Mackenzie Valley Land and Water Board
Fih Floor - 4910 50th Avenue = P.O. Box 2130
YELLOWENIFE. NT X1A 2Ps
Phone {867) 669-0306 » FAX (867 873-6610

August 24, 2005 File: MV2001L2-0003

Mr. David Harpley

Environmental Coordinator

Canadian Zinc Corporation

Suite 1710-650 West Georgia Street

VANCOUVER, BC V6B 4Ng Fax: (604) 594-3855

Dear Mr. Harpley:

Board Approval — July 2005 Minewater Contingency Plan

The Mackenzie Valley Land and Water Board (the Board) met on August 24, 2005 to
review the aforementioned document. The Board hereby approves the July 2005
Minewater Contingency Plan with the following conditions:

1. Canadian Zinc Corporation (CZN) shall not use chlorine in the treatment of effluents
containing ammonia.

2. CZN shall take samples for external laboratory analysis to verify the accuracy of
ammonia strips. The results of these tests shall be submitted to the Board.

3. CZN shall take samples for external laboratory analysis to verify the accuracy of
colorimetry for zin¢ concentration prediction and the standards used for this
methodology. The results of these tests shall be submitted to the Board.

4. An appropriately qualified Professional Engineer shall inspect the Catchment Pond
dykes annually to ensure that they are stable. During times when the Catchment
Pond is filled fo capacity, inspections shall be carried out daily.

If you have any questions, please contact Sarah Baines at (867) 766-7457 or by email at
sbaines@mviwb.com.

Sincerely,

Todd Burlingarhe
Chair

Copied to:  Alan Taylor, Canadian Zinc Corporation (Fax: 604-688-2043)
Distribution List
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August 24, 2005

WL MV2001L2-0003

DISTRIBUTION LIST by Fax DEHCHO/ SOUTH SLAVE AREA

FIRST NATIONS

Grand Chief Herb Norwegian Dehcho First Nations 35 867-635-2038
Chief Keyna Norwegian Liicllii Kue First Nation (Ft Simpson) 25 B67-695-2685
Chief Bema Landry Deh Gah Gotie Dene Council (Ft Prov.) 18 867-699-3210 .
Chief Floyd Bertrand Acho Dene Koe First Nation (Fort Liard) 37 867-770-4144
Chief Eric Befsaka Nahanni Butte First Nation 36 867-602-2310
Chief David Moses Pehdzeh Ki First Nation (Wrigley) 23 867-581-3229
Chief Fred Notwegian TthedzehK'edeli First Nation (JMR) 22 867-809-2002 or 808-2071
Chief Lloyd Chicot Ka'a'gee Tu First Nation {Kakisa) 21 867-825-2002
Chief Dennis Deneron Sambaa Ke Dene Band (Trout Lake) 38 867-206-2828
Chief Roy Fabian K'atlodeeche First Nation {Hay River) 20 867-874-3229
Chief Karen Felker Woest Paint First Nation (Hay River) 19 B867-874-2486
COMMUNITIES

Mayor Maggie Levavasseur Hamlet of Fort Providence 18 867-699-3210
Mayor Diane Gonet Harlet of Fort Liard 39 867-770-4004
Mayor Raymond Michaud Village of Fort Simpson 17 B67-695-2005
Mayar Diana Ehman Town of Hay Biver 16 867-874-3237
Mayor Winnie Cadieux Enterprise Settlement Corporation 24 867-984-3400
ABORIGINAL ORGANIZATIONS

Laura Pitkanen Dehcho Representative 705-756-4466
Heidi Wiebe Deh Cho Land Use Planning Committee 41 867-699-3166
Chuis Paci Dene Nation 40 920-2264
President Dana Cross Hay River Metis Nation 867-874-6888 :
President Danny Beck Hay River Métis Councli 867-874-4472
President Fmis McLead Fort Liard Métis Local #67 42 867-770-3266 *
President Albert Lafferty Fort Providence Métis Council #57 867-699-4319
President Marie Lafferty Fort Simpson Métis Local #52 867-695-2040
Ptesident Robert Tordiff Northwest Territory Métis Nation 45 867-872-2772
Frank Kotchea Nahendeh Land & Environmental Services | 43 867-770-4573
GOVERNMENT

Ed Homby South Mackenzie District Office 57 669-2720
Kathleen Racher INAG — Water Resources 58 669-2716
Mineral Development Advisor Mineral Development Division 59 669-27056
Tom Andrews GNWT - Prince of Wales Heritage Museum | 60 873-0205
Mark Davy GNWT - MACA 62 920-6343
Duane Fleming GNWT - Health 65 669-7517
Jason McNeiil GNWT - ENR 63 873-4021
Michael Brown GNWT - BOT 64 §20-2565
Mike Foumier Environment Canada 68 §73-8185
Ernest Watson DFO 68 669-4940
Josephine Simms WCB 87 873-4596

If there is an error in our contact, please notify our office.
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Mackenzie Valley Land and Water Board
7th Floor ~ 4910 56th Avenue

P.O, Box 2130

WENIFE NT X1A 2P6

Phone (867) 669-0506

FAX (867)873-6610

Staff Report
Company: Canadian Zinc Corporation (CZN)
Location: Prairie Creek Mine Application: MV20011.2-0003
Date Prepared: August 9, 2005 Meeting Date: August 24, 2005

Subject: Plan approval — Minewater Contingency Plan

1.  Purpose/Report Summary

The purpose of this staff report is fo present to the Board for review and
approval the Prairie Creek Minewater Contingency Plan (MCP) submitted by
Canadian Zinc Corporation (CZN).

