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Dear Mr. Weagle:

Re:  Prairic Creek Mine ~ Application for Type “B” Water Licence
Metallurgical Pilot Plant Operation

Please find enclosed our application for a Type B Water Licence to authorize operation of a small scale
pilot plant at the Prairie Creek Mine this coming summer over the period May through September, 200].

We have enclosed five (5) hard copios of our application package, plus an slectronic version on CD.
The application package includes:
* A completed Schedule [ application
*  Our cheque in the amount of $31.00 payable to the Receiver General for Canada to cover the
Application Fee ($30.00) and Water Use Fees ($1.00) for the proposed use of under 100 m3/day.
* A Project Description Report, in lieu of the generic questionnaire, providing detailed information
on all facets of the proposed operation.
* Drawings and plans showing the location of facilities and activities

We look forward to working with you and your staff on the preliminary screening of our application.

Should you have any questions or require any additional information please feel free to contact me at your
convenience.

Yours very truly,

CANADIAN ZINC CORPORATION

[ e

1. Peter Campbell
Vice President, Project Affairs

ce: Chief Leon Konisenta — NBDB
Chief Rita Cli - LKFN
Chief Judy Kotchea - ADKFN
Grand Chief Michael Nadli - DCEN

Suite 1202-700 West Pender Strest
Vancouver, BC VEC 1GB
Tel: (504) 688-2001 Fax: (A04) 688-2043
E-mall: peter@canadianzinc.com, Website: www.canadianzine.com
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APPLICATION FOR WATER LICENCE, AMENDMENT OF LICENCE,

OR RENEWAL OF LICENCE

**TYPE B**

Application/License No:
(amendment or renewal only)

1. Name and Mailing Address of
Applicant

Canadian Zinc Corporation

Suite 700 — 1202 West Pender Street

Vancouver, BC V6C 1G8

Telephone:  (604) 688-2001

Fax: (604) 688-2043

2,  Address of Head Office in Canada if
Incorporate

Canadian Zinc Corporation

Suite 700 — 1202 West Pender Street

Vancouver, BC V6C 1G§

Telephone:

Fax:

(604} 688-200]

(604) 688-2043

3. Location of Undertaking (describe and attach a map, indicating watercourses and

location of any proposed waste deposits).

Latitude 61°33°

Longitude

124° 4%

4.  Description of Underiaking (describe and attach plans)

To operate a 1.5 tonne per hour pilot plant within the existing mill facilities at the Prairie Creek
mine to confirm metaliurgical and environmental performance.

To obiain up 10 75 m’/day of water from the Prairie Creek Valley Aquifer via the existing
groundwater well servicing the minesite and use the water in the pilot plant operation.

To discharge treated process water from the pilot plant operation to the existing tailings

impoundment at the minesite.

5. Type of Undertaking.

1.  Industrial

2. Mining and Milling X
3. Municipal

4. Power

N a W

Agriculture
Conservation
Recreation
Miscellaneous
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10.

6. Water Use

To obtain water X Flood control

To cross a watercourse To divert water

To modify the bed or bank of To alter the flow of,
a watercourse or store water

Other (describe): To discharge treated process water from the pilot plant operation

to the existing tailings impoundment.

Quantity of water involved (litres per second, litres per day or cubic meter per year,
including both quantity to be used and quality to be returned to source.

Up to 75 m® per day

{Based on approx. use of 2m° of water for every tonne of ore: 1.5 t/hr ore = 3 m’/hr water)

Up to 4000 m” for the entire pilot plant program (May — September, 2001}
(Based on processing of approx. 2000 t of ore)

Waste deposited (quantity, quality, treatment and disposal)

4000 m’ ireated process water — retained in mill, treated with lime to remove dissolved
metals. tested to confirm quality, discharged to tailings impoundment

1500 t tailings solids — retained in mill thickener

Other persons or properties affected by this Undertaking (give name, mailing address
and location. Attach a list if necessary.

No persons or properties affected directly by this undertaking

Local Qutfitier — South Nahanni Qutfitters; No active local trapping

Other interested parties: Nahanni Butte Dene Band, Lidlii Kue First Nation, Acha Dene
Koe First Nation. Deh Cheo First Nations. Parks Canada, CPAWS

Predicted environmental impacts of Undertaking and proposed mitigation.

None

Al processing equipment to be contained within existing mill facilities.

All process water to be treated to remove dissolved metals prior to discharging to existing

tailings facility where process water be mixed 50:1 and retained with existing pongd water.

