apply its local and NWT procurement policies during the reclamation phase.
57 Canadian Zinc will discuss the importance of local hires with Aboriginal development
corporations during and after IBA negotiations and make northern employment a
criterion for evaluating proposals.
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58 CZN will focus on procurement of Aboriginal services with the following policy:
"Aboriginal Business" means a business owned by one or more of the Participating
First Nations, directly or through their respective development corporations, or a
Member or Members of the Participating First Nations. The Aboriginal Business must
comply with all the legal requirements to carry on business in the Dehcho region and
must be certified by the relevant Participating First Nations and meet one of the
following criteria:
i. Is a corporation or limited company with at least 51 percent of the company’s voting
shares beneficially owned by a Participating First Nation, a Participating First Nation
development limited partnership or a Participating First Nation Member or Members;
ii. Is a cooperative with at least 51 percent of the cooperative’s voting shares
beneficially owned by one or more Participating First Nations, a Participating First
Nation development limited partnership or Participating First Nation Members;
iii. Is a sole proprietorship, the proprietor of which is or is owned by one or more of
the Participating First Nations, Participating First Nations development limited
partnership or Participating First Nations Members; or,
iv. Is a partnership, the majority interest in which is owned by one or more of the
Participating First Nations, Participating First Nations development limited
partnership or Participating First Nations Members, or in which the majority of
benefits under the partnership agreement accrue to the Participating First Nations or
SAC oversight
Participating First Nations Member(s).
59 CZN will emphasize local procurement by its contractors and will make this a valued
component in how bids are evaluated. Businesses outside the Study Area will be
encouraged to participate, and CZN will extend to them the same opportunities given
to Study Area businesses should those companies be unable to fill certain contracts.
CZN would prefer to offer contracts to NWT-based companies that can provide goods
and services at a competitive price and meet local sub-contracting criteria.
60 In order to ensure that its contractors and subcontractors honour and adhere to all
commitments made, CZN will ensure, through written contracts, that all such parties
are aware and comply with all of the terms and conditions associated with such
permits that are necessary for operating the Mine.
61 Much of the construction activities will be completed by contractors. These
contractors will be encouraged to hire from within the Study Area communities. To
facilitate this local participation, Canadian Zinc will
• notify the Study Area communities of the construction schedule in advance of the
activities,
• set out a schedule of when the contractors will be hiring,
• provide the names of past employees to the contractors,
• provide the names of contractors and their contact information to the communities,
and
• pass applications from local labour to contractors.
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62 To improve the efficiency of CZN’s employment policy, the company will coordinate
information of potential employees to contractors, notify Study Area communities of
construction timelines and timelines for hiring, and pass along applications from local
workers to contractors.
63 As part of their ongoing employment, all employees will take part in cross-cultural
training to assist with the development of positive working relationships at the mine.
64 As the project progresses, work will be required to study if and how the transfer of
wealth is taking place.
65 Where necessary, as determined by CZN, signs, safety, regulations and job
advertisements shall be translated.
66 Regardless of their family situation, Canadian Zinc employees will have access to a
comprehensive human resources package that includes programs to help reduce the
negative aspects of rotational work. Camp life will include recreational activities,
religious services, and access to the Internet. The camp itself is being designed such
that each employee will have their own room. Programs will be offered throughout the
year such as personal financial planning and those associated with seasonal and
religious holidays. Counselling services will be available as a part of the overall
employee compensation package. In addition, traditional Aboriginal events and
activities will be planned and country foods will be served when available.
67 Canadian Zinc will continue to be active in the Study Area communities through
SAC oversight
sponsorship programs that will improve community life and that [sic] for those not
benefiting from the Project directly.
68 Canadian Zinc will have guidelines that outline the circumstances under which
employees can return home prior to the completion of their rotation. The company will
also have a leniency policy for new employees that will outline the circumstances
under which workers need some time to adjust to work life and camp life. Canadian
Zinc will also sponsor community events that help improve the quality of life for those
not participating directing [sic ] in mine employment and those who are on their threeweeks off.