2. Background

Part D, item 12 of Water Licence MV2001L2-0003 requires that CZN
submit a MCP to the Board for approval;

“The Licensee shall, sixty (60) days prior to the commencement of
pumping Minewater from the decline, submit to the Board for
approval a Minewater Contingency Plan. The plan shall include
contingencies for the freatment of Minewater in the event if does
not meet discharge criteria and there is a risk of the Minewater
exceeding the Polishing Pond freeboard limit.”

Chronology
May 12, 2004: Receipt of the MCP.

June 30, 2004: MCP distributed for review. Deadline for comments set at
August 20, 2004.

September 14, 2004: Letter sent to CZN requesting that CZN address a number
of poinis raised by reviewers. The deadline for CZN's response was set at
Qctober 22, 2004.
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September 27, 2004: Board staff requested that CZN hold off on revising the
MCP until further information is provided to the company by Board staff. This
information further defined what is required in the MCP.

October 7, 2004: Letter sent to CZN containing further information about the
requirements of the MCP. New deadline for CZN's response to reviewers
and revised MCP set at November 17, 2004.

November 22, 2004: Receipt of CZN's response to reviewer comments and
revised MCP.

January 4, 2005: Revised MCP distributed for review. Deadline for comments
set at February 18, 2005.

February 15, 2005: Extension for review period of the revised MCP granted.
New deadline for comments set at March 10, 2005.

June 16 and 22, 2005: Letters sent to CZN requesting that the company
respond to a number of questions raised by reviewers during the review of
the revised MCP. The deadline for this response set at July 8, 2005.

July 5, 2005: Receipt of CZN's response to reviewer's comments on the revised
MCP. Along with their response, CZN also submitted an updated MCP (July
2005 MCP).

June 22, 2005: July 2005 MCP distributed to reviewers.
August 24, 2005: Board meeting.

3. Discussion

Parks Canada raised concerns about the size of the Polishing Pond, the final
structure in the water treatment pathway at the Prairie Creek Mine. The Board
will have another opportunity fo review and approve the Polishing Pond prior to
its use. Part D, item 7 of the Licence requires that CZN submit to the Board for
approval a geotechnical assessment carried out by a Geotechnical Engineer of
the integrity and capacity of the Polishing Pond. However, if the Board chooses
o consider this concern during the review of the MCP, the following discussion
provides background information.

Parks Canada is of the opinion that the Polishing Pond should be large enough
to accommodate a flow rate of 1.0 m*min from the 870 m portal in order to
incorporate the worst case scenario into the MCP. Water flows from the 870 m
portal freely under gravity.

The flow rate of 1.0 m*min provided by Parks Canada comes from a report
released by Water Resources Division, INAC in 2002 titled, “Historical Water
Quality of the Prairie Creek Project Area”. The following is an excerpt from page
10 of that report (for reference this report in its entirety is attached to this Staff
Repori):
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CZN proposes to

Construct the

potishing Pond to
accommodate flows
of 0.360 m¥min.

Visual estimates of the flow of minewater [from the 870 m portal] were made by
inspectors when the site was active in the 1980's. A review of the files found no
further estimates of flow until the most recent documentation from Canadian
Zinc. These estimates were all made using best professional judgement: as
such, the utility of these estimates is limited. Actual flow measurements would be
more useful in determining the environmental impact of the minewater discharge.
The most recent dafa {CZN, 2001c) provided by the company are stated to be
preliminary results of daily flow monitoring from the 2001 summer season, but

the full extent of this work hasn’t been reviewed.

The madified list of flow rates from the 8§70 m portal from greatest to least (blue
estimates were done visually by the Inspector and the red estimates are actual
measured rates from CZN):

Date Estimated Volume Source

| August 23, 1983 1.000 m°/min Inspector
June 27, 1982 0.500 m’/min inspector
May 25, 1884 3 0.300 m*/min Inspector
February 2, 1982 0.273 m°/min Inspector
May 12, 1882 0.267 m'/min Inspector
April 1981 0.228 m*/min W. Bryant (EPS)
August 27, 1982 0.100 m*/min Inspector
September 28, 1983 0.100 m>/min Inspector
CZM 2001c 0,080 nyimin CEn
May 20, 1981 0.088 m*/min Inspector
Site visit, 2001 0080 mfmin CZH
April 30, 1981 0.045 m*/min Inspector

As indicated above with the grey arrow, CZN plans to construct the Polishing
Pond to accommodate larger flows, although not the largest flow. Parks Canada
disagrees with this and prefers that CZN construct the Polishing Pond to
accommodate the largest flow. However, it must be noted that the DIAND report
itself acknowledges that the “utility of these estimates is limited”. The flow rate
selected by CZN is well above the actual measured estimates shown in red,

which are more reliable.

Parks Canada also raised concerns about the proposed freeboard of 0.5 m for
the Polishing Pond. Freeboard has to be maintained to the satisfaction of the
Inspector rather than to a specified limit under the Licence (part D, item 14).
Board staff has discussed the design of the Polishing Pond with the Inspector
and the Inspector's preliminary thoughts are that although 1 m freeboard is

preferable, there is limited room at the site for a larger Pond. Increasing the size
of the Polishing Pond may decrease the distance between it and Prairie Creek,
which has associated environmental risk as well.

Comments
During a telephone conversation with Board Staff, Kathleen Racher of Water

Resources Division, INAC indicated that the MCP is thorough, sound and
feasible.
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Review Comments and Company Responses

Please see the attached Comment Summary Table for review comments and
CZN's responses to the comments.

Board staff recommends that the following four commitments made by CZN in
their responses to review comments be made conditions of the approval of the
MCP:

a)

b)

c)

d)

CZN shall not use chlorine in the treatment of effluents containing
ammaonia.

CZN shall fake samples for external laboraiory analysis o verify the
accuracy of ammonia strips. The resulfs of these tesis should be submitted
to the Board.

CZN shall take samples for external laboratory analysis to verify the
accuracy of colorimetry for zinc concentration prediction and the standards
used for this methodology. The results of these tests should be submitted
to the Board.