All tailings solids will be retained in the mill thickener.
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11.

Contractors and sub-contractors (names, addresses and functions). Attach a list if

necessary.
Gary Hawthorne — Westcoast Mineral Testing Inc. — Metallurgical Engineer

12,

13.

Application Fee Amount: $ Receipt No:

Water Use Deposit Amount: $

2806 Thorncliffe Cr., N. Vancouver, BC

Gordon Parkin — North East Minerals Fitd. — Metallurgist
10 Baden Powell Cr.. W. Yorkshire, UK

Estimated total number of personnel — 6 — 8; Total person days — up to 900 - 1200

Studies undertaken to date. Attach a list if necessary.

Lists of Environmental and Metallurgical Studies attached

Proposed time schedule.

Start date: May 1. 2001 Completion date:

Name (print):  J. Peter Camgbell ' -

September 30, 2001

Signature:

Title (print): Vice President. Project Affairs

Date: March 05, 2001

FOR OFFICE USE ONLY

Receipt No:
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Project Description
Type “B” Water Licence Application

Prairie Creek Mine
Metallurgical Pilot Plant Program

Introduction

As a key component of mine development planning, considerable effort has been directed
at testwork aimed ot defining metallurgical performance in processing the polymetallic
ores encountered at Prairie Creek, the current resource of which stands at 11.8 million
tonnes grading 12.5% zinc, 10.1% lead, 0.4% copper and 161 grams per tonne silver.

The mineral processing philosophy at Prairie Creek has changed over time in conjunction
with changes in metal prices, as well as with changes in mineral industry economics
generally. When the mine was constructed in the early 1980°s, the focus of the
metallurgical testwork was on producing a copper/lead concentrate containing the high
value silver credits. More recent studies conducted on behalf of San Andreas Resources
in the mid-1990's focused on efficient separation of metal values to produce separate
zinc, lead and copper concentrates, with silver reporting to the lead and copper
concentrates.

In its preliminary evaluation of the economics of re-establishing mining operations at
Prairie Creek, Canadian Zinc identified the need to increase mill throughput in order to
benetit from the economies of scale contingent with a higher processing rate, while at the
same time avoiding the high capital costs associated with installing additional grinding

capacity.

In order to achieve this, Canadian Zinc commissioned several studies designed at
evaluating the feasibility of incorporating a gravity pre-concentration step at the front end
of the existing mill process. These tests, conducted in 2000, successfully demonstrated
the ability of a gravity step to selectively reject, based on specific gravity, up to 65% of
the Jower density non-mineralized host rock prior to grinding. This is significant in that it
will allow the mill to reach a target throughput of 1500 tonnes per day without the
requirement for additional grinding capacity and without the need for significant mill
expansion. At the same time, this process has the added benefits of reducing energy
requirements, water usage and reagent consumption. In addition, preliminary mill re-
design to incorporate these changes has included provision for an enhanced state-of-the-
art thickened tajlings or paste backfill plant which will see the vast majority of the
tailings returned underground, thus minimizing the use of the surface tailings
impoundment primarily to that of a process water settling and reclaim pond. Combined,
these considerations provide significant positive cconomic and environmental benefits o
the operation.
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In view of the obvious potential benefits of the proposed changes, it is important that
these findings be confirmed at a larger scale. All of the metallurgical testwork conducted
to date has been at the bench scale at off-site laboratories on relatively small quantities of
up to 100 kg of ore transported out of the site by air. Typicaily, bulk samples are
collected and trucked off-site for pilot plant processing. However, given the remoteness
of the Prairie Creek mine, the lack of established road access and the presence of the
existing on-site milling facility, it makes more sense to conduct the pilot plant operation
on-site. The provision of a small scale pilot plant operated on-site for processing up to
2000 tonncs of ore has a number of significant advantages in terms of understanding the
metallurgical and environmental aspects of mill processing and tailings disposal. This
will provide important information for mine design planning and environmental
assessment.

Canadian Zinc proposes to run such a small metallurgical pilot plant program at the
Prairie Creck Mine over the period from May to September, 2001 to confirm the results
of the most recent bench scale testwork conducted on Prairie Creek ore in 2000, and to
provide additional information on process water quality, tailings chemistry and
amenability of thickened or paste backifill to support future application for mine and mill
operations.

Operation of the pilot plant will require the use of water and the discharge of treated
process water. As the pilot plant will process a maximum of about 1.5 tonnes per hour, or
36 tonnes per day, and use of water will be less than 100 cubic meters per day, only a
Class “B” Water Licence will be required.

