1-31-03;12:68PM;Canadian Zinc Corp. ;688 2043

® 1/ 25

Fax Cover Sheet

Date: January 31, 2003
To: Vern Christensen — Executive Director - MVE]
Fax: 1-867-766-7074

JAN 4
From: Peter Campbell ANS 1 2003 ~

Enuns CEINZIE ypy =y
Pages: 25 (including cover sheet) ! o m.:N fr{\i BAPACT
LN BGART

22,

N e i s

Subject: CZN Response to MVEIRB letter of December 24, 2002

Vern:

Please find attached a copy of Canadian Zinc's responses to the MVEIRB's questions as detailed
in your letter of December 24, 2002. An electronic version of this same material is being emailed

to vou today in electronic * pdf format.

Should you have any questions or require any additional information please feel] free to contact

me at your convenience.

Regards,

Peter

Suite 1202-700) West Pender Street
Vancouver, BC V6C 1GS
Tek: (604) 688-2001  Fax: (604) 685-2043
E-mail: peter@esnadianzinc.com, Website; woww, canagdianzine com
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January 31, 2003 By Fax: 1-867-766-7074
By email: VChristensen@mveirb.nt.ca
Mr. Vern Christensen '
Executive Director
Mackenzie Valley Environmental Impact Review Board
PO Box 938, 200 Scotia Centre, 5102 — 50 Ave,
Yellowknife, NT
XIA 2N7

Dear Mr. Christensem:

Re: Completion of the Canadian Zinc Environmental Assessment (EA)

Please find enclosed Canadian Zinc’s responses to the further questions raised by the Responsible
Ministers and the MVEIRB following review of Canadian Zinc's response of November I, 2002 to
MVEIRB IR#] dated October 18, 2002 as detailed in your letter of December 24, 2002.

Canadian Zinc engaged the services of Rescan Environmental to further review the Board’s questions and
Canadian Zine’s responses. Rescan has provided a letter endorsing CZN’s approach, which we have
appended for your reference. We have also completed the sections and plans recommended by Rescan

and appended these to our submission as well.

For your convenience, our submission is being submitted in hard copy by fax and in electronic *.pdf
format by email.

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

Y ours very truly,

CANADIAN ZINC CORPORATION

Bzl

J. Peter Campbell ) N
Environmental Affairs Consultant

Encl. -

Suite 1202-700 Wast Pender Street
Vancouver, BC VEC 1G8
Tel: (504) 688-2001 Fax: (604) 688-2043
E-mall: peter@canadianzinc,.com, Website: www canadianzing com
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Rescan™ Environmental Services Ltd.

Sixth Floor, 1111 West Hastings Street
Vancouvet, British Columbia
Canada, VEE 23

Telephone: {(604) 689-9480

Raterto Filans,  CENLETTER REVI Facsimile: (604) §687-4277

e-mail: rescan@rescan.com

January 28, 2003

Canadian Zinc Corporation

Suite 1202 — 700 West Pender Street
Vancouver, B.C.

Y6C 1G8

Attention: Mr. J. Peter Campbell
Vice President, Project Affairs

Dear Peter:

Re:  Review of Canadian Zinc Corporation’s Response to Mackenzie Valley
Environmental Impact Review Board.

We have reviewed the seties of questions addressed to Canadian Zinc Corporation by the
Mackenzie Valley Environmental Impact Review Board in a letter dated December 24, 2002
and the response prepared by Canadian Zine Corporation.

Based on the level of effort proposed by Canadian Zinc Corporation, we found the response to
be of sufficient clarity and detail for the Environmental Impact Review Board to make a
decision on Canadian Zinc Corporation’s permit application. We also found the proposed
water treatment plan to be generally consistent with good mining practice for the types of
development being comtemplated.

However, we do recommend that plans and cross sections of the proposed treatment works be
prepared for the proposed decline and the polishing pond , along with a gencral site plan
depicting the water management handling system. We believe this will assist the Board in their
evaluation of your treatment works.

If you require any further asgsistance please do not hesitate to call,

Yours truly,

RESCAN™ ENVIRONMENTAL SERVICES LTD. *
per:

S

Clem Pelletier
President
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Canadian Zinc’s Responses to Questions Raised by Responsible Ministers and MVEIREB
(MVEIRE Letter to CZN dated December 24, 2002)

l. Explain how CZN will ensure that minewater from the decline will be of a quality
suitable for discharge following settling (as stated on page 4 of the IR response). Please
note that a commitment by CZN to meet water licencing requirements is an unsatisfactory
response since it provides no factual basis for the Review Board 1o make a decision on
the EA.

The statement made on page 4 of CZN’s November 1, 2002 response relates to the belief that
minewater will be of a quality suitable for discharge following settling without further treatment
due to the nature of the rock in which the decline is being developed.

CZN has drilled some 40 holes in the close vicinity of the proposed line of the decline. All of
these holes were into unmineralized, fairly massive carbonate rocks with no obvious water
inflows. None of these holes intersected cavities or significant amounts of ground water. The
layout of the decline is designed to take into account the rock through which it is being driven,
with the aim being to ensure all tunnelling is in competent rock with minimal water inflows and
requiring minimal support. The same rock units that will be penetrated by the decline are in fact
exposed in the existing underground workings and have been observed to be very competent
lithologies.

The decline will be driven uphill (+5% gradient) for the first few meters to prevent surface water
inflow. At this point, once the decline has reached competent rock out of the surface disturbance,
the decline will then be driven down hill at a maximum gradient of 15%. At the peak of the
decline, a settling sump will be driven down hill into the sidewall of the tunnel. This will be the
primary settling sump for the decline operation and will be completely enclosed underground, the
design of which would include provision for capture of floating hydrocarbons.

A series of sumps will then be driven into the sidewall of the decline as it is extended downwards.,
Water from the face (principally drilling and service water) will flow by gravity to the first sump.
Water from the first sump will be pumped to the second sump and so on until this water reaches
the primary sump at the entrance to the decline.

The design of the water handling system underground is intended to ensure that water is kept off
the floor of the decline as much as possible. This is to prevent unnecessary contamination of any
ground water flows by oil and other contaminants such as explosives residue. The primary cause
of ammonia contamination from underground development is typically careless handling of
ammonia based explosives (ANFQ) during charging and blasting operations. Tt is CZN’s
intention to restrict the careless use of ANFO and to maximise as far as is possible the use of
gelignite based explosives to remove this problem.

Following settling in the primary settling sump near the portal of the decline, minéwater should
be suitable for discharge to the main site catchment pond. It is intended that water from the sump
would be pulled from below the surface of the sump by use of a weir ¢r stilling well, and then
conveyed by pipeline to the polishing pond in the mill yard. Water will be further treated for
settling of suspended solids and precipitation of metal hydroxides in the polishing pond, after
which it will be directed into the main site catchment pond prior to final disposal through the
Harrison Creek primary discharge point. Discharge water quality will be ensured at this point by
routine monitoring as detailed in previous submissions and in accordance with the Water Licence.
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The water handling system for this development and the remainder of the Prairie Creek Mine
development is designed around a total site water management program. This program includes
the new construction of a polishing pond in the mill yard to allow treatment of water by raising
the pH through the addition of lime or soda ash, prior to passing it to the final site catchment pond
and eventual discharge to the receiving environment, This is a standard method of treatment for
such contaminated waters throughout the world,

CZN maintains that based on the extensive information available from the drilling and other
activities in the area of the decline, we do not expect to intersect significant amounts of water, nor
do we expect there to be significant amounts of zinc or other metal loadings. However, CZN
comumits to treating water from the decline as proposed above in order to ensure that metal levels
meet discharge criteria. The ability of the proposed treatment works to meet such levels was
demonstrated in Tables 3 &4 of CZN’s November 1, 2002 submission. Treated water will be
directed to the polishing pond, prior to final discharge through the final catchment pond.