CZN shall inspect the Catchment Pond dykes annually for stability and
condition. Board staff recommends that the inspections be done daily if the
Catchment Pond is filled fo capacity.

Security

Not applicable.

Conclusion

All review comments have been satisfactorily addressed.

Recommendations

| recommend that the requirements of part D, item 12 be considered satisfied
and that the July 2005 MCP be approved. This approval should be conditional
upon CZN fulfilling their commitments outlined in points (a) to (d) under the
Review Comments and Company Responses section of this Staff Report.

Aftachments

o o & o

Comment Summary Table

Map of the Prairie Creek Mine site

July 2005 MCP

Report titled, “Water Quality of the Prairie Creek Project Area” (INAC 2002)

Respectfully submitted,

Shamy

Sarah Baines
Regulatory Officer
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July 5, 2005 Fax 867-873-6610

Ms. Sarah Baines

Regulatory Officer

Mackenzie Valley Land and Water Board
7" Floor-4910 50™ Avenue,

Yellowknife, NT

X1A 2P6

Dear Ms. Baines:

RE: Minewater Contingency Plan, MV20011.2-0003

We are in receipt of your letters dated June 15 and June 22, 2005 regarding Canadian Zinc’s (CZN)
November 2004 Minewater Contingency Plan for the Pilot Plant and Underground Decline Exploration
and Development Projects at the Prairie Creek Mine, This letter provides the further information
requested in your letters. Our responses are provided according to the numbered items in your June 15
and June 22, 2005 letters, in that order.

1. Provide more detail about the ability of the gate weir to prevent discharge (i.e. describe what it
looks like and how it operates). For Example, if the Polishing Pond is at capacity or there is a
sudden increase in minewater flow, will closing the gate weir prevent or just slow water flow Jrom
the Catchment Pond.

The gate weir consists of a shutter that slides vertically in two metal guide rails which are positioned over
the end of a horizontal decant pipe. The shutter can be positioned to prevent discharge almost completely
(there is minor leakage around the sides of the shutter within the metal guides), or to allow discharge
subject to a selected pond water level.

2. In section 2.2.2 of the MCP, chemical treatment in the Polishing Pond may occur if Hecessary.
Include this in Section 4.0 (Contingency Plan — Water Quality) to clarify when chemical treatment
in the Polishing Pond would occur relative to other contingencies.

Despite CZN’s best monitoring efforts, it is possible that minewater with elevated metal concentrations
may discharge from the treatment sump to the Polishing Pond. If this occurs, CZN will have four options:

s pump treatment sump discharge to an up-gradient sump, thus stopping inflow to and outflow
from the Polishing Pond,

* pump Polishing Pond outflow to mine sumps;

* pump either treatment sump or Polishing Pond outflow to the Mill; and,

» add soda ash to the Polishing Pond to raise pH.
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Some of these options could be used in combination. If there was a problem with dosing in the treatment
sump such that pH was not kept elevated, there may be a marginal increase in metals concentrations in the
Polishing Pond. Soda ash addition to the pond would rectify this, perhaps in combination with
recirculation of treatment sump outflow to allow greater residence time in the pond. This contingency will
be added to Section 4.0 in the MCP.

3. Provide contingency plans for dealing with hydrocarbon concentrations that exceed license limits
in the Polishing Pond.

If petroleum hydrocarbons are present in the Polishing Pond, they will most likely be in the form of
floating fuel, perhaps from a diesel spill or leak. In this event, CZN maintains adsorbant booms and other
spill response equipment at several locations around the site, and would deploy these to collect the fuel. In
the unlikely event that the water in the pond itself has dissolved petroleum hydrocarbon concentrations
exceeding license limits, CZN will use a portable activated carbon vessel to remove the hydrocarbons
from pond discharge prior to the Catchment Pond.

4, In Section 3.1 (Contingency Plan: Excess Water — Normal Operating Conditions), clarify how
pumps and the water management facilities would be upgraded in the event that water volumes are
continuously greater than expected (e.g. would the capacity of the sumps/Polishing Pond be
increased by building berms around the structures? Would those berms then be fined?).

In the event that minewater flows are continuously greater than expected, CZN will install larger or
multiple pumps, and if necessary, expand the capacity of storage sumps and polishing. If additional sump
capacity is needed, it will be relatively easy to enlarge existing sumps or create new ones underground by
drilling and blasting. The existing treatment sump is quite large, and is unlikely to need enlargement.
Higher flows will mean a greater soda ash demand to increase pH, which will be supplied by the ph-
controlled, metered dosing system. If additional polishing capacity is required, CZN will build a
secondary polishing pond before the Catchment Pond.

5. In Section 3.2 (Contingency Plan: Excess Water — Abnormal Operating Conditions), clarify
whether or not the tanks inside the Mill (concentrate and reagent stock tanks) are currently clean.
Is there the potential for contamination firom tank residues that will then require Sfurther treatment
to remove?

The tanks are clean, they have never been used. There is no potential for contamination of minewater
from tank residues.

6.  Section 3.2 (Contingency Plan: Excess Water — Abnormal Operating Conditions), indicates that
approximately half of the capacity of one of the thickeners (which has a 270 w capacity) will be
half full with tailings and process water. Assuming a 50/50 split between tailings and process
water, this means that approximately 68 m3 of tailings are expected in the thickener. How does this
compare to the expected volume of tailings to be produced during the entire 6 month run of the
pilot plant operation?