69 CZN will provide an option for all its employees to participate in a comprehensive
benefits plan coverage, which includes dental, medical, AD&D, life insurance (both
short- and long-term disability coverage), as well as an employee assistance program.
70 CZN will provide at its cost regular but limited opportunities for Dene employees to
communicate with immediate family in their home communities using satellite or
other phone systems.
71 Every employee will be encouraged to participate in supplementary orientation
seminars upon arrival at the site for the first time. Seminars will include, but may not
be limited to, guidance on personal financial management, and review of employee
benefits packages.
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72 Canadian Zinc is committed to working closely with its employees, their families and
communities to find solutions to challenges as they occur. The community information
representative will be responsible for assisting employees and Canadian Zinc
management communicate [sic] with one another when issues arise.
73 Life skills training will be made available on an as need [sic] basis through the
Training Department. Life skills training programs provide employee assistance in
coping with new situations from camp life, long distance commuting to basic financial
planning that is needed as a result of increased income.
74 The employment assistance program (EAP) is designed to assist employees and their
immediate family members with problems that may affect their well-being and/or their
ability to perform their jobs. The EAP will be operated by a third-party professional
counselling service (accessible in the first instance by phone) and services will be
available to the CZN employees and their immediate family (spouse, partner and
dependents).
75 The Human Resources Management Plan outlines the details related to alcohol and
drug usage during an employee’s time at Prairie Creek. In addition, the company will
engage with the Study Area communities and encourage cooperation with government
and non-government officials on a strategy that might limit the severity of this impact
and ensure these people receive the help they need.
76 The on-site measures CZN would pursue to protect workers from the spread of
SAC oversight
communicable diseases include the following:
• Having trained medical personnel to identify communicable diseases
• Providing advice regarding personal hygiene.
• Designating potential areas to isolate infected workers if required
• Pre-screening employment candidates with medical check-ups
• Requesting employees to be up-to-date with their vaccinations
• Post the contact number for the Chief of Public Health
• Discuss possible outbreaks of STIs at Health & Safety meetings
• Provide educational materials in the project’s library
77 Highlighting CZN’s Adaptive Management System will be:
• A Monitoring System consisting principally of a year-long process of collecting and
analysing data and trends regarding the outcomes from participation in the Project and
more general socio-economic progress of the Study Area.
• A Response System consisting of a formal session to communicate results and
receive input from representatives of the affected communities on areas where changes
could improve outcomes and productivity.
78 CZN has committed to altering its programs where possible when existing ones are
ineffective or problematic.
79 Canadian Zinc is committed to monitoring and reporting the socio-economic progress
of the Study Area communities during the operation of its mine.
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80 The annual report will include information on the socio-economic performance of the
Study Area. These data will be gathered from secondary sources, including the NWT
Bureau of Statistics and Statistics Canada. This information will be combined with
knowledge gathered by company officials including community information officers
working in the Study Area and communicating with active employees, their families,
and other community members to determine the overall socio-economic changes
taking place.
81 The Company will generate an annual report on production, employment, procurement
and socio-economic trends. It will be the principal communication tool that informs
the public of the results from the Company’s monitoring system. This monitoring
includes information gathered from employees and their communities by the
community information officers. Other company officials will remain active in the
communities through their participation in sponsorships, promotions and investments.
Information gathered “on-the-ground” will be combined with the technical approach
used in gathering and reporting operations’ data and socio-economic statistics.
82 CZN will produce an annual report on its operations. It will provide the public with
information regarding the production schedule at the Prairie Creek Mine, its
employment record, and planned activities for the upcoming year. This report will
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serve as CZN’s submission to inform Study Area, Deh Cho and NWT residents and
regulators. The report will include information on employment and business
procurement. The statistics reported will include:
• total workforce, new hires, terminations, and total labour income,
• training programs, number of participants, and apprenticeships,
• gross value of operation expenditures, a list of procurement contracts, and
participating Aboriginal and NWT businesses,
• road access—the details of this information such as volume of commercial and noncommercial traffic depends on the final decision regarding road ownership and public
access,
• community activities, investments and sponsorships, and
• a schedule of upcoming procurement opportunities and operational expenditures.