Confirmation of the quality of the minewater as being suitable for discharge will be ensured
through routine monitoring. As proposed in the Environmental Management Plan appended to the
Environmental Assessment Report dated June 21, 2001 samples would be eoliceted and analyzed
from the decline settling pond and site catchment pond on at least a monthly basis during
operations. Initially, sampling would be more frequent, likely weekly, until steady state
conditions are confirmed.

In the event that minewater, following underground settling, was found to be of such quality
likely to make the site catchment pond water unsuitable for discharge to the receiving water
treatment would be initiated as proposed. The suitability of the catchment pond water for
discharge to the receiving environment would then be confirmed by routine monitoring as
menticned above.

2. Explain how CZN will meet CCME guidelines for the protection of freshwater aquatic
life given that estimates of decline and portal water qualiry show zine to be an order of
magnitude higher than previous licence limits, and two orders of magnitude higher than
CCME guidelines for the protection of freshwater aquatic life.

This question presumes the decline water will in fact be of a similar quality to the existing mine
water, As CZN has previously stated, there is ample evidence to suggest this will not be the casc,

The decline is being driven in the hanging wall of the mineral deposit, Based on the 40 diamond
drill holes completed from the surface in the vicinity of the decline, CZN has designed the 600
meter decline development to take place in competent carbonate rocks. In contrast, all the
existing mine development toratling some 5,000 meters on three levels and including around
1,500 metres in heavily oxidised mineralisation reports to the 870 meter level. Total drainage
from the existing workings is estimated to be 0.006 m’/sec, or about 1.2 ml/s per meter of
development. Applying this factor to the decline development would cquate to only about 0.0072
m*/s of minewater production once the decline is fully developed. Even this is expected to be an
extreme worst case, however, considering the limited intersection of the water bearing vein in the
decline development as compared to the existing workings.

Standard mining practice and NWT mining regulations will require preparation of a development
plan which will include precautions against water inrushes. This will include drilling of cover
holes ahecad of development to prevent unexpected water inflow. In order to take a further sample
of vein ore the decline will be driven into the vein for a distance of only about 5-10 metres,

i
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CZN knows from previous drilling in this area that the metals in the vein at this level are in fact
only approximately 8% oxidized and this i5 one of the reasons that such a sample is needed to
allow confirmation of predicted metallurgy over most of the orebody.

CZN therefore believes that the water volumes from this development will be mostly restricted to
service and drilling water, with minimal amounts of ground water, It is CZN’s opinion that zinc
and other metal levels in the decline water will be minimal because of the very short length of the
development in mineralisation and the lower levels of oxidation in the vein at this depth.

Current discharge from the site as a whole including the 870 meter portal and all other flows from
the minc arc releasced to the environment via the final site catchment pond and currently meet
MMER requirements. However, as part of this development, CZN is proposing to treat all
minewater through lime addition to reduce metals levels to below applicable discharge limits.
Tables 3 & 4 in CZN’s response of November 01, 2002 clearly show that zinc levels can be
effectively reduced to below discharge limits previously set under the original Water Licence and
the Metal Mining Effluent Regulations. In the design of the water management system and in
projecting downstream water quality, CZN has assumed the decline water to be of a quantirty and
quality similar to the 870 portal flow. However, because of the limited length of the decline and
the very restricted amount of development in mineralisation, thig appears to CZN to be a worst
casc approach. The additional treatment of the 870 portal flow has the added advantage of further
improving existing discharges from the site.

The CCME guidelines for the protection of freshwater aquatic life were formulated to reflect
objectives for optimum receiving environment water quality, not as a measure of discharge or
effluent water quality, and therefore CCME standards should not be applied to the quality of the
overall discharge from the minesite, but rather to evaluating the effects of discharges on water
quality in Prairie Creek downstream of the minesitc taking into account available dilution. The
MMER regulations were formulated Canada wide, to ensure that mines have a defined standard
of discharge to work towards. These regulations, originally put into place in 1977 and revised in
2002, provide clear guidance to mining companies and regulators of the expected standards to be
met by mining operations. The Water Quality Projection Models appended to CZN’s response of
November 1, 2002 clearly show that meeting standard discharge criteria, such as those in the
MMER and the expired Water Licence, will result in CCME guidelines being consistently met
downstream of the minesite in Prairie Creek.

3. CZN has provided a brief outline of potential treatment options for ammonia, but has not
identified which, if any, would be undertaken for purposes of this development, nor what
process would be involved. The Review Board is asking CZN lo identify what ammonia
freatment option and associated processes will be used for this development.

Ammonia contamination is typically the result of poor explosives handling practices and
exeessive use and disposal of ammonia nitrate based explosive such as ANFO or ANFEX.
Ammonia based explosives are highly soluble and ammonia does not normally form part of the
background contamination from underground rocks in this area. In low concentrations, ammonia
is in fact beneficial to plant life being a major component of fertilizers. Current ammonia levels
from the mine site have been recorded at less than 0.005 mg/l, indicating the transient nature of
ammonia in a discontinued mining operation.
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In its November 1, 2002 response, CZN identified mitigation and treatment options in the event
of a problem with ammonia as follows:

+ Minimizing explosive use by reducing powder factors to minimum required to achieve
effective blasting
Ensuring proper handling and housekeeping with respect to explosive use underground
Dilution within site water management system 1o reduce ammonia concentrations to non
toxic levels; nitrogen products are an cssential nutrient source in aquatic systems at lower
concentrations

» Increasing residence times within site water management system to allow for
volatilization of un-ionized ammonia (NHs) at elevate pH, oxidation of ammonia to less
toxie nitrate and biological nitrification of ammonia to nitrate

* Wetland bio-treatment to optimise biological uptake of ammonia

All of these measures are available to CZN and would be employed in roughly the order
presented depending on the magnitude of the ammonia Ioadings (ie. concentration and volumnc)
requiring treatment,

The first two measures will be implemented as a function of operational planning in order to
avoid the need for any of the following four trcatment options, Dilution will be achieved as a
normal course within the site water management facilities, firstly by combining the decline water
flow, after settling in the decline sumps, with the flow from the 870 portal in the polishing pond
and secondly by combining with additional site runoff water in the final site catchment pond, both
of which have very low ammonia levels,

In addition 1o the foregoing, if ammonia levels still proved problematic then CZN will replace the
standard ammonjum nitrate/fuel oil (ANFO), or emulsion based explosives with low ammonia,
gelignite based, “stick™ or gel explosives. ANFQ products have the advantage of being less
expensive and more versatile,

Increased residence times could be further achieved if required, by constructing an additional
polishing pond and additional bio-uptake can be achieved if necessary, by constructing channels
lined with aquatic vegetation within the site footprint or by constructing s wetland area
downstream of the minesite to which ammonia contaminated minewater could be piped.

Such wetlands are proven technology for treating mine effluents not only for ammonia and other
nitrogen compounds, but also for metals. The key consideration in constructing such wetlands is
size to ensure optimum retention time to allow for adequate uptake. Considerable area is available
downstream of the minesite to allow for construction of an adequately sized wetland area. As an
example, Placer Dome’s Campbell Mine in Ontario utilizes a 9 ha wetland system to effectively
treat a polishing pond discharge of 2 million m* per year. By comparison, the projected worst
case flow from the decline, assuming it to be comparable to the §70 portal, is about 70,000 m®
over the 6 month development period:”

0173172003 FRI 13:18 [TX/RX NO 8493]
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4. Explain whether CZN intends to develop a site water management system that includes
the capture and treatment of all minewater, including that from the 870 m level.

CZN has clearly stated that it is its intention to develop a site water management program as part
of the decline development. This was outlined in the Development Description and Cumulative
Effects Sections on page 4 and page 7, respectively, of CZN’s November 1, 2002 response as
follows:

“A final excavated sump would be located underground necar the portal entrance where
mincwatcr could be treated, if necessary, prior to discharge. Minewater would then be
piped down to a polishing pond to be constructed adjacent to the mill prior to release to
the site catchment pond which then discharges to Harrison Creek. The polishing pond
would also serve as a treatment pond for the 870 portal discharge which would be piped
to it.”

and,

“The developments as proposed will realize the added benefit of minewater from the
historic ‘§70 portal being treated in conjunction with minewater from the decline prior to
discharge to the catchment pond and then to the receiving environment.”