CZN’s plan was to mine 1,000-2,000 tonnes of vein material for processing in the Pilot Plant. If 2,000
tonnes are processed, approximately 800-900 tonnes of tailings would be generated. The specific gravity
of the tails will be in the range 1.6-1.8 tonnes/m’. Assuming 850 tonnes at 1.7 tonnes/m’ equates to 500
m’ of tails. Therefore, CZN’s plan would result in the filling of at least one of the thickener tanks with
tailings, may be both, unless tailings are removed during the operating period to a final disposal location

Canadian Zinc Corporation Page 2 of &
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based on an approved final tailings disposal plan. It would be feasible to store all of the tailings in the
thickener tanks for later remobilisation and disposal.

7. Section 3.2 of the MCP states that water could be directed to the Catchment Pond directly,
bypassing the Polishing Pond. Please note that this would put the company out of compliance with
Part D, Section 4 of the Water License if the water did not meet license criteria in Part D, item 5.

CZN is aware that direct discharge to the Catchment Pond bypassing the Polishing Pond raises the issue
of compliance. Firstly, this is very unmlikely to happen because minewater flows are not strongly
influenced by storm events. Also, a sudden in-rush of water underground, if it occurred, would occur
during decline development, in which case the in-rush would have to first flood the decline and then spill
into the rest of the workings. Secondly, direct discharge to the Catchment Pond would only be allowed if
CZN is confident that license criteria can be met {the water would be sampled to confirm this). If CZN is
not confident that direct discharge to the Catchment Pond would meet license criteria but has no choice,
the gate weir on the Catchment Pond will be closed until confirmation is obtained that the quality of the
water is acceptable for discharge.

8. Provide alternative contingency measures for the treatment of ammonia as the one proposed in the
MCP is unacceptable. Ammonia and chlorine combine to form inorganic chloramines, which are
listed on the List of Toxic Substances in Schedule 1 of the Canadian Environmental Protection Act.

As stated in the November 2004 draft MCP, there is a potential for ANFO spillage as blast holes are
charged, and for misfires or incomplete detonation during blasting. CZN will seek to avoid elevated
ammonia concentrations in mine water by the following actions:

o Minimizing explosive use by reducing powder factors to the minimum required to achieve
effective blasting; and,

* [Ensuring proper handling and housckeecping with respect to explosive use underground (to
minimize and clean-up spills).

If a positive indication of ammonia presence in drainage from the blasting area is indicated by the use of
ammonia strips, the water will be pumped to the Mill for temporary storage. This will enable
volatilization of un-ionized ammonia (NHj3), and oxidation and biological nitrification of ammonia to less
toxic nitrate. Given the concern with respect to chlorine addition and the formation of chloramines,
chlorine will not be used. The water will be kept in the Mill until testing indicates the water can be
returned to the mine for metals treatment. When this is done, the pumping rate will be low so that the
water is blended with minewater judged to be free of ammonia as a further contingency.

9. Please note that treatment for metals removal will have to be controlled such that pH is not raised
above 9.5 in the final discharge.

CZN is aware that the discharge pll needs to be below 9.5. CZN intends to set the soda ash dosing to a
target pH of 9.5. CZN is confident that this will be sufficient to satisfactorily remove metals, and render
the final discharge from the Polishing Pond less than 9.5 due to alkalinity consumption along the flow
path.

10.  Please note that the use of ammonia detection strips should be validated for accuracy with
concurrent lab analyses for a range of ammonia concentrations.

Canadian Zinc Corporation Page 3of5
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The ammonia strips that will be used detect in the range 0.2-10 mg/L. CZN intends to use these for
ammonia detection, not for the precise estimation of ammonia content. Any detection will trigger the
contingency approach for managing ammonia in minewater. Similarly, after storage in the Mill, the water
must pass the detection test before it will be returned underground. In addition, CZN will take samples for
external laboratory analysis to verify the accuracy of this approach.

11.  Please note that colorimetric zinc analysis should be checked through lab analyses of samples over
a range of zinc concentrations.

CZN will take samples for external laboratory analysis to verify the accuracy of the colorimetry for zinc
concentration prediction, and the accuracy of the standards used for this.

12, Clarify whether or not recirculating drill water will be routinely done as a water conservation
measure and not just as a contingency measure.

Water for drilling is usually obtained from the nearest sump to the working face. By design, drainage
from the face reports to the sump and then overflows to the adit. Therefore, drill water is recirculated
when drilling is in progress.

13, Stability of the Catchment Pond will have to be established, to ensure that raising the water levels
will not result in instability once banks and berms are saturated.

The Catchment Pond has substantial storage capacity. Even with the water level at the top of the
discharge pipe, there would still be a freeboard in excess of 0.5 m. CZN has operated the pond for many
years, and pond levels have never approached the crest or any elevation where instability might occur.
The dikes are also inspected annually for stability and condition, and no concerns have been noted with
respect to the Catchment Pond.

14.  Potential contaminants of concern should include suspended solids; these will be addressed by
settling and possibly flocculation.

One of the reasons the decision was taken to treat minewater underground was to preserve the Polishing
Pond for settling only, during normal operating conditions. This is expected to polish the water such that
suspended matter and total metals will be at a minimum in the discharge. As stated in the draft MCP,
flocculants will be used if the desired settling is not achieved because particles are too small.

15.  On page 14 at the top, it appears that the word ‘development’ should be ‘decrease’. Revise as
necessary.

Correct. Done.
1. Provide details on how often the Polishing Pond will be sampled.

This is specified in the Water License (under SNP) — weekly during operations and twice during the
summer after operations have ceased.

2. Provide details on the storage and handling techniques for explosives that will be used to help
minimize ammonia concentrations in water emanating from the underground works.

The preferred explosive for Decline development is ammonium nitrate — fuel oil (ANFO). Ammonium
nitrite can be acquired in dry, prill form in 20 kg bags. A small batching station would be established in
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the mine area where each bag of prill is emptied into a container, mixed with 1-1.2 L of fuel oil, and then
re-bagged. The bags of ANFO would then be taken underground to the blasting area. The bags would be
emptied into a larger container, the ANFO loader. The loader has a pneumatic pump which blows the
ANFO into the blast-holes via a flexible hose. Care is taken to avoid ‘blow-back’ and ANFO spillage.
Any spillage is collected. Any residual ANFQ in the loader after charging is re-bagged and hauled out to
the explosives magazine.