83 Where the disclosure of information does not compromise confidentiality, data will be
separated by ethnicity and geography; that is, Aboriginal versus non-Aboriginal, and
Study Area communities versus the rest of the NWT and non-NWT. CZN will include
all Status, non-Status, Métis, and Inuit as Aboriginal for the purpose of reporting
ethnicity. NWT Residency will be defined as living in the territory.
84 Education relating to commodity prices, market fluctuations, supply/demand and
operational costs will be made available to the public.
85 Significant monitoring of operations and the environment will occur during and after
the Mine’s life. CZN expects individuals from local communities to be involved in
TAC oversight
this, preferably as employees. CZN undertakes to share the monitoring results.
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86 The CZN Monitoring and Management System includes:
• Impact and Benefit Agreement Reporting: Detailed reporting to communities with
Impact and Benefit Agreements. The contents of these reports are subject to ongoing
negotiations.
• Employment Reporting: Annual reporting on total workforce, new hires,
terminations, length of employment, labour income.
• Procurement Reporting: Annual reporting on total expenditures for goods and
services, list of goods and services required, upcoming requirements, total spending on
First Nation businesses and NWT businesses.
• Communication Strategy: Working with the communities through the IBA
negotiations, establish a communication strategy with each community.
• Annual Socio-Economic Report: Detailed report on mining activities, and the
economic, social, cultural and socio-economic performance on the Study area.
FISH
95 The site policy of no fishing and any other unnecessary disturbance of the aquatic
environment will be continued.
98 For exfiltration trench construction, measures for isolation of the work area and
protection of the creek will be further developed during detailed design, to the
satisfaction of DFO. A construction water management plan and spill contingency
plan would also be developed.
99 A detailed habitat assessment of the proposed location of the exfiltration trench was
conducted in 2011. Design modifications and/or the incorporation of additional
elements will be considered as part of detailed design to avoid habitat loss. If it is
determined that habitat loss is unavoidable, a suitable habitat compensation plan will
be developed, also during detailed design.
100 On mine closure, the approach to decommissioning of the exfiltration trench will be
determined in consultation with DFO.
WILDLIFE
Wildlife Mitigation and Monitoring and Flight Impact Management Plans
101 The draft Wildlife Mitigation and Monitoring Plan (WMMP) will be updated during
the permitting process. The plan will be considered a ‘living’ document, and further
changes will be considered as necessary during operations, such changes being
considered and discussed in the forum of the Technical Advisory Committee.
102 For caribou, wood bison, grizzly bear, wolverine, peregrine falcon, short-eared owl,
horned grebe, rusty blackbird, olive-sided flycatcher, and common nighthawk, any
mortality directly relating to the operation of the mine site or access road will trigger a
review of mitigation strategies.
103 The Nahanni Butte Dene Band will be consulted in the development of a wildlife
management plan.
104 CZN welcomes NBDB, LKFN, other First Nation and Government representation on
the Technical Advisory Committee (TAC).
Flight Impact Management Plan
105 The Flight Impact Management Plan (FIMP) will be reviewed and updated. Flight
paths to and from the mine will be considered according to the recommended
guidelines for flying in caribou and sheep country, where feasible and within
topographic and safety constraints.
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107
108

109
110
111
112
113

Wildlife Sighting /Monitoring / Reporting
Wildlife sightings in proximity to the Mine site and access road will be recorded in a
wildlife sightings log, including location, numbers observed and reactions.
Dead wildlife encountered in proximity to the mine site and access road will be
recorded and geo-referenced.