This configuration was also depicted in Figure 1 submitted in conjunction with the response.

To summarize for the purposes of this submission, the answer to this question is: Yes, CZN
intends to develop a site water management system in conjunction with the proposed
developments that includes the capture and treatment of all minewater, including that from the
870 m level. The treatment plan will ensure that final discharges from the mine site and decline
development will take place from the final catchment pond and that such discharges will meet the
appropriate standards. The ability of the proposed treatment plan to meet such standards was
clearly demonstrated in Tables 3 and 4 of CZN’s November 1, 2002 submission

5. CZN’s IR response suggests that minewater could be contained in a proposed
polishing/treatment pond constructed adjacent to the mill. Please explain if and how
CZN will ensure the proposed polishing/treatment pond is impermeable and
appropriately sized for treatment.

The purpose of the polishing pond is not to permanently contain minewater, but rather to provide
additional retention time to settle finer particles and to allow treatment by pH addition to reduce
the soluble metals prior to release to the site catchment pond and then the receiving environment.

The polishing porid will be sized based on flow volumes reporting to it to allow sufficient
retention time to effect settling, Typical criteria for such sizing suggest a pond with a length to
width ratic of 5:1 and a retention time of 20 hours'. The current design for the polishing pond,
based on worst case design combined Inflows of 0.02m*/s from the decline, 870m portal and pilot
plant, and is for a pond 12 m wide by 60 m long by 2.5 m in depth for a volume capacity of 1440
m° with a 0.5 m freeboard. Sufficient area is available in the proposed location between the mill
and the 870 portal to enlarge the polishing pond if necessary to accommodate larger flow or to
effect more efficient settling as the case may be,

' Guidunee for Assessing the Design, Size and Operation nf Sedimentation Ponds Used in Mining — BC Ministry Environment, Lands
and Parks

P
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The polishing pond will be lined either with impermeable clay or a synthetic liner. Impermeable
clay is available locally and was used in the original construction of the tailings impoundment. A
bentonite mix could also be used as a liner. Synthetic liner is also available on-site from the
construction of the tailings pond. Alternatively, new liner may be sourced and flown into the site,

In practice, only water that requires treating will need to be directed to the polishing pond. Water
from the pilot plant will normally be treated inside the mill building prior to discharge to the final
site catchment pond.  As a consequence, while the pond will be constructed to handle up to 0.02
m’/sec, only the 870 meter and decline water (0.012m"/sec over the summer months) are expected
to be treated therein on a regular basis.

6. Explain how and when CZN intends to address the issue of untreated mine water
discharging from the 870 m portal into the settling pond and then into Harrison Creek in
an unmanaged and untreated manner.

Water has been flowing from the 870m level since its development in 1979. This water flow is
seasonal and goes from the 870 meter level into the final site catchment pond and then into
Harrison Creek. The discharge from the final caichment pond was authorized under Water
Licence N3L3-0932 at the time of mining and has been monitored routinely over the intervening
years. Since Canadian Zinc’s involvement with the property in 1991 the discharge from the
catchment pond to Harrison Creck has never exceeded the MMLER maximum grab sample limit
for any element and has only exceeded the expired Water Licence maximum grab sample limit on
a single occasion, that being for zinc (0.851 mg/1) on October 18, 1994,

As was clearly demonstrated in the report entitléd Historical Water Quality of Prairie Creek
Project Area (INAC, July 2002), water quality in Prairie Creek downstream of the minesite has
not been significantly impacted as compared to upstream water quality, and in the majority of
cases consistently meets Canadian Water Quality Guidelines for the Protection of Aquatic Life.
Similarly, the data indicated that water quality at the mouth of Prairie Creek remains unaffected
and has no potential for impacting on the South Nahanni River,

However, as stated in CZN’s November 1, 2002 response, it is the Company’s intention that
minewater from the 870 m portal will be further treated in conjunction with the proposed
developments to ensure that all water flowing from the site meets current MMER and water
licence standards. Consequently, as part of this development, the flow from the 870m portal will
be treated with lime or soda ash, both of which are available on site, and directed to the polishing
pond. This treatment could be effected as early as spring 2003 assuming permits are in place to
allow the developments to proceed.

#

1. Provide information regarding the design, location and method of water transfer between
the sumps, settling ponds, and polishing pond, including relention times, capacity, flow
rales, treatment criteria, expected outcomes, and confirmatory monitoring.
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As stated in CZN’s Movember 1, 2002 response:

*Minewater produced during decline development and underground exploration will be
handled through the use of collection sumps and pumps. The underground drainage
collection systern would consist of a series of excavated collection sumps equipped with
pumps located at intervals along the length of the decline, the positioning of which will
be determined based on the lift capacity of the pumps and the vertical head between
sumps. A final excavated sump would be located underground near the portal entrance
where minewater could be treated, if necessary, prior to discharge. Minewater would then
be piped down to a polishing pond to be constructed adjacent to the mill prior to release
to the site catchment pond which then discharges to Harrison Creek. The polishing pond
would also serve as a treatment pond for the 870 portal discharge which would be piped
to it.”

Additional information is herein provided as follows:

The mining plan for the decline includes three sumps, each approximately 23 m® in capacity, to
be constructed along the 600m length of the decline. The lowest sump will be located at the end
of the decline at approximately the 815m elevation, the mid-level sump will be located at
approximately the 845m elevation and the top sump will be located at approximately the 875m
elevation. The sumps will be approximately 200m lincarly and 30m in ¢levation apart. The sumps
will be blasted out of the bedrock in the floor of the decline with ditching directing groundwater
to them, Each sump will be equipped with a submersible pump of sufficient capacity to handle
the required flow and to lift water to the next highest sump. Water will be carried from one sump
to the next by suitably sized pipe. For the purposes of the design of the water management
systems, flow volumes from the 870 portal of 0.006 m’/s have been assumed for the decline.
Based on this flow rate, the retention time of the sumps will be approximately 1 hour. This is
considered to be a worst case as the decline is expected to generate significantly less water due to
the nature of the rock in which it is being developed and the much shorter length of the decline.

The primary decline settling sump will be located underground just inside the mouth of the portal
at the 905m elevation. The decline settling sump will be approximately 3m wide by 20m long by
2m deep for a capacity of 120 m®. As with the other sumps, the settling sump will be blasted out
of bedrock in the floor of the decline. Based on anticipated flows of 0.006 m'/s the sump will
have a retention time of approximately 5.5 hours. This surp will be used primarily to settle out
the coarse and midsize fractions of the sediment load in the minewater. Flow from the settling
sump will be directed by gravity through a pipe to the polishing pond to be located between the
mill and the 870 portal. The settling sump will be designed such that any overflow from the sump
will be directed back down into the decline. Provision will be incorporated into the design of the
sump to allow forcleanout of deposited sediment and capture of any floating hydrocarbons. The
former will be achieved by a ramp into the back end of the sump to provide access for mine
equipment. When clean out is required the water will be decanted from the sump and sediment
cleaned out by scooptrams. Sediment will be disposed of by burial underground, of otherwise in
an approved manner. Hydrocarbons will be captured by absorbent booms across the outlet of the
settling sump and/or weirs across the width of the sump forcing clean water to flow under the
weir and floating hydrocarbons to be retained on the surface behind the weir much in the same
tnanner as standard oil/water separators. Any oils so retained will be soaked up by absorbent
pads. Oil soaked pads will be stored in barrels and burned or otherwise disposed of in an
approved manner.

el
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Dissolved metals will be treated in a polishing pond proposed to be located between the mill and
the 870 portal at about the 864m elevation. This will permit minewater from both the decline and
870 portal to be directed by gravity through pipes to the polishing pond without the need for
pumping. The polishing pond will be excavated into the ground with berms constructed around
the pond to prevent inflow of surface runoff. The pond will be lined with clay or a synthetic liner
10 prevent exfiltration to the groundwater. The polishing Pond is proposed to be 12m wide by
60m long by 2.5 m deep providing a capacity of 1440 m” with a 0.5m freeboard. This in tum
would provide an additional 20 hour retention time at the estimated worst case inflow rate of 0.20
m’/sec for the combined discharges from the 905 decline portal, 870 portal and pilot plant,
Internal baffles or berms will also be employed to prevent short circuiting and maximize retention
times. Provision will also be included for the use of settling aids, such as flocculants, if necessary
to facilitate scttling of solids and precipitates.