3. Provide details on how often the sumps located near points of blasting will be tested for ammonia
and for how long sampling will continue following the cessation of blasting.

The sump nearest the blasting face will be tested for ammonia as soon as it is safe to enter the area after
blasting. Depending on how far the sump is from the face and the velocity of flow, sampling will be
repeated in order to test the early arrival of drainage immediately after the blast. Thereafter, sampling will
occur approximately every 30 minutes and continue until confidence is gained that the drainage does not
contain ammonia.

4. Provide the locations, sampling frequencies and the parameters to be monitored for at all sampling
locations. Board staff suggests that this information be summarized in a fable and on a map.

This information is also given in the Water License (under SNP). The sampling frequency and analytical
parameter information will be given in table format, and sampling locations shown on a figure, in the
revised MCP.

A revised version of the MCP incorporating the above responses is provided with this letter for your
review.

We look forward to your comments.
Yours truly,

CANADIAN ZINC CORPORATION

“David Harpley”

David P. Harpley
Environmental Coordinator

cc. Alan Taylor, Canadian Zinc Corporation

Canadian Zinc Corporation Page 5of b
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The water level in the Polishing Pond is to be monitored at least daily to ensure
maintenance of freeboard. If the Polishing Pond is approaching capacity, inflows are to
be reduced by the following sequential actions until the capacity of the Polishing Pond
has returned to normal:

- recirculating drill water

- curtailing flow from the 905 m portal sump

- curtailing process water discharge from the Pilot Plant; and,

- recirculating 870 m drainage to up-gradient sumps

- pumping excess water from the Polishing Pond to the Mill for storage.

In the very unlikely event that the above water storage sources are not available, as a
back-up, the gate weir on the Catchment Pond is to be raised to prevent discharge to
Harrison Creek, and excess water is to be temporarily stored in the Catchment Pond. The
water is to be managed appropriately later.
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The mine site is at an elevation of 850 m above sea level, and is situated in topography
characterized by low mountains and narrow valleys with an average relief of 300 m. Short
summers are typical of the area’s sub-arctic climate, where the mean annual temperature is -5°C.
Annual precipitation is approximately 40 cm, most of which falls as rain.

1.3 MINE WATER DRAINAGE HISTORY

Since its initial development in 1979, water has been flowing out of the existing adit at the 870 m
level. The drainage flows into the Catchment Pond, along with other drainage from the plant site,
prior to discharge into the receiving environment in the adjacent Harrison Creek (Figure 2).

Since CZN’s involvement with the property in 1991, the discharge from the Catchment Pond to
Harrison Creek has never exceeded the MMLER maximum grab sample limit for any element,
and only exceeded an expired Water License maximum grab sample limit on a single occasion,
that being for zinc (0.85 mg/L) on October 18, 1994,

Table 1 compares water quality data for the 870 m portal and the Catchment Pond to the effluent
quality requirements listed in the new Water License for discharge from the proposed Polishing
Pond. The data shown consists of water samples taken during the tenure of San
Andreas/Canadian Zinc i.e. 1991 onwards. The table shows that cadmium and zinc
concentrations in mine water have consistently been higher than the requirements in the new
License. However, comparison of Catchment Pond water quality to License requirements is more
relevant since the Polishing Pond will be the new receptor of mine water discharge. Zinc
concentrations in Catchment Pond water have consistently exceeded the maximum average
requirement in the new License (0.3 mg/L), but only exceeded the maximum grab requirement
once (0.6 mg/L). Cadmium concentrations have always been less than both License
requirements.
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From the new 905 m portal, the access will be driven uphill (+5% gradient) for the first few
meters to prevent surface water inflow. Thereafter, once competent rock has been reached in
from the surface disturbance, a decline will be driven down hill at a maximum gradient of 15%.
A sump will be constructed near the 905 m portal in the sidewall of the tunnel. This will be the
primary settling sump for the new development, and will be completely enclosed underground,
Sump design will include provision for capture of any floating hydrocarbons.

The mining plan for the new development provides for multiple sumps, each approximately 23
m® in capacity, to be constructed along its approximate 600 m length. Water from the face
(principally drilling and service water} will flow by gravity to the first and lowest sump. A mid-
level sump and top sump are also planned. The sumps will be approximately 200 m in linear
distance apart. The sumps will be blasted out of the bedrock in the floor of the decline with
ditching directing drainage into them. Water will be conveyed from one sump to the next. Based
on a flow rate of 0.006 m*/s, the retention time of the sumps will be approximately 1 hour.

The primary settlin§ sump will be approximately 3 m wide by 20 m long by 2 m deep for a
capacity of 120 m. Based on a 0.006 m’/s flow, the sump will have a retention time of
approximately 5.5 hours. This sump will be used primarily to settle out the coarse and midsize
fractions of the sediment load in the mine water. 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 for cleanout 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, sediment will be
pumped out by a sludge pump into a tank for transport to a location further into the underground
workings on the 930 m level. Sediment will be disposed of underground, or otherwise in an
approved manner.

2.1.3  Pilot Plant

The planned Pilot Plant will process ore at a rate of approximately 1.5 tonnes/hour over a single
period of approximately 6 months. Process water requirements for the Pilot Plant will be about 2
m’/tonne of ore. Therefore, the Pilot Plant will use about 3 m® of water per hour or 72 m*/day,
half of which will be fresh and half reclaim. As a result, the potential process water effluent
discharge will be 36 m*/day, or 0.0004 m*/sec, for the limited 6-month period. The effluent is
expected to meet the requirements of the License as it will have been subjected to lime treatment
in the later stages of the process.