A Dall’s sheep monitoring program will be implemented to ensure that Project-related
effects on sheep are minimized. A monitoring plan is described in the draft Wildlife
Mitigation and Monitoring Plan, and this is considered to be a response to
Undertaking 23 from the Oct. 7, 2010 Technical Meeting.
Appropriate collaborative monitoring initiatives with First Nations, Parks Canada and
other regulatory agencies will be supported.
All relevant observations of wildlife (particularly of Dall’s sheep, caribou, grey wolf,
wolverine and grizzly bear) will be reported to mine environmental staff.
All vehicles will be equipped with two-way radios. Wildlife sightings along the access
road will be geo-referenced and reported to road supervisors.
A radio call-in procedure will be implemented so that observations of caribou along
the access road can immediately be relayed to the Road Operations Supervisor.
WMMP
A procedure will be implemented so that caribou observations made by aircraft pilots
during transport of crews and materials will be reported to the Wildlife Monitor.

114 Wildlife monitors will conduct ground surveillance during the initial mine start up and
production period.
115 Wildlife Monitors will conduct ground-based surveys of the access road (during
winter operation), mine infrastructure sites, and the airstrip to assess caribou presence
and identify caribou aggregations in the Project area.
116 Summer maintenance work on the all season road will be voluntarily restricted to the
period July-September. Wildlife monitors will check for nesting birds before work
commences.
117 If a nesting bird is found on site and eggs are present, monitoring will be conducted
and efforts will be made to avoid the area. Any raptor nesting activity observed within
1.5 km of the Project will be reported to GNWT ENR.
118 Any raptor nesting activity observed within 1.5 km of the Project will be reported to
GNWT-ENR and Parks Canada.
119 Measures aimed at reducing the number of birds that use the water storage pond
(WSP) will be implemented.
120 Wildlife Monitors will contribute to a detailed quarterly report of wildlife observations
WMMP
and incidents that occurred during the monitoring period. Reports will be submitted to
First Nations, GNWT ENR, Environment Canada and Parks Canada.
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122
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Bears
Guidelines found in the “Safety in Grizzly and Black Bear Country” document will be
followed to prevent and mitigate bear-human interactions.
The appropriate regulatory agencies (e.g ., GNWT ENR and Parks Canada) will be
informed of any incidents with problem bears or other wildlife prior to action, unless
WMMP
imminent worker safety is at risk.
Bear use of habitats near mining infrastructure (e.g. spring foraging by bears in
disturbed areas) will be documented.
A warning system will be developed for site workers in connection with bear
sightings, as well as a structure for reporting bear-human encounters.
Waste Handling
An effective Waste Management Plan will be implemented, particularly as it relates to
the disposal of food waste.
Site workers will be encouraged to eat only in designated areas. Workers will be made
aware as part of site orientation when they start that food, food waste and wrappings
are not to be left around the site or in buildings where un-controlled entry is possible.

127 All food and garbage/waste will be stored in bear-proof areas or bear-proof containers, WMMP
including at the transfer facilities.
128 Food waste will be collected and incinerated on a daily basis.
129 All chemicals and supplies will be stored in an enclosed warehouse structure. Small
quantities will be transferred to their point of use (in the Mill or shops) as required.
130 The transfer facilities will be closed, all fuel, waste and sewage removed, and free of
all attractants outside of the haul season.
Safety and Training
131 On-site personnel will be educated on the applicable policies and practices contained
in the Wildlife Mitigation and Monitoring Plan.
132 The guidelines for responding to bear encounters (contained in the Health and Safety
Plan) will be reviewed and updated.
133 On-site personnel will receive basic bear awareness and safety training, including
information on bear behaviour, how to avoid bear encounters, and how to respond to
bears in the case of an encounter. Site environmental officers will be tasked with WMMP
overseeing the program in terms of enforcement and effectiveness.
134 On-site personnel will be discouraged from using areas outside of immediate work
sites.