Pilot Plant Program Objectives

Preliminary test work and metallurgical review has indicated that installation of a gravity
pre~concentration circuit and a thickened or paste backfill circuit will provide a number
of significant benefits to the Prairie Creek Mine, such as:

+ Increased mill throughput

e Improved metallurgical recoveries

» Improved process water quality

¢ Reduced power consumption per tonne of ore milled

e Reduced reagent consumption per tonne of ore milled

« Placement of the majority of tailings underground as thickened or cemented fil]
o Reduced tailings pond requirements
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A small scale pilot plant operation will confirm the process philosophy and highlight any
operational constraints that may exist. The pilot plant will be designed in such a way that
every aspect of the operation can be investigated and will incorporate gravity and
flotation separation as well as having facilities for thickening and filtration equipment,
The final design of the main circuit may then he completed with a much higher degree of
confidence. As well, the process will result in representative quantities of concentrates
being available for potential customers to assess, thus providing reliable estimates of
applicable smelter charges.

The pilot plant program will also allow detailed analysis of the quantity and quality of the
water required for the full-scale milling process, the percentage of re-cycle waler
applicable to the process and the quantity and quality of water required to be treated and
disposed of after use in the process plant.

Additionally, the tailings solids produced from the pilot plant operation will be available
for paste and thickened backfill testing, which will in turn allow for accurate design and
sizing of the full-scale backfill plant and of the surface tailings facility required for
process water settling and reclaim in addition to placing the vast majority of tailings
underground. Representative tailings solids will also be characterized as to chemical
composition and potential reactivity through standard analytical procedures for metal
content, acid base accounting and neutral pH metal leaching potential.

The operation of an on site pilot plant at this scale will provide operating and financial
certainty for the eventual mine design and flow sheet. Operating costs from a plant of

this capacity can be accurately extrapolated so that costs relating to the main plant can be
calculated.

The plant will provide the following information for the full feasibility study and
environmental assessment:

» Firm metallurgical performance data, including recoveries, grades, grind sizing,
cell sizing etc.

» Firm design and throughput data for the eventual mill overhaul.

» Actual concentrate available to potential customers for evaluation and treatment
charges estimates.

» Actual reagent usage data scalable to full size operation.

» Actual operating cost data that can be extrapolated to the full size plant.

* Actual water quality and volumetric data for permitting and eventual plant
operation.

« Firm data on tailings quantity, quality and suitability for paste or thickened
backfill,

» Actual volumes of tailings that can be placed underground and the volume
implications for tailings or settlement pond facility required.
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In combination, the above information will then be used to build up a compiete financial
model of the process operation, from which confident financial returns will then be
produced.

Proposed Pilot Plant Description

Arrangements have been made to purchase a suitable pilot plant currently available in the
United Kingdom. The plant is composed of a number of individual components which
will be airlifted into the mine site in sections. The pilot plant will be re-assembled and
totally contained within the existing mill building at Prairie Creek.

The milling and classification circuit is a typical Hardinge-type set-up where the mill
discharges into a launder, which feeds an inclined 12-inch classifier. Oversize sands are
returned to the feed box of the mill for re-grinding. The mill is driven by ‘V”* belts, A
7.5kW motor supplies the necessary power.

The entire pilot plant will fit into an approximate 40 foot by 16 foot open area of the mill
basement adjacent to the existing ball mill as shown on the attached general arranpement
diagram. Photographs and a flowsheet for the pilot plant are also attached,

The Pilot flotation plant set-up will consist of the following:

4 — Gravity Spirals. These will be new production units and will replicate the gravity
section of the plant.

1 - Wilfley 500 gravity table. For study of final pre concentration of ore and production
of a high-grade fead product by gravity.

1 - Hardinge conical ball mill complete with screw classifier and 7.5 kW motor

1 - Im x 1m stee] conditioner tank powered by a (.75 kW motor.

1 - bank of 3 Denver pilot scale sub ‘A’ type flotation cells

1 - bank of 4 Denver pilot scale sub ‘A’ type flotation cells

1 ~ Sturtevant rotary crusher

1 - SALA 25mm vertical spindle pump

1 - 1.2m-diameter cone base thickening tank

1 - Denver scaled pilot plant thickener 1.8m diameter x 2 m high on a 2 m support frame
powered by a 2 kW molor. standard Denver rake mechanism

1 - Pilot thickening and filtration unit consisting of the following:

1 - Stockdale Im x 0.5m rotary drum vacuum filter in a 1.5m x 1m bath complete with
control skid in stainfess steel powered by a 0.75 kW motor

1 - Vacuum module consisting of 1 Nash Huyter vacuum pump, filtrates receiver and
filtrates pump all constructed in stainless steel powered by a 5 kW motor with a 1 kW
filter air blower fitted with wheels for easy maneuverability.