A byproduct of the treatment process will be all seftled material retained within the decline
scttling sump, surface polishing pond and mill process water treatment tanks. This material will
be a combination of?

» scdiment created by physical activity underground,
» metal hydroxide or carbonate precipitates, and
»  excess lime or soda ash

The treatment and polishing ponds will be designed to retain all settled material without
resuspension and to provide access in the event that the ponds are required to be cleaned out
during operations. Given the short term nature of the proposed developments, it is expected that
the ponds will be sized so as not to require cleaning out, Sufficient tankage is available in the mill
to retain all tailings material generated during operations of the pilot plant.

Sufficient area is available in the proposed location between the mill and the 870 portal to enlarge
the polishing pond if necessary to accommodate Jarger flow or to effect more efficient settling as
the case may be.

Scriled material retained in the decline settling sump, surface polishing pond and mill tanks can
either be handled by:

leaving in place, decanting water and backfilling the ponds
being removed from the ponds and placed back underground in a dry location, possibly in
combination with tailings produced by the pilot plant
s being retained and disposcd of with tailings produced once the mine is in operation, or
e being removed and buried, possibly in combination with the tailings produced by the
pilot plant; in this event material would be buried in a dry location above the water table
and away from surface runoft; material would be encapsulated within a clay lined pit to
minimize the potential for contact with water and resolubilization.
The proposed location for the polishing pond is within the area from which all runoff reports to
the main site catchment pond. The discharge from the polishing pond will be directed to the site
catchment pond either by pipc or an open excavaied channel, Currently open excavated channels
carry site runoff to the catchment pond. The site catchment pond is located just upstream of the
confluence of Harrison and Prairie Creeks with the confines of the site flood protection berms.
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The catchment pond is roughly triangular in shape, 100m on each side, for a surface area of about
2500 m® with an estimated average depth of 2m for a volume capacity of 5000 m’. The catchment
pond discharges via a weir and culvert to Harrison Creek, which in tum discharges through two
culverts to Prairie Creek.

V-notch weirs or other suitable flow measuring devices will be installed on each of the decling,
870 portal, polishing pond and site catchment pond discharge points, Flows will be recorded in
conjunction with development and operations at least weekly during periods of discharge.

Treatment for dissolved metals by pH adjustment will be effected through addition of a lime or
soda ash slurry to the discharges either individually or as a combined flow upstream of the
polishing pond. The lime slurry will be prepared by addition of bagged lime to water in a mixing
tank. The slurry will then be added to the flow at a predetermined rate, expected as somewhere in
the order of the 125 mg lime per litre of water demonstrated as being very effective at the
Silvertip property, to produce a pH of around 9.5 to achieve optimum precipitation of dissolved
zinc. Silvertip is an advanced exploration lead/zine property in BC with a mineral resource
totalling 2.57 miltion tonnes grading 6.4% Pb, 8.8% Zn, 325 g/t Ag and 0.63 g/t Au. A very
similar lime treatment systemn as that being proposed at Prairie Creek was used at Silvertip in
1999 to successfully treat minewater from de-watering of' the underground workings prior to
discharge to the receiving environment.

If treated individually, separate lime additions stations will be set up on each of the pipelines
upstream of the polishing pond. The pilot plant effluent will be treated separately in the
thickeners in the mill building prior to discharge. Treated pilot plant effluent is expected to be of
a quality that it could be discharged from the thickeners directly 1o the site catchment pond. This
would reduce the total flow volume to the polishing pond, which would in turn provide additional
retention timne in the polishing pond to effect treatment of minewater flows,

Treatment of effluents with lime or soda ash, to precipitate dissolved metals is standard proven
technology and is expected to produce a treated effluent with water quality within the ranges
demonstrated in Tables 3 & 4 of CZN"s November 1, 2002 response. Discharge water quality will
be confirmed through routine monitoring. Such monitoring was originally proposed in the
Environmental Management Plans appended to the Environmental Assessment Reports for the
Underground Decline and Metallurgical Pifot Plant Programs submitted Junc 21, 2001, Daily
monitoring of the polishing pond for pH and at least monthly sampling of the catchment pond
discharge for a full suite of water quality paramcters including pH, conductivity, alkalinity,
hardness, suiphate, nitrate-nitrite, ammonia, 0il & grease and total metals scan will verify
minewater treatment efficiency. Pilot plant effluent will be sampled and analysed for the same
suite of parameters prior to discharge from the thickeners to the polishing or catchment pond.

A

8. CZN has indicated that it is prepared to proceed with its proposed developments without
the use of the existing tailings pond. Therefore, the alternative method proposed by CZN
in its IR response ro the Review Board is in fact, the only water management and
treatment method currently under consideration in the EA. CZN is asked to provide
alternatives to its current plan to treat and discharge to the surrounding environment. If
the alternative is to be on-site containment, CZN is asked o provide sufficient detail so
that the alternative can be analysed and aysessed,
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CZN originally proposed to utilize the tailings pond oply for pilot plant effluent and offered to
incorporate the tailings pond as a standby measure for decline mincwater in response to
regulatory concern in the event of a requirement for altemative methods of handling water should
standard trcatment measures proved unsuccessful and containment was deemed an acceptable
alternative. CZN obtained the expert opinion of BGC Engineering that the tailings dam would be
suitable for such a purpose, subject to final geotechnical inspection prior to use. This usage was
intended as a contingency use only. CZN has always intended to trcat all water from the site as
part of this development to a level that would allow safe discharge and within the guidelines of
the MMER and the water licence to be issued for the development.

The decision to change the preferred alternative from containment within the existing tailings
impoundment to treat and discharge was brought about by requests of the “responsible ministries”
who were concerned over the stability of the tailings impoundment dam. However, the tailings

s pond remains a viable alternative to the current treat and discharge plan. Such use has been
analysed and assessed in detail over the course of the EA. It is CZN understanding that the
general consensus was that such use, if approved, would be subject to geotechnical certification
prior to usc and CZN is in agreement with this approach.

The Board should be aware that the only practical alternative to the current treat and discharge
plan for the proposed development, in the absence of the tailings dam proposal, is curtailment of
flows. Cecasing mining work and grouting or sealing an unexpected water flow from the decline
will minimize the amount of water to be treated and discharged, howevert not eliminate it
entirely. CZN has proposed and will be required to protect against inrushes by the development
of a plan with provision for cover holes. This would be the normal circumstance on any
underground mine development.

The design of the decline is such that all water must be pumped up to the final settling sump. In
the event that the sump overtops, the water will flow back into the decline, not out of the portal.
Total volume of the decline when complete will be in excess of 4100 m’, which will provide
storage for at least 190 hours in the event of a pump failure. All water produced by the pilot plant
is contained in the mill tankage until such time as it is suitable for discharge. Work on the pilot
plant would be halted in the event that tankage becomes full; and resumed once the water had
been treated to a level which will allow discharge within the licence provisions.

9. CZN intends to treal mine waler using sumps, seltling ponds and a polishing pond, CZN
is asked to explain its water quality predictions resulting from these treatment methods
and to provide its supporting methodology and calculations for purposes of assessing
potential discharge quality or impacts on Prairie Creek. Suggesting thar CZN will nieer
Mackenzie Valley Land and Water Board discharge limits is an insufficient response for
aSSESSMERT purposes. , :

The Water Quality Projection Model appended to CZN’s November 1, 2002 response was
prepared as a dilution model specifically intended to demonstrate adherence to CCME guidelines
for the receiving environment below the minesite and to demonstrate the potential for impacts on
downstream water quality associated with existing discharges assuming the meeting of specific
discharge criteria from the minesite in conjunction with the proposed developments. The model
uses flow rates and water quality parameter concentrations from discharges and recejving waters
to predict downstream water quality.