135 Hunting, trapping and harvesting by site employees and contractors will be prohibited.
136 Pets will be prohibited on site.
OPERATIONS MANAGEMENT
148 Existing Prairie Creek Mine buildings and structures were designed and constructed
by Kilborn Engineering Ltd. to the National Building Code. All new facilities will be
Licence condition
also.
149 During the detailed design phase, a deterministic hazard assessment (DHA) for the
project site will be undertaken, including review of ground acceleration coefficients.
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150 All personnel will receive appropriate training to ensure they are fully aware of health,
safety and environmental policies and practices and able to perform tasks in
compliance with established policies and legislation; and to ensure employees are fully
aware and trained to respond to an emergency.
151 Aggregates for the Mine would be sourced from the on-site quarry and possibly other
local sources. Any crushing required will occur set back from the creek with a buffer
for runoff.
152 Explosives for Mine operations will be exclusively emulsions or sticks.
153 Reagents currently stored on the Reagent Storage Pad south of the Mine will be
consumed during operations or taken off-site for disposal.
154 Due care and precautions will be taken during the winter transfer of sulphuric acid
from tankers to storage tanks.
156 Water for fire suppression will be taken from the water ring main.
157 Drummed hazardous waste will be collected in the Waste Transfer Area for off-site
disposal by a registered carrier following all applicable regulations.
158 Waste motor and lubricating oil will either be blended with diesel fuel or used for
incinerator ignition.
159 Existing infrastructure will be surveyed for asbestos-containing material, and any such
material found will be removed and landfilled within the Waste Rock Pile footprint.
160 A solid waste facility will be operated consisting of a solid waste landfill for inert
material, a fenced sewage sludge landfill and a landfarm for hydrocarbon
contaminated soil.
161 Heat traced pipe will carry process water and mine water to and from the Water
Storage Pond. Lines will be inspected frequently, and will run along the access road
and not next to Prairie Creek.
162 A spill contingency plan for the Mine and access road will be reviewed and updated.
The plan will include the transport, manufacture and use of explosives and
components of explosives.
163 Water treatment sludge will be combined with the backfill mix and taken
underground, as will ash from the incinerator. In the unlikely event that monitoring
and assessments during operations indicate that a period of water treatment needs to
continue after mine closure, any sludge will be stabilized with cement and taken to a
suitable disposal location. This might be a mine portal that has not been completely
backfilled in order to accommodate the sludge, or part of the Waste Rock Pile before
cover placement.
164 Annual geotechnical inspections of major structures (Water Storage Pond, Waste Rock
Pile, Flood Protection Berm), and terrain in and around them, will be undertaken.
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Licence condition
165 The Catchment Pond will be lined with a low permeability geomembrane, and the
existing culvert to Harrison Creek will be retained for emergency use only.
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166 The Catchment Pond discharge mechanism will include pumps on stand-by which can
be activated to ensure sufficient discharge. The outfall line will have a valve or gate
which can be temporarily closed, if necessary. Discharge of treated water to Prairie
Creek during winter will occur via a pipeline from the WTP connected to the outlet
Water plan
culvert in the Catchment Pond. The pond would be isolated from the line to avoid
freezing effects. There will be a safety return line from the Catchment Pond to the
Water Storage Pond with installed pumps. The outfall line will have a valve or gate
which can be temporarily closed, if necessary.
167 The following plans will be developed: Water plan; Waste Management Plan (WMP);
Licence
Explosives Management Plan (EMP); Aquatic Effects Monitoring Plan (AEMP).
conditions
168 Medical personnel will be on call 24/7 to provide medical, educational and
HSP
counselling services..
169 Sub-contractors will be required to adhere to all of the Mine’s commitments.
170 The backfill of flotation tailings as paste will be maximized initially by minimizing
use of DMS rock, and bringing all development rock to surface. These restrictions may
be relaxed later in the mine’s life provided it has been definitely determined that an Licence condition
excess mine void will remain after closure if the backfill strategy remains static.