CZN’s plan was to mine 1,000-2,000 tonnes of vein material for processing in the Pilot Plant. If
2,000 tonnes are processed, approximately 800-900 tonnes of tailings would be generated. The
specific gravity of the tails will be in the range 1.6-1.8 tonnes/m>. Assuming 850 tonnes at 1.7
tonnes/m’ equates to 500 m® of tails. Therefore, CZN’s plan would result in the filling of at least
one of the thickener tanks with tailings, may be both, unless tailings are removed during the
operating period to a final disposal location based on an approved final tailings disposal plan. It
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The Polishing Pond will be sized based on flow volumes reporting to it to allow sufficient
retention time to effect seftling. Typical criteria for such sizing suggest a pond with a retention
time of 20 hours is required. The preliminary design for the Polishing Pond is for a pond 55 m
long, and between 41 and 57 m wide (see Figure 4). The non-rectangular shape is to make best
use of the proposed pond site adjacent to the Mill. Internal baffles or berms will be employed to
prevent short-circuiting and maximize retention times and settling. Provision will also be
included for the use of settling aids, such as flocculants, if necessary to facilitate settling of
solids.

Water discharged from the new Polishing Pond (SNP Station No. 3-4), will be monitored in
accordance with the Water License (weekly during operations, twice in the summer after
operations cease) and must comply with the effluent quality requirements specified in Part D,
Section 5 prior to discharge to the existing Catchment Pond. The discharge from the Catchment
Pond (SNP Station No. 3-5) into Harrison Creek (SNP Station No. 3-6) and subsequently Prairic
Creck downstream of the confluence with Harrison Creek (SNP Station No. 3-11), will also be
monitored as per the Water License. The water level in the Polishing Pond will be monitored at
least daily to ensure maintenance of freeboard.

223 Potential Contaminants and Water Treatment

CZN recognizes that there are potentially two main types of contaminants that could exist in the
water inflowing to the Polishing Pond, metals and ammonia.

Zinc

As discussed above, the principal metal of concern is zinc. CZN is confident that, if the
concentration of zinc is controlled, the concentrations of other metals will be controlled,
including cadmium. CZN intends to manage and treat mine water (and Pilot Plant process water)
at the source before discharge to the Pond. When operations are in progress on-site, CZN plans
to treat underground water in the final 870 m level sump to remove zinc and other metals, CZN
will set-up an automatic dosing system for the addition of a treatment reagent. This will either be
lime or soda ash, both of which are already available on-site. The intent will be to raise the pH of
the mine water from the natural 7.7-8.2 range to a pH in excess of 9 to precipitate zinc. Based on
well established geochemical behaviour, CZN expects other metals in solution will co-
precipitate. A more detailed description of the treatment plan is given in Section 2.2.4 below.

Ammonia

Underground development will involve the use of ANFO (ammonium nitrate-fuel oil) as the
explosive of choice. Ammonium nitrite can be acquired in dry, prill form in 20 kg bags. A small
batching station would be established in the mine area where each bag of prill is emptied into a
container, mixed with 1-1.2 L of fuel oil, and then re-bagged. The bags of ANFO would then be
taken underground to the blasting area. The bags would be emptied into a larger container, the
ANFO loader. The loader has a pneumatic pump which blows the ANFO into the blast-holes via
a flexible hose. Care is taken to avoid ‘blow-back’ and ANFO spillage. Any spillage is collected.
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With this approach, CZN believes the influent to the Polishing Pond will meet the requirements
of the License specified for Pond outflow (SNP Station No. 3-4). This built-in redundancy and
back-up should ensure that Pond discharge always meets license requirements.

Hydrocarbons

Oil absorbent pads and/or booms will also be employed at cach of the sumps and the Polishing
Pond. An oil absorbent boom is currently in place across the discharge point of the Catchment
Pond. Hydrocarbons will be captured by absorbent booms across the outlet of the sumps and/or
weirs across the width of the sumps, forcing clean water to flow under the weir and floating
hydrocarbons to be retained on the surface behind the weir much in the same manner as standard
oil/water separators. Any oils so retained will be soaked up by absorbent pads. Pads and booms
will be inspected regularly and replaced as required. Qily pads and booms will be placed in
barrels and disposed of in an approved manner.

If petroleum hydrocarbons are present in the Polishing Pond, they will most likely be in the form
of floating fuel, perhaps from a diesel spill or leak. In the unlikely event that the water in the
pond itself has dissolved petroleum hydrocarbon concentrations exceeding license limits, CZN
will use a portable activated carbon vessel to remove the hydrocarbons from pond discharge
prior to the Catchment Pond.

2.2.4 Treatment Plan for Zinc

Approach

Temperature has a significant effect on the calculated pH for any particular concentration of
dissolved metal. Higher temperatures require less acid neutralization, and therefore lower pH’s to
achieve adequate metal stabilization as a precipitate. To achieve a level of 0.30 mg/l of zinc at
25°C, the pH must be raised above 8.5. At 5°C and a slightly more conservative concentration of
0.20 mg/l, the pH would necessarily be set at 9.12. Controlling the pH at 9.1 would achieve the
necessary zinc control. CZN is aware that the discharge pH needs to be below 9.5. CZN intends
to set the soda ash dosing so that a target pH of less than 9.5 is achieved. CZN is confident that
this will be sufficient to satisfactorily remove metals, and render the final discharge from the
Polishing Pond less than 9.5 due to alkalinity consumption along the flow path.