10
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The predicted concentration of a specific parameter is determined in the model by adding together
the flow rates of each individual discharge multiplied by the concentration of the specific
parameter in question in that discharge, and dividing by the combined flow rate.

For example, the predicted zinc concentration of 0.7962 mg/l in Harrison Creck in the
Base/Worst Case scenario (Table 5-1 Rev.1) is determined by adding together the individual
flows times their zinc concentration for cach of the pilot plant, decline, 870 portal discharges and
Harrison Creek upstream and dividing by the combined flows in Harrison Creek at the mouth as

follows:
((0.401#0.008)+(7.17*0.006)+(7.17%0.006)+(0.063*0.1))/0.12 = 0.7962

(Note that in the original model there was a minor calculation error that accounts for the slight
difference between the value of 0.7832 originally reported and 0.7962 reported here. This error
has been corrected and revised tables appended to this submission)

The model presented four scenarios for consideration:
e Base/Worst Case (Table 5-1)
s Assumes no treatment of any site discharges
= MMER Case 1 (Table 5-2)
= Assumes treatment of the development discharges (pilot plant & decline) only and
not the 870m portal discharge to meet at a minimum the discharge limits set under
the Metal Mining Effluent Regulations
* MMER Case 2 (Table 5-3)
e Assumes treatment of all discharges (pilot plant, decline & 870m portal) to meet at a
minimum the discharge limits set under the Metal Mining Effluent Regulations
» N3L30932 Case (Table 5-4)
e Assumes treatment of all discharges (pilot plant, decline & 870m portal) to meet at 2
minimum the discharge limits set in the original water licence issued to the Prairie
Creek Mine (Water Licence N3L3-0932)

For further reference, a fifth seenario has been prepared for the purposes of this submission:
* Testwork Case (Table 5-5 a & b)
» Assumes treatment of all discharges (pilot plant, decline & 870m portal) to meet
levels demonstrated as achicvable based upon the results of previous treatment
testwork as presented in Tables 3 & 4 in CZN’s November 1, 2002 response.

Note that the model presents the worst case for the decline by assuming both the flow and quality
of decline minewater will be comparable to that of the 870 portal. As stated earlier in the text
CZN does not expect this to be the case, but has taken this position in order to provide the most
conservative view, A worst case is also presented for the pilot plant by assuming a continuous
flow rate equivalent to that of dewatering of the thickener over a single shift. In actual fact, the
pilot plant will only produce liquid effluent at a rate of 0.0008 m’/s, an order of magnitude less
than assumed in the model. Further; no discharges from the pilot plant will take. place unless
water quality has been tested to ensure compliance with appropriate water quality measures can
be met,

10. Please provide a contingency plan describing how CZN plans to treat mine water should
ammonia levels exceed the Mackenzie Valley Land and Water Board established limits.

For information on treatment plans for ammonia, please sce response to Question No. 3 above.

11
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11. Please provide CZN's contingency plan, exclusive of flooding the decline, in the event
discharges from the decline development are higher than accounted for or expected.

CZN will be required to design the development of the decline, such that any risk of inrushes is
fully minimized. A plan will be put in place and cover holes will be drilled in advance of decline
development. Should cover holes intercept higher than expected water volumes, grouting will be
employed to prevent infiltration of excess water into the workings.

In the cvent that water volumes were continuously greater than expected, pumps and water
management facilities would be upgraded to handle the increased flows accordingly. If water
volumes were found to be significantly greater than expected and greater than the capacity of the
water management facilities in place, work in the decline would have to be halted and the areas of
inflow would have to be grouted. As a last resort, the decline would have to be allowed to flood
until such facilities were upgraded to handle the greater volumcs of water, at which time
dewatering and underground development could once again commence. It should be pointed out
that the evidence from some 40 holes in the area of the decline have given no indication of
trapped or perched water tables within the area of the decline. The design of the decline has
concentrated on placing the decline in competent rock of relatively low porosity. As a
consequence of the above, the Company considers the risk of any uncontrolled water flows into
the decline to be low.

The design of the decline is such that in the event that subsequent bulk-hcading of the decline
were considered desirable, this can be achieved at the point where the decline tums down hill to
ensure competent wall to the tunnel to achieve a water tight bulkhead.

12. CZN is asked to provide information on the design of the proposed underground sumps
and plans for handling of residual hydrecarbons.

An oil absorbent boom is currently in place across the discharge point of the main site catchment
pond. Qil absorbent pads and/or booms will also be employed at each of the sumps, the primary
decline minewater settling sump and the polishing pond, Pads and booms will be inspected
regularly and replaced as required. Oily pads and booms will be placed in barrels and burned in
the on site incinerator, or otherwise disposed of in an approved mannsr.

Additionally, weirs or stilling wells will be employed around discharge points to force clean
water under and retain floating hydrocarbon products which would then be cleaned up with
absorbent pads. Internal baffies or berms will also be employed to prevent short circuiting and
maximize retention times. The discharge from the catchment pond to the receiving environment
will be routinely monitored to ensure compliance with Water Licence requirements. Typical
licence requirements include no visible sheen and/or less than 5 mg/! oil & grease.

In the event of a significant hydrocarbon spill underground mining activity, including dewatering,
would be halted, floating hydrocarbon product would be pumped from the water surface of sumps
or ponds into barrcls and transferred 1o the waste oil storage tank for future disposal. Such a
spillage would be fully contained within the decline development.

For additional information on the design of sumps and the water handling system, please see the
response to Question No. 7 above.
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Terms & assurrglions

Prairie Creek Mine
Underground Decline and Metfallurgical Pilot Plant
Water Quality Projection Modal

Terms & Assumptions

MMER - Metat Mining Efluent Regulatiors

N3L3-0932 - Water Licance Issued for original operations of Praitie Creek Mine, July 1, 1982
CWQG FAL - Canadian Waler Quality Gidelines for protection of Frastwaler Aquatic Life
Cilution Ratio - Ratie of streamflow (o corrbinad eflluent discharge from site

wvater quatty and volume of minewater from declinz assurnad (o be equivalent to 870 podal; attual decline minewaler expected to ba of ruch better qualiy and less volume

Pilot PLant effluent assumed fo ke a eortinuaus flow; in actual practice flow wow'd only agour over aboud a 6 Four pstiod once every 10 days orso.

Redfitalized numbers in boxes (zpresent effluent water quality changzas to meet minimum treaiment requirements

For Sauth Nahanni River - No LTO's for Hg or St - used values from Praifie Greek upstream af the ainesite %
Background censentraticns for Prairiz CreeX upsiream based on data fram July 1988 fo prasent i ofdarto eliminate effert of eatlier high deteclion limils and certaln autliers

‘i00 AUI7 UBIDRBUBNYHARCIZL!SNwio_L

Fow estirrates

Praifle Creek S Nahanni 3. Nzhanni Piaitie Creex  Prairie Creak
mifs atmine at Virginia Fal’s al Clausen Cr at Mouth drzinage area  (sq. km)
June 18.3 823 1260 325 830 jofal
Juty 11.8 597 arg 210 433 above mine
Auigusi 83 388 713 6.5 ,
Sept 6.3 240 449 ti.2 ¢
Cot 28 134 291 5.0
Avg 9.7 436 kris 172
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No reatmnent

Table 5-1 {Rev.1)

Prairfe Creek Mins

Underground Decline and Metallurgical Pilot Plant
Water Quality Projection Model - Baseiorst Case (No Treatment of Site Discharges)

BT:€T J¥d €002/TE/T0

(€678 ON XY¥/XL]