171 All flotation tailings will ultimately be placed underground in mine openings. No
flotation tailings will be placed in the WRP or left on surface after mine closure.
WATER STORAGE POND
215 Mine water will be pumped up to the final sump on the 880 m level, 300 m from the
870 portal. From there, the water will be pumped to the Water Storage Pond. Back-up
Water plan
pumps will be available at the sump to ensure continuous pumping.
216 The existing pond will be converted into the Water Storage Pond (WSP), with
remedial works to stabilize the backslope and a new synthetic liner.
217 Repairs to the armour of the flood protection berm will continue when factors are
favourable. Critical armour placement is complete. Follow-up work can be completed
when circumstances permit, followed by embankment slope reconstruction.
218 The crest of the WSP will be at elevation 881 m. The operating water level will be
Permitting process
between elevations 877 m and 880 m. The dam emergency spillway will be
incrementally below the 881 m crest elevation. The spillway will be located in the
eastern dyke of the WSP so that in the highly unlikely event of an emergency
controlled discharge, flows would report to the site surface water management system
inside the flood protection berm.
219 The WSP will be operated with a 1 metre freeboard which will be maintained at all
times, unless a short-term emergency storage requirement occurs.
220 Detailed design of WSP surface water diversion ditches will be completed after site
grading plans have been prepared as part of final design. The ditches will be lined. Licence condition
Monitoring plans will be included. The upslope area will be graded. The frequency
and magnitude of extreme events (rainfall, snowmelt) in terms of stability analysis and
design of diversions will be considered further as part of detailed design.
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WATER
221 A new Mine Water Contingency Plan will be developed.
222 Seepage from the Waste Rock Pile will be collected in a lined pond and transferred to
the Water Storage Pond, as will drainage from the lined DMS rock and ore stockpiles.
Pond size and emergency spillway details will be confirmed during final design.
223 The Waste Rock Pile lined seepage collection pond will be connected to the site water
management system, either by pipeline or by borehole to the underground Mine
workings. The pond will be sized to store 6500 m3 with a 1 m freeboard
(accommodating the 1 in 100 year storm event). The pond will have a spillway to
discharge flows that exceed pond capacity. The spillway will be located to discharge
the peak flows entering the pond without displacing the water already in the pond.
Sediment accumulations will be monitored and removed, as necessary. The WRP will
have diversions around the pile footprint to prevent runoff from outside the footprint
reporting to the pile collection pond. WRP site preparation and pond construction will Licence condition
include oversight and approval by a qualified engineer. The operation plan will
include adjacent vegetation preservation to maintain the slope cover
224 Flows in Prairie Creek will be monitored continuously, and information relayed to the
control room in the Water Treatment Plant.
225 Further investigation of the WSP will be undertaken to determine the northern extent
of the clay layer and condition of embankment clay. During construction, a quality
assurance program will be implemented to ensure the intent of the design is achieved.
A maintenance program for the north slope and embankments will be developed and
will form part of an Operations and Maintenance Manual. A series of slope
inclinometers, thermistor strings and piezometers will be installed after construction.
Results will be analysed by a qualified engineer. Measures will be taken to control
vegetation growth and to monitor for erosion.
226 A 1 metre freeboard will be maintained in the Water Storage Pond, and a minimum
operating level will be selected to maintain backslope stability. The water level will be
closely monitored. Runoff from upslope will be diverted in lined ditches, west to
Prairie Creek and east to the main camp ditch.
227 If the dyke between the WSP and the Mine site were to fail, contaminated water could
be released. The Catchment Pond outlets would be closed to contain the release. The
Mill would stop operating so that process effluent is not being sent to the WSP or the
treatment plant. The treatment plant would treat only Mine water and the water
released from the WSP until the pond is repaired.
228 If a failure occurs upslope of the WSP that puts it out of commission, Mill operations
may be stopped and all Mine water treated and discharged until the WSP is back in
operation.