The mine water at Prairic Creek is naturally at the high end of the neutral range with a pH
typically between 7.7 and 8.2 as a result of the mine water making contact with the carbonate
host rock. There are several reagents that can be used to treat the mine drainage water to raise the
pH to the desired level of 9.1. Water treatment with calcium hydroxide (lime) is in general usage
all over North America for drinking water as well as mine drainage. Lime is particularly useful
where there is a significant neutralization requirement for acidic water and particularly where
suspended solids are a problem. The calcium in solution enhances the flocculation of fine
precipitates and improves the settling characteristics in a manner similar to alum. A minor
disadvantage occurs when the lime requirement is high and large quantities of sulphate are
present. A coating of calcium sulphate can contribute to scaling and increase the maintenance
requirements of the treatment system. The discharge at Prairie Creek does not have significant

13 of 41



IvJo 1

"ABD B JUSUIDINSEIW
owiz ouoc pue ‘Aep e sjuoWRMSEAW [{d Oom} Jer) SS9 9q I [l Swil} 0OU e Ing ‘3580109p
Anenpess i Sutsojiuow Jo Asusnbayy oy ‘pauueld se Sururoysad st yoeoxdde jusunean oy el
poutes s1 esuapyuod aouQ) “(Ajmoy Apdiewrxoxdde) pejonpuoo aq s SuLI0)IuoOW UOLBIU2IU0D
omz pue [d SAISUBIUI ‘WIa)SAS JUOWNPAN) ISjEAM PUNOIZISPUN Y} JO SUITOISSIULIOD Suumgy

‘SIUSTUSINSBOU
9JiS-U0 WOJ] SUONENUIOU0D duiz Jo ANTIqeiorpaid ayy daordurt 0) pado[aadp 9q [t OM} 3yl
USOMI2q UONB[ALI00  'S[ejow W]qold [[e JO [BAOWDI U} PUE ‘SPIEPUEIS OLLSWILING[Od PUR BIEp
a)Is Jo Koeinooe oy3 WU0d 01 (JOT Aq) S[eleW Jo SISA[eUE 9} J0J 911S-4J0 JUSS pue pajadfjood 3q
osye [[im sojduies 1ojeMm SANEIIDSAIAaY "SILIANOE JUDWATLUEW I1eM O syusunsalpe Ao mojje
[[tM pue ‘sAep [pI1oASS JO PEQISUI SINOY MOJ B ULIM I[qB[IBAR 9q []im SHNSIRY "PuCq Sumgstog
o woyy a8reyosip Jo oBuer o[qeidesde ue pue JUIAESI] Sy} JO SSIOINS 2 quaunearn Suumber
SWPanS Jojes ULIJUOS 0] PAsn 9q [[I4 Isjow oy, (Pomew 159y 103 g xIpuaddy aos) sprepuess
poredord jsureSe UONELLIJUOD UM “IOOW oY) JUISN UOHBIUSOUOD dUIZ 10 Palsa) Afrpeas
aq UBd SI1eM PJaL T/BW (" ¢-7"0 JO 9FULI 183} B SBYf PIsn aq 0} IBJOW L "(uondLosop 1919w 10
v xipuaddy 908) AJ[EILISWILINO[0D JUSTUOD QUIZ SUIULISSP 0} PISn Aq Ued Jelf Iopwojoydonsads
1or01a-en(n ajqeyiod e asn o) sweld NZO “oew Hd oy Jo osn 01 UOnIppE Ul ‘Apuanbasuo))
e ole sjuowsnnbar Ajenb 1ojem OSUDI| SINSUS PUE IdjeM SUIW JO JUIUREAL ajenbope
wajuos o] synsa Apsuiy opiaoxd jou |im siy ‘sjuswerinbar Funojuowl NS WM Kdwoo
T4 NZD [ “UOON[OS WOI] S[R)ot Jo [eA0wWal Jof dwns oy ul paulgjurew s| Hd areudoxdde
o) 2INSUD 0] 1 AST [{IM PUE ‘9)IS-U0 Iajow Hd e sey NZOD JUOUIeal 19jesm duitl oy Jo Koeoiyye
1) 2INSUS 0} S[APILDS PIILIF[IIIR UR 18 AJ[BINUI QUOP 2q |[Is OUIZ PIA[OSSIP 3] JO SuLoNUuoW

Surionuop

‘o8e1s voneIqIInba
10 Suigstjod oy sowooaq puog Surysiod o ‘dwins oY) je FULLNIOO JUSUNEAND A PIM
"puog SuysIod 2y 0} uo JUNUNUCO 210§aq ssed ISNIU 13jeM SUIW I} JO [j8 YOIym gaEnoIy) Jom
e Juprmq £q JUSIONJS SI0W dpew oq Ues Surxiw oy [, JueSear jusunsnipe Hd 30 28esop s590%2
proae o) paxnbar oq 4 Sumxpw JO JUNOWE )RISPOWE B JBY) [ons Sl dums oy} ySnonyy 1sjem
J0 AnoopeA oy, Juadear Surzienneu s10W SpmUSel JO JPIO UE K1oyewnrxordde annbal pinos
' o) umop 1d jwenjyur up ofuero v "Hd jusnpur oy ur sogueyo Aue 10 ‘UOJL SE Yons ‘sTejom
o]quzA[0IpAY JO uUONNIOSSIP oY) 0} onp AJpioe Aue 9JEPOWIIOIdE O} UOHEJYIpow 0] 102[qns
SI UOHIPPE SJLU0QIED WINIPOS SYJ "9JIS-UO [se Bpos JO SoUu0) (0T Kpmeunxordde aie a107 L
yse epos Jo Aep/3 09 uey ssof Jo uondwnsuod € sordiul sIy], "UORA[OS 3JEUOGIED WINIPOS /8
001 JO INOY,T 917 PIIEWNSa UB JO SUONIPPE Pawn Yiim “T'6 Jo jutod 105 € 03 Hd 1snlpe 0) pasn
aq ueo Xojjonuoo Hd yoeoxdde jeuoniodord v uonnqLSIp pue Suli juoear JoJ ue; [[BLUS
e pue Ajoedes Surxiw owos ‘uonysnipe armeredmo) oneUIONE YIIM JO[[ONUOD Hd ® sapnpoul
juowdmbs pasabax oy ‘1’8 Jo {O [eUnLOU € yim AQULLMD 095/ 9 Kporewrxodde st epod
o) WOL J91EA JO )l MO[] PIIBWINSS SYJ, WONN[OS 9JBUOGIEd WINIPOS pajelnjes e jo uohippe
paseq eLoId oty Aq [oxjuoo pue Jueunsnlpe [yd 109332 03 aus pawejaid oy st SIYL "W 00g JO
Anoedeo e sey dums oy, ‘Jepod w (g oy3 reau durns Arewrid oy) U 303103 im aSeuivIp SUIA