Discharge Critena Discharge and Baselirne Receling Wales Quality Pradicted Downstream Recetving Water Quality
5. Kahanant River Predictad Conz.(mgf) Predictad Cons.{mga) Pradicted Cans.(mgt} Preccled Care.(mgh)
MMER NaL3€932  CWOQGFAL [PiliPlant  Decline 870 Paal  Priie Cr s Hayison Cr.u%  Hatison Cr. @ mouth  at Vitginia FaTs Harfisan Creek & meuth Praife Creak dfs @ Galana Creek Pride Creek dis @ Mouth Soutk ¥ahanni Hicer dfs Prairie Crosk
Flawm3ls D008 0.005 0.0c5 97 s3] Dif 433 D12 98 17 rer
Dilutien Ratia 5 48) i) 56330
1TO

Paramsters mg gl mgl mgl il _mal =il oyl gl mgft oyl eyl gl ragf
Ag B.00 0.033 4005 0.006 bLonm Q.00302 0.00D11 Q0001 0.0328 D.0H0 Q.G003 0.0
A 0.z &ia 0,08 LXiy ] 0.0t Q.002 08728 052097 Do103 ooIN D.8527
As D510 Di5040 .00% 0.2 GO213 0.0213 D.0004 D808 0.0078 00205 08205 D 000G D.0005 0.0003
Ca 212 126 126 51 o §0.5 45,1 76,8 514 51.2 46.2
cd 0.015-0.03 0000063  0.024 00345 0.0345 00002 0HR22 0.005¢ 0.0024 0.0069 0003 D.0002 0004
Cu 0.30.0.60 Q.075-0.95 0,004 9.051 0.037 0.0537 06003 a.0002 a.pa 0.0527 B.0073 0.0afo 0.0003 Q0027
Cr 015030 a.015 0,0cs 0.605 necaty 0.005 0,038 61z D.Loss 0.0018 D.ogi7 nooiz
Fe 0.3 0.033 0.215 215 0.0784 G239 0.349 142 02634 D.O73 0.072 1.2%
Hg 0.0015-0.003 00051 R.04 0001 0.00% L0004 . 00en 0.00018 000504 f.Ca3s 0.00% D.0ODY (I
he] 4.93 5653 583 198 EXE:] 245 11.8 345 200 1858 120
Mn o058 0.0a8 0.603 GCa1 0.407 008 Q.355 D012 £.00% 0009 0.3565
Ma 0o73 pRict] 0.018 o049 0.002 0.a31 034 0Lq1a Q030 &.033 o33 G.C0t4
Mi 4.50-1.00 0.20-D.40 a.15 0.02 Lo3s 0.033 Q0014 2.0 0.013 D£oB9 Q.0076 ©.001 0001 G.{G087
Pb 0.20-040 05230 0.007| R.255% 0055 2046 D.004 0.0065% 0.028 0.001 0.0294 0001 o031 04010
Sb 0.2 n§z a2 4,0002 0.032 D04 D002 Q.0270 0.001 G204 0.0002
Se 0601 0.2 00338 00925 0.001 0,032 0.002 00005 0.0234 0.L41 D.001 0.00%6
in 0.54.1.00 0.33-D.60 0.03) o404 717 717 0.005 0.053 D.76 Dos 07882 .15 0011 00355
Noes: AssuTes no reatment of any site discharges

AssLmes warst case conditions for desline minzwates flow and quality as eomparable o that of the 670 portal
Assueres worsl case conditions fof pikct plant as continuous flow at a rate equivalent to devater thickenst cver pae shift acizal pilct plar) liguid effluent produced at caly 0.0208 mdfs
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Table 5-2 {Rav. 1)

Pralrie Cregk Mine

Underground Decline and Metallurgical Pifot Plant
Water Quality Projection Mode! - MMER Case 1 (Treatment of Development Discharges;No Treatment of Historic 570 Portal Discharge)

Trea'mant MMER {ex 870}

b

+

Discharge Critesia Discharge and B Receiving Waler Qualily fredicled Doemstrearn Receiving Water Quality
S Nahanni Ricer Predicied Canc. {reghi} Predicted Conc.(mgd} Predicted Coac. [mgT) Prediciesd Conc.(mgh}
MV.ER HIL3-0332  CWAGFAL [Pilet Plant Decline 870 Poral  Praitie Cr, Ws. Hariisan€1. u's  Hanisor Cr. @ moulth ol Virginia Fals Harriset: Creek @ Mouth Piaie Creek d/s @ Galeaa CreeX Prairiz Cre=lcdis @ Maulh South Nakznei River d's Prairis Cresk
Flaw mifs 0.038 0.005 0.026 97 4.1 0.1 135 0.12 9.9 17 27
Dilution Ratio 5 480 BS0 38350
LT
Parameters migll mgh mfl m/ mgdl gt ol g/l meh mgl medl tagll R mg
Ag 0041 0,032 ©.C05 0006 0.00004 0.G00iR 0.40201 0.0001 D.C0x3 0.cota 06000 0.0001
Al o2 a.08 o8 0qat .01 0.002 0.8729 0.0297 DO Q.01 08527
As 0510 015030 0¢as 02 Q.0213 0.0213 00004 0.005 00076 0.000% 00205 0.0003 0.008 00303
Ca 212 12§ 125 54 601 50.5 481 761 514 512 46.2
<d D503 DOCODE3]  0.024 0.0345 00945 0.0007 0cox2 00351 G.0%04 00058 b0 - 0.0002 0.0304
Cu 0.30-0.80 0.075.0.15 4004 0051 o.oar 1,037 0.0003 Q0002 a0a 0327 neara 20010 0061 00027
Cr 0.150.30 0o1s 0.005 0.005 0.03H7 DO 0003 00012 0.0065 040018 0017 0.0012
Fa 0.3 2033 0215 0.245 D.0704 .29 0.3%9 142 D.2654 0.013 0.072 139
Ha D.0055.0.003 0.0201 0.04 0.00% 4.0 0.C0004 0003 D.COoDIB 0.00034 D035 0.000§ D.LG01 D.000014
1] 493 5843 583 10.8 328 245 148 345 205 10.9 120
Mo 0059 0.008 0003 060t 0.01r 0.659 D3gs n.0112 0.0311 iEribl] 0.3565
Mo 0.073] 0014 DO1g ratg o0 0.031 0434 00014 G.0300 16233 Dias2 00044
[} 0.5Q-1.00 0.200.40 Q.15 0.02 0.C3ag .03 0.0H4 0.063 0.013 0.0380 06078 9.015 DOoF4 0.60a7
Fh 0.20.2,4D 0.15.0.30 podr|  fan m 0046 0,045 0.001 feXelitd 0.025 n.aoi 0.0251 0013 0.0012 4.001D
Sh 1] 012 0,12 0.0G0z 2.002 .01 00202 n.027g 0,005 0.0004 Q.0002
Se DOt 02 0.,4838 0.0836 a.00 0.002 a.002 0005 0.0234 0.0013 0.2 0.0005
Zn D.50-1.00 ©3204.60 003 0&n [ 05 ] 7A7 0.005 0.033 Q.26 003t 04627 0.0105 0.0052 0.0315
Motes: Assumas pilol plant and decfine discharges freated to minimum MY ER slandards; ne teatment of historic 870 peral & scharge

Assumes virst case eenditans for decline mitesaler ficw and guality as comparabla 1o Usat of the 870 povtal
Assumes varst case conditions far plat plant as carlinuoas Nowrat a rate equivalen! 1o dewater Lhickener over one shitt; actual pZat plant liquid efluert prodused sl enly 00008 mds
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Treatmers MMER (A1)

Table 5-3 (Rev.1)

Prairie Creek Mine
Underground Decline and Metalturgical Pilot Plant
Water Quality Projection Model - MMER Case 2 (Treatment of All Site Discharges)