1 - Motor control centre for the above 2 modules which caters for one mains connection.
The equipment is connected to the MCC with one multi-core cable socket.

I - Goodwin 24in. X 14in. Roller Crusher. To be used for size reduction w minus Tmm
in closed circuit with a small screen.
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Pilot Plant Operating Parameters

The pilot plant is essentially a miniature, scaled-down version of the proposed full-scale
mill gravity pre-concentration, grinding, flotation and concentrate filtration process. As
stated in the previous section, the pilot plant will be air-lifted in sections into the minesite
where it will be re-assembled and totally contained within the existing mill building. The
program will utilize the existing crushing and conveying systems within the mill to
supply feed to the pilot plant

All process equipment will be operated by diesel power generation facilities currently
exisling at the mioesite. Reagenls will be taken from existing onsite stockpiles or flown
in by aircraft in small batches.

Reagents used successfully in the bench scale testwork and planned for use in the pilot
plant include:

Lime 0 - 3 kg per tonne

Cytec Aerophine 3418A promoter 30 — 60 grams per tonne
Sodium isopropyl xanthate 0 — 60 grams per tonne
Copper sulphate 550 - 600 grams per tonne
Sodium sulphide 50 grams per tonne

Glycol frother (Dowfroth 250) 40 grams per tonne

All of the proposed reagents are standard reagents used at similar operations throughout
the world. The nature of these reagents is such that they tend to have a selective affinity
for the mineral of interest and as a result report primarily to the concentrates and not to
the tailings. Material Safety Data Sheets for each of the proposed reagents are attached.

The plant will be self-contained and operated in batches at approximately 1.5 tonnes per
hour, fed via the current mill crushing circuit. Process water requirements for the pilot
plant will be about 2 m? per tonne of ore, of which approximately 50% would be fresh
and 50% reclaim. On a continuous operating basis, therefore, the pilot plant would use
about 3 m” per hour or 72 m’ per day, half of which would be fresh and half reclaim,

Fresh water will be acquired from the existing water well drawing from the Prairie Creek
Valley aquifer. Initially, fresh water would be pumped into one of the two thickeners to a
Y to % full level equivalent to 125 to 200 m® of fresh water storage. Process water and
tailings from the pilot plant would be stored in the other existing onsite 35-foot thickener
inside the mill building to simulate tailings production and recycling of process water.
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It is expected that the plant will be operated up to several days in a row at 10-24 hours
per day over a period of four to five months. Because of the limited size of the pilot plant,
only one circuit can be imitated at a time. As a consequence, a variety of streams of
material in process will need to be stored while each circuit is tested and reintroduced to
the revised circuit as treatment progresses. This will result in a batch type process where
the pilot plant is started up and shut down regularly over the test period.

The water recycling system will be flexible so that various close circuits operating within
the main circuit can be explored. Efforts will be made as well to operate the pilot plant on
a continuous basis in order to explore the build up of reagent complexes in the circuits.
Water would be recycled between the two thickeners and the plant to study the changes
in water chemistry brought about by the milling process. This information will be
invaluable for design of the ultimate water treatment process for the operating mine.

The total tonnage processed will be in the region of 1,000 -2,000 tonnes of ore taken
principally from the surface ore stockpile, possibly supplemented from underground
development. Total water use over the whole of the pilot plant program will therefore be
in the range of 2000 — 4000 m*® of which half or 1000 — 2000 m® will be fresh and half or
1000 — 2000 m® will be reclaim. For comparison purposes, when the Prairie Creek mine
was originally permitted for operation in 1982 under Water Licence N3L3-0932, it was
authorized to draw up to 1,150 m’® per day from the Prairie Creek Valley Aquifer via the
existing on-site wells,

All process water will be retained in available tankage within the mill pending treatment
and testing to ensure it is of acceptable quality prior to discharging to the existing tailings
pond. Treatment will be accomplished through lime addition within the mill to precipitate
dissolved metals. The tailings pond, which covers approximately 10 ha, is currently filled
with water to elevation 868m for an average depth of just over 2m and a contained
volume of about 225,000 m’. The crest elevation of the impoundment dike is at 876m for
a freeboard of about 8m. Pumping of the entire volume of treated process water to the
impoundment will add less than 2% to the volume and result in a rise in pond level of
only about 4cm. Handling of the process water in this manner will provide for a 50 times
dilution of process water within the impoundment and no direct discharge of process
water to Prairie Creek,

Tailings solids, consisting principally of inert sands from which the mineralization has
been removed, will be stored in one of the two thickeners inside the mill building.
Representative samples of the tailings will be asscssed for performance in puste or
thickened backfill application, as well as for chemical characterization.