229 Only phosphate-free detergents will be used on-site. Alum will be added to precipitate
phosphates. Sewage effluent will be pumped to the Water Storage Pond. Nitrogen
concentrations will be minimized by using emulsion explosives with strict explosive
management practices
230 Sewage produced in outlying areas will be collected and transported to the Sewage
Treatment Plant. Grey water will be treated as sewage.
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231 During construction, sedimentation from the WRP will be controlled using silt
fencing, erosion control blankets or other technologies, as necessary. The completed
drainage channels will include erosion and sedimentation control technologies. The
performance of these channels will be monitored.
232 Discharge water quality and the receiving environment’s ability to absorb the
discharge will be closely monitored. Metals analysis capability will be available on
site.
233 During operations, data on actual and potential metal release from the Mine and WRP
will be collected and assessed to further develop mitigation and monitoring plans for
closure.
234 The Mine water treatment plant will be initially sized to treat 134 L/sec, but can be
readily expanded to double the capacity (268 L/sec).
235 The WTP will include a clarifier to remove suspended matter and ensure discharge has
low TSS.
236 The water treatment plants will have double pumping systems (one operating and one
on stand-by). Stand-by power would operate both plants if power is lost from the main Water plan
power plant
237 Treated water quality will be monitored closely to ensure discharge quality meets
specified criteria. If water quality is unacceptable, discharge would be stopped by recirculating the treated water inside the plant, then either the treatment capacity will be
increased, or inflows from outside the plant will be stopped and flows will be diverted
to the Water Storage Pond.
238 If discharge concentrations (to Prairie Creek) are higher than predicted, or monitoring
detects changes which were not predicted, the response will depend on the parameters
considered to be causing the problems, and when they occur. A review of water
treatment schedule and performance will be undertaken in conjunction with toxicity
studies in order to define the source of the variance from predictions.
239 An AEMP will be designed and implemented for the project in accordance with
AANDC's "Guidelines for Designing and Implementing Aquatic Effects Monitoring
Programs for Development Projects in the Northwest Territories - 2007."
240 Once water quality objectives (WQO’s) for Prairie Creek have been determined and
agreed to, the Mine will manage the project so that they are met consistently, unless unrelated circumstances occur (such as unforeseen natural events) that prevent the Mine
from doing so.
SNP
241 The Mine will manage the project so that the WQO’s are met at the assessment
boundary, unless other circumstances occur beyond the Mine’s control.
242 The WQO’s will be considered applicable for all mechanisms of effluent discharge
from the project (e.g. one or two exfiltration pipes, etc.).
243 The discharge of treated process water will not occur during the months of February
and March.
244 Treated process water discharge during other winter months will be less than in other
Licence condition
seasons, and will be managed to ensure a minimum dilution ratio with creek water
flow is maintained.
245 Effluent that is acutely toxic will not be discharged.
246 Effluent that does not meet the conditions of the Water Licence (e.g. EQC’s) will not
MMER
be discharged.
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247 Additional ‘active water storage will be provided, either by modifications to the
existing WSP or by building a second WSP.
248 If modifications to the existing WSP are proposed and include raising the dykes, the
dyke adjacent to Prairie Creek would be raised by upstream methods to avoid any
further encroachment on the floodplain.
249 If a second WSP is built, it will be double-lined, and set back at least 30 m from the
normal high water mark of Prairie Creek. Water conveyed to and from the pond will
be via pipelines equipped with pressure sensors, and a pressure drop would trigger the
shut off of pumps delivering the water. The pipelines will be routed over lined ditches
or other containment structures so that any spills will be contained.
250 The treatment of process water will be improved by either enhancing the currently
proposed system, or adopting a precipitation-ion exchange system.