Discharge Crilaria Discharge and Baceline Recering Waler Quality Predtied Downsiream x@nm?.w_miam_‘ocw_ﬁ
5. Nahanni River Pradizted Conc. [mgfl} Peedicted Cane. (mo'ly Predictad Conc.{mg} Predicted Cont.{rrgA)
MMER NIL3I-0532  CVAGFAL |Pikt Piaml Dedline Bf0Pecrtal  PrarieCr. u%  HarfisenCr ufs  Harrisen Cr. @ mzuth atVirginia Falls Harrison Craek @ Moutt  Praice Creex dfe @ Gaizna Creek Prairie Cresk d's @ Mouth South Nahanni River d/s Prairia Craek
Flow m3rs 0008 0.008 0.006 97 0.9 1511 436 012 L E:] 17 T
Cilutan Ratio |3 460 850 6350
170

Paramaters mof mgl mgl mgl mngl mgl meyl gl my gl mgil _mgl oy mgt

| Ay D.OGD1|  0.033 0.005 0.006 000Gt 000002 0.000H 0.0001 0.¢0z28 0.003) “ 8.00003 Q.90H
Al a2 pXe] 0.0% a.01 0.0 0.002 Q.8729 0.6297 048103 a.0101 Q.8527
AS 0.5-1.9 0.15-0,32 Q.005 a2 0.0z213 00213 0004 0.[X16 0.0076 Q0.08086 09205 0.0006 0.0005 40036
Ca 212 126 126 51 apny 815 451 768 514 B2 452
[of:] 0.0150.03 GODNBIf  0.024 0.0345 L0145 G.0002 0802 0.0034 {0004 .05 £.0013 0.00a2 0.0004
Lu 0.32-0.60 0.0750.15 0.0 0451 Q.037 2.037 0.00G65 C.0002 {.018 0.0027 00073 040010 5,0009 0027
Cr 0.15-D.30 a5 .005 0,005 07 0.L06 4,008 0.0312 £.0035 0.0018 0.047 ¢.0012
Fe 03| @053 g.215 0.215 0,0704 0.29 .38 1.42 0.2654 Q40729 00718 133
Hg D.0E15-0.0030 4.60024 [HERL 4501 a0 D.03004 ¢,00ae DLOD16 086004 0.0035 Q0021 0.0004 0.00004
g 483 £9.3 593 19.4 339 25 1.8 345 04 13,9 120
Mn 0.968 0.0D3 0.4908 0.001 0.007 0.008 0,365 0112 08011 0.5211 0.3559
Mo 0,073 D034 0.019 0.019 0613 0.031 0.034 0034 0.0330 0.0033 a0032 00014
Ni D.EG-1.00 0.20-D.40 0.15) 0.42 0.035 0.024 G034 0.003 4013 0.0363 {.6078 0.0015 0.0314 Q0087
Fh D.20-D40 015030 D.D37 0.20 0.045 0.045 3.001 0.0036 0.0z Q.004 00251 Qo012 00212 a.upio
Sb D2 012 Q.12 0.0202 €002 00 00302 .0270 8.0005 a.x0d 40012
Se 0.011 02 004935 00435 0.001 9.062 a.052 {0305 0,023 M3 0.07342 0.0005
2a 8.50-1.00 D.30-0.60 003 0401 [ 035 7] a5 1 0,008 0063 0.26 4.031 0.1282 C.{055 0,059 Q02034
Notas: Asstumas pilot pleat, dacline and 870 portal dschargas all vegted fo minimem MMER slzndards

Assumas worsl ease condtons for decline minswater Fowand quality as somparabis to thal of the 870 partal

Assurres viorst case candtons for pliat flan as cantinzaus flovr ala rale equiva’anl to dewater thickener over one shit actval pilst part liguid efflvent prodsced at only 0.D308 mals

Paget

WA0D QU7 URIARIHDATRILGAT1 i an

€¥0¢ 888!

3¢ /61 #



Table 54 {Rev.1)

Prairie Creek Mine
Underground Decline and Metallurgical Pilot Plant
Water Quality Projection Model - N3L30932 Case {Treatment of All Site Discharges)

Treatnent NIL3D332 (ALY

3

BT:ET I¥d €00zZ/T€/T0

[e678 ON Xd/XL]

Diszharga Cieria Dissharge and Baseline Recevsing Waler Quality Predicted DewnsYream Receiving Water Quality
MMER N3L3-D932  CWQG FAL S, Nahannf River Predisted Cats,(mgh} Ptedizted Cene.(mg) Predicted Conc.(mgH) Predcied Canc.{mgi)
FiloPlant Dacline B72Peclal  Prairiz Cr ufs Hargson Cr.u's  Hewison Cr. @ mowth at Virginia Falls @ Harrison Creek  Prairiz Creek d's € Galena Creskk @ Pralrie Creekdis @) Mouth  South Nebanni River dfs Praira Greek
Flew m¥ys 0.008 ©.¢o6 0.003 8.7 01 011 435 012 98 17 73
Dilyben Rafic 5 430 850 365350
Lo

Paramelers mgi mgi mgl mof g mg' mgl mg! gl mgl mgt el myl mgi
Ag DOG0ip 0033 0.6 D.00B 0.00301 0.60002 005011 0.00H 0.0028 D.0L03 0.G0603 00001
al 0.2 035 0.08 .01 0.01 0.002 448728 05297 00103 Dot 0s527
As 4.5-1.0 ¢.15-0.30 Qaos| 015 u 00213 00213 0.000M 0.005 0078 Q.06 0ot7e Q.0095 00005 {0008
Ca 212 126 125 51 80,1 B 481 76.8 5.4 512 46.2
Cd ¢.0£5-0.03 D.Caoaes] oS | eors i 0.015 {0002 0.0822 00051 0.0004 0.0243 0.0073 04002 0.0004
Cu 0.30-0,60 0.075-0.45 G004 0081 0.037 0667 0.0009 00002 0.018 D.Co27 0.0073 a.0o4 00008 0,002y
Cr @.15-0.30 05 0035 D45 00017 0.005 0008 DIz 0.0065 0.6016 [ ea¥) ¢.ob{2
Fe D3] 0033 0215 0215 D.07 04 DZ9 D.395 1.42 0,2554 0073 1.072 £33
Hy 0.0D15-4.(Hx30 0.oxa1| o005 u 0.0 0.001 8.00304 0.0009 0,00016 0.0D304 ¢aoin 4.00H 0.D000 0.00004
Mg 493 593 503 198 09 245 t18 345 200 19.9 120
Mn 0,058 0.004 0.0d8 0.021 0007 0.L0B 0,385 a2 o001 o0o0o11 03565
Mo 0.073] 0.034 0.018 0.09 0.003 @03 0.0a4 0.0014 0.0300 0.0033 Q0032 00084
MNi 9.50-1.00 &.20-0.40 0.15; 402 0033 0.038 00214 0.003 0043 00359 4.0076 D005 Q0.0044 0.C0s7
Ph 0.20-D.10 0.15-6,30 Deor| 615 w 0.046 0.048 .001 0.0085 0.026 0.001 0.0z2i8 03I 06011 ,, nEaIe
Sh 0.2 0.12 012 0.0002 D.0O2 0.0t 0.0302 08270 00305 4.0004 00002
Se 000fy D2 0.0a3s 00935 0.a01 ooz 0.032 0.0005 00234 0.0M3 0.0012 005
Zn 0.50-9.00 0.3040.60 0.03 23 ] 63 ] 03 1 0.005 D063 Q.26 G131 D.1025 0.0762 0.0057 0.0304
Nrles: Assumes pfot plant, dacfine and 870 portal discharges al freated io minfmum Water Uicense N313-0932 standards

Assumes wortst case condtions far decline minewater flaw and qratty as cernparable b2 that of the 870 postal
Assumes worst case condtions for pilot plinlas eontinaus Aewat a rate aquivalznt s dewater thickener aver one shilt; astual wilcf plant liqutd efflvand preduced at oaly 2.0008 midfs

Pap1

10D U7 UBIDBBURNFAADG 71 fon_ta

g¥07 989!