The concentrate produced would be stored in 2 tonne bags and transported off-site by air
for test marketing purposes.
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Key operating parameters for the pilot plant will include:

All pilot plant components air portable or currently available on site

Total of approximately 1000 - 2000 tonnes of ore to be processed from the
existing surface ore stockpile, possibly supplemented from underground
development

Pilot plant to treat up to 1.5 tonnes per hour in batches over several days at a time
for 10 to 24 hours per day

Water requirement of up to 3 m’ per hour for a total of up to 4000 m’ to be
extracted from the Prairie Creek Valley aquifer by existing well

All tailings to be stored within the mill building in the existing 35-foot thickeners.
All process water to be held within the mill pending treatment and testing prior to
discharge to the existing tailings impoundment

Concentrate produced will be stored in the mill building in 2-tonne bags or flown
off site for test marketing.

Power will be generated on site using existing diesel supplies and generators.

Personnel

It is expected that operation of the pilot plant will require the following personnel:

I metallurgical engineer

1 metallurgical technician

I certified pipefitter/mechanic -
I certified electrician

2 — 4 labourers

It is expected that the pilot plant program will be conducted while other activity is
ongoing at the site, including development of an exploration decline and exploration
drilling. This will likely result in sharing of personnel between programs. All personnel
involved in the operation of the pilot plant will be accommodated within the existing
camp facility. Domestic water is supplied from an existing well, sewage is discharge to a
sump and garbage is incinerated. Site operations will be supported by a camp cook and a
project manager.
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Consultation

Following is a summary of consultations undertaken, including those with government
regulatory agencies, the Nahanni Butte Dene Band, the Liidlii Kue First Nation, Acho
Dene Koe First Nation and the Deh Cho First Nations.

August 14-16, 2000  Yellowknife
+  Meetings with INAC, GNWT/RWED, EC, DFO, MVLWB, MVEIRB, Parks
Canada, DCFN (Petr Cizek)
October 6, 2000
+ Letter request to NBDB, LKFN, ADKFN, DCFN for meeting
November 21, 2000  Yellowknife
* Meeting with Mineral Development Advisory Group (MDAG)
» INAC, EC, DFO, GNWT/RWED, WCB, SRHB,
November 22, 2000 Nahanni Butte
+ Meeting with First Nation community and association representatives
« NBDB, LKFN, DCFN, CPAWS, Parks Canada
December 27, 2000
= Letter enclosing Draft Application package 10 NBDB, LKFN, ADKFN & DCEN
requesting comments
January 5,2001
» Letier request to NBDB, LKFN, ADKFN for traditional knowledge
February 26, 2001
+ Telephone conversation with Chief Leon Konisenta (NBDB) advising of intention
to submir permit applications
February 27, 2001
« Letter to NBDB, LKFN, ADKFN & DCFN advising of intention to submit permit
applications

Plans for operation of the pilot plant at Prairie Creek in 2001 were among the issues
discussed by Canadian Zinc at these meeting. At each of these meetings, an information
package was distributed to attendees which contained among other things a memo
describing the pilot plant operation, photographs of the key components of the pilot plant
and a flowsheet for the pilot plant.

No specific concerns were raised at any of these meetings or in response to any
correspondence with respect to the proposed mineral exploration program.
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Archaeology

An archaeological database search was conducted on August 18, 2000 through the
Canadian Museum of Civilization in support of previous Land Use Application
MV2000C0030 submitted by Canadian Zinc.

The database scarch arca encompassed the entire minesite area, as well as the entire
access road corridor from the Prairie Creek mine to the Liard River. To accomplish this,
the search parameters were defined by geographical coordinates to cover a block
extending from 61° 00" to 61°45” N. latitude and from 122°45" to 125°00° W. longitude.

No archaeological sites were identified within the minesite area proposed for use under
this Water Licence application. The closest identified sites are south of the South
Nahanni River near the mouth of the Meilleur River, 35-40 km south of the minesite.

All areas proposed for use in this application have been previously developed. No new
development is planned in conjunction with this application.
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