Licence condition

Permitting process
and Fisheries Act

Permitting process
and WSTDP

251 A consequence of initially maximizing the backfill of flotation tailings is a possibility
of more DMS rock reporting to the WRP. Geochemical studies indicate changes in
WRP leachate should not be significant. However, as a precaution, the DMS rock will
Permitting process
be segregated from development rock and placed in the upslope portions of the WRP
so that additional control measures to limit seepage can be implemented on mine
closure, if required.
252 The majority of seepage from the WRP is expected to report to a seepage collection
pond at the toe of the pile. The remainder is expected to percolate downwards and be
captured in the cone of groundwater depression created by mine dewatering. There is a
small risk that some subsurface seepage may evade the seepage collection pond and
Licence condition
discharge to Harrison Creek. To mitigate this risk, a shallow groundwater interception
system will be installed consisting of a cut-off trench along the toe of the WRP. The
depth of the trench and other details will be confirmed as part of site investigations
leading to detailed WRP design.
AIR
Permitting process
253 The existing power generating units will be replaced with fuel efficient, compact
generators with lower emissions. The existing exhaust stacks will be replaced with a
single stack.
254 A new, low emission incinerator will be brought in to incinerate Camp waste daily.
The waste stream will not include plastics or sewage sludge.
255 Mitigation and adaptive management strategies and plans will be developed to
minimize emissions related to fugitive dust and incineration.
256 Air quality monitoring will likely include sampling for TSP, PM10 and PM2.5 at a Contaminant
minimum of one location on the project boundary (perhaps adjacent to the creek). Loading
Passive monitoring stations for SO2 and NO2 would likely be co-located with the Management Plan
particulate monitoring station(s). A dust-fall monitoring program on the project
boundary and adjacent (off-site) to significant material handling locations would also
be proposed. Assessment of program requirements will be conducted in consultation
with EC/ENR
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MINE CLOSURE
Hydrogeological and geochemical data will be collected routinely during operations in
order to update predictions of the behaviour of the backfill and groundwater and
surface water quality after mine closure. Post-closure monitoring will include wells
that monitor the mine ‘pool’, wells that monitor groundwater quality along the flowpath of metal release in bedrock and in the alluvial aquifers (HCAA and PCAA), and
stations on Prairie Creek. Trigger levels linked to specified response actions will be set
for selected monitoring wells to give an ‘early warning’ of a developing issue. Further
study will be required during the operating period to better quantify the flow-path and
attenuation mechanisms.
All flotation tailings will ultimately be placed underground as a paste backfill. No
mine waste will remain on the Prairie Creek floodplain after closure.
All sediment and tailings residues remaining in the WSP after closure will be
recovered and included in underground backfill.
A natural cover will be placed on the WRP to limit infiltration and seepage and
promote revegetation. The final composition of the cover will be based on WRP
monitoring during operations. The water management ditches and other water control
facilities will be upgraded, re-constructed or decommissioned as necessary. The
seepage collection pond will be decommissioned once testing of runoff meets criteria.
The Waste Rock Pile (WRP) final slope angle, cover design and runoff diversion
structures will be designed to be stable in perpetuity
Revegetation of the Mine site will rely on natural invasion to avoid introducing exotic
species. Observations of natural revegation around the mine site and along unused
portions of the access road will be recorded to justify the adoption of this approach to
reclaim disturbed areas.
Parks Canada wishes to initiate a study prior to road operations concerning techniques
that might be used to improve revegetation and reclamation. Collaboration from the
Mine was requested and agreed to in the form of accommodation/meals and assistance
with transport.
For the first 3 years after closure, monitoring and inspections will occur monthly over
the period March to November. Annual reports will be produced. In the following 5
years, monitoring and inspections will occur bi-monthly from May to September. In
the final 5 years, monitoring and inspections will occur once a year in July (postfreshet). However, post-closure monitoring will continue until conditions have
reached an equilibrium and stabilized, and it has been conclusively determined that no
further closure activities are required.
Updates to the closure and reclamation plan, including updated water quality
predictions, are proposed for the time of Water Licence renewal, normally every 5
years.
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