¢ /0¢ #



8T:¢T IdMd £00Z/T8/T0

[e678 ON Xd/X1)

e

Prairie Creek Mine

.._.mc_m §-5a

Underground Decline and Metallurgical Pilot Plant
Water Quality Projection Model - Testwork Case - Based on Resul$s from Table 3 (Treatment of All Site Discharges)

Treatment Testvork (Fabie 3 Zn)

Bischargs Creria Diseharge and Baseline Receiving Water Guality Pradicted Dosmsirearn Receiving Watsr Qualily
S, Nahanal River Predizled Canc.{mg} Predicted Cone (mp%) Predictzd Canc. (mg} Predicted Cone.(mgt}
MMER N3LE-0932 CWOGFAL |FiledPlant Deslire 870 Portal  PraifieCr.uls  Harrison Cr.ufs  Harrisen Cr a mauth sl Virginsa Falls Hatrison Ceeelt @ Viotth  Prairie Cresk s @ Galena Creek Praiie Creak d's @ Mouth Sewth Kahenni River d's Pra'rie Crask
Flowrmdls 0018 0.005 0.005 97 01 0.1 436 0.12 98 7 127
Diluting Ralio 5 490 850 35350
LTO

Parametars g g mgl mgl mgl gl mg/l mg' myl fiil Ml mg'l myl ot
|Ag 0.0 | 0033 ¢.005 0805 0.00001 0.D7032 002031 Q.0001 0.0023 0.0000 503003 0.0001
Al 0.2 {408 0.03 a.01 a.nf C.002 0.8729 00257 Qa3 a.0501 0.8527
AS 0.5-1.0 0.15-0.30 0055 00f [ o0y | 001 | 0.0034 0.005 G.0076 {L.0CAB D.0O57 Q.0015 09074 ¢.0006
Ca 212 125 126 51 21 5.8 45.§ 68 514 5.2 452
Cd $.015-0.03 0.603063 0.0032 ¢.0022 0.0051 0.05004 DL022 0.0012 G.0002 0.000
Cu 0.30-0.60 C.075-0.15 0.004 €.0009 0.0002 0H8 Q0027 D.OGES 0.G010 Q.0008 Q0027
Cr 0.150.30 0.6017 0.005 0.008 40012 DOIES 04018 0.0017 a.a052
Fe 03 047 02 0355 1.42 D.2488 00727 a.arir 1.39
Hg 0.0015-D 003 0.0001[_ 6. . 4.00004 0.0002 005016 0.00004 00003 0E0I0 £.0000 0.60004
Vg 4493 59.3 52.3 158 339 24.5 1na 335 200 189 120
M 0.088 [(24]3.9 0.008 0.0at D.Lo7 0.4808 0.36% D.D142 00014 0,001 D.3565
Mo 0.073| 0035 a9 0049 0.0a3 D531 0034 0.0014 00307 D.L033 D.0032 0.0014
Ni 0.50-1,00 0:20-0.40 035 602 0.033 £.038 00014 0.003 0.013 0.0082 D.0376 D.0at5 D.4014 D.L0B7
Pb 9.200.40 {15030 D067} o002 0.063 2.003 B.001 00085 {0268 0.¢0Y 0.0077 0.0011 Doaia D000
S5b 02 D.+2 0.12 0.0002 D.L£02 .01 0.0002 0.0270 D.DMS D.EODq * D.0a02
Se o.0m D2 0.0836 0835 0.001 0Laz 0002 D.O03IS 0.06234 D.0of3 ooat 0.0305
Zn 18.50-1,80 0.30-0.60 048] 008 [ 009 | 0.69 I 0.005 D063 0.26 0031 0.0875 £.0058 0.0054 0.0304
Notes: Assumus all discharges Yeated (o levels damonstratad as astievable by previzus testwork 25 prasertsd in Tables 3

AssUmas vaorst case conditions for desline minewater flow and qaty as comparable Lo thal of the 870 postal
Assumes vsorst ease canditians for pilel plant as eoabinuots fiow at a rate exivatert ta devater thickenzr over one shift, zcfual pilt plant liguid eflvent produced at ealy 0.G008 mafs
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Table 5-5b

Prairie Creek Mine
Underground Decline and Metallurgical Pilot Plant
Water Quality Projection Modef - Testwork Case - Based on Results from Table 3 & 4 {Zn) (Treatment of All Site Discharges)

Treatment Testaerk [Table 4 Zn)

eT 1dd £002/18/T0

(€678 ON Yd/X1]

Dischargs Critgria Dischargz ard Bassling Reveiving Waler Qually Prad cled Downsiream Receiving Watar Cua®y
5. Nahanai River Predisted Cone{mg) Pradicted Corc.(mpT} Pred cted Cone.{mof) Predictsd Cons (o
MMER N3L34832 CWQGFAL |PilcdPlaat Decline 870 Paral  Prajrie Cr.iis  Harrison Cr u's  Harrison Cr. @ mouth  at Virginla Falls Harrison Creek @& Mouth  Prairie Creed's @ Galena Creek Prainz Creekdfs @ Mowth Seuth Nahanat River &' Prairie Creek
Flew milts 4.909 0.005 0,066 97 0.1 .11 435 ¢12 9.8 17 7T
Dilution Ra‘ke 5 497 BEQ IRIEG
LTO

Parameters meyl mgl nyt mg'l mgl g mgh g mgi ma'l mgl tnaf mgll mgl
g Q0001 Q033 2068 0.006 DE0Da1 0.00002 0.00301 D.00H 0.0328 40050 @.0030G 000048
Al 0.2 0.03 0.08 O.01 001 0.032 Day2g9 043297 00108 Dot 0.8527
As 0.5-1.0 0.15-0.52 006] 06y | 067 | oof | 00004 0.056 DOaTe 0.0036 06167 DS 5.0004 4.0006
Ca 51 €01 505 ZE1 75.8 514 512 452
Cd 0015303 003083 0.0002 00022 0054 00024 0.0022 0.0002 00002 0.0004
Cu 0.30-0,60 0.075-0.15 0004 0309 00042 0.0i8 Q027 0.0065 0.0010 00008 Q.0027
Cr D.§5-0.30 4.0017 0058 fulz 4} D012 0.0063 D.0JE 0.0M7 a.amz
Fe 0.3 9.0704 [ve] 0.3%9 142 0.248% D.0727 0.0717 1.39
Hg 0.DHE-0.D03D 00001 20002 3 000034 0003 080016 0.00004 0.0008 L0000 0.0204 0.08084
hig L5:x] 593 59.3 9.8 339 245 11.8 s 20.0 198 £20
hMn D068 0.008 0.003 a.0m Q.007 0,003 0.365 easf2 0.031 o031 0.3555
Mo 0.073( 0034 009 0.099 Q.03 0031 0.0 00084 0.9200 0.0333 Q0032 D.4014
Ni 0.53- 1.0 0.20-0.40 015 iz 4.0a8 0.038 0.0014 0.3 .03 0.L089 1.0076 0,015 2.0D14 D.G0a7
Pb [0.20-0.40 0.15-0.3 ao07( 6003 [ o3 | 0003 )} Q.04 0.0085 0.026 Q.01 G077 0.0011 q.0010 p&ata
Sb 0.2 012 012 0632 0.002 C.08 0.06o3 0.0270 0.0005 0.0004 oo
8a 0.001 0.2 00836 §.0836 0.901 0002 0.002 00005 0.0234 0.0Mm3 00012 BLo005
Zn 0.53-1.0) 0.31-0.60 0.0a] 038 | 038 | 0.39 | 4.005 (O3 0.26 4831 0.1176 0.0084 Q.G058 0.{ang
Notes: Assumes 2l discharges freated o leve's derrorsiraled as achievable by previaus lesbaark as prasented i Tables 38 4: Zn fram Tate 4

Assumes worgt case conditions for dacline minewater flowr and quality as comparabie to that of the 870 partal
Assumes warst case conditions for plod plant as contausus flow ak o rate equivalent o dewater thickener over ane shifs; actuad pilot plant liquid efient grodeced at any 00008 mafs
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