uS1sa(q 1N241) 04U

(Se BpOS) 8}EUOQIEY WNIPOS JO asn 3} AQ PIA3oL
aq ueo sty ] jusunsifpe [d [rews e Ajuo sannbar Apuelnd pue spIjos popuadsns o} snp AIprgny



CZN will comply with the SNP monitoring requirements as specified in the Water License
(under SNP). The sampling frequency and analytical parameter information is summarized in
Table 3. Sampling locations are shown in Figure 5.

Studge

Sludge from treatment will accumulate in the 870 m level final sump, and may need to be
periodically removed to ensure on-going treatment is not compromised. The sludge will be
removed using a sludge pump. The sludge will be pumped into a portable tank. After pumping,
the tank will be taken further underground to a temporary disposal location on the 930 m level
that is isolated from drainage. The disposal location is a blind drive with a downhill grade that
will provide containment. The sludge will remain geochemically stable in the alkaline
underground environment. However, even if leaching occurs, the leachate will report to the final
sump and will be subjected to treatment. The sludge could be re-handled later for final disposal.
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3.2 ABNORMAIL OPERATING CONDITIONS

The Prairie Creek site is not typically prone to intense rainstorms. However, a surface water flow
peak could arise from sudden warm weather during spring melt, coupled with heavy rainfall.
Because the mine workings are underground in rock of relatively low permeability, such an
event may have some influence on the volume of mine drainage, but is unlikely to cause a major
increase. The range of increases would likely be readily managed by the contingencies described
above.

The consequence of a heavy rainstorm might be the flooding of the Polishing Pond, which will
be exposed to the elements. In such an event, pond water can be pumped to tankage in the Mill
for temporary storage, or to sumps and the new development underground.

Table 2 provides details of the storage capacity available in tankage in the Mill. The tanks are
clean, they have never been used. There is no potential for contamination of minewater from tank
residues.

The thickener tanks may be in use for operation of the Pilot Plant. To be conservative, we can
assume that one of the thickeners is full with a mixture of tailings and process water. We can
also assume that one of the surge tanks is in use for the temporary storage of mine water
contaminated with ammonia {(a 35 m’ capacity which equates to approximately 1.5 hours of
normal development water flow at 6 L/sec). If emergency storage of mine water is required,
water can be pumped to the fresh water tank first. The metals in the mine water will not
negatively impact the Pilot Plant. The available storage of 135 m?® is equivalent to 3 hours of
combined normal mine drainage at 12 L/sec. If additional storage is required, the other thickener
and/or surge tank can be used next. Thereafter, concentrate stock, conditioner and reagent stock
tanks are available for a combined capacity of 148 m>. The stored water will be pumped back
underground later for treatment.

In the unlikely event of Polishing Pond discharge to the Catchment Pond before acceptable water
quality has been verified, it should be recognized that a sudden peak in inflow to the Polishing
Pond will consist of relatively uncontaminated runoff which will tend to ‘dilute’ the pond water.
The Catchment Pond will itself also be receiving higher runoff flows, thus providing further
dilution, The Catchment Pond has a capacity of 5,000 nt’, is bounded by large berms, and is
equipped with a gate weir to provide controlled discharge to Harrison Creek. The gate weir
consists of a shutter that slides vertically in two metal guide rails which are positioned over the
end of a horizontal decant pipe. The shutter can be positioned to prevent discharge almost
completely (there is minor leakage around the sides of the shutter within the metal guides), or to
allow discharge subject to a selected pond water level. Therefore, the pond is available as a
temporary storage location for excess water until other water management options are available.

In abnormal circumstances where very high flows are experienced underground, say from a
sudden and unexpected in-rush of groundwater from storage, as such flows will almost certainly
be correlated with acceptable water quality, this water could be directed to the Catchment Pond
directly, omitting the Polishing Pond. CZN is aware that direct discharge to the Catchment Pond
bypassing the Polishing Pond raises the issue of compliance. Firstly, this is very unlikely to
happen because minewater flows are not strongly influenced by storm events. Also, a sudden in-
rush of water underground, if it occurred, would occur during decline development, in which
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4.0 CONTINGENCY PLAN - WATER QUALITY

The mine water management plan described above has a number of built-in contingencies and
back-ups to ensure that the discharge from the Polishing Pond always meets License
requirements. These contingencies can be described as follows:

* The first contingency is treating the mine water in a sump underground, leaving the
Polishing Pond for settling and chemical stabilization (polishing);

e The next contingency is monitoring. Mine water is monitored as it flows into the
treatment sump, and treated mine water (and Pilot Plant process water (is monitored prior
to discharge to the Polishing Pond. Monitoring will consist of pH measurements and zinc
concentration estimation using colourimetry. If the target pH level is not met with
treatment, or zinc concentrations remain elevated, mine water will be recirculated to up-
gradient sumps, and process water will not be pumped from the Mill, respectively;

* The contingency and back-up for fajlure of the step above is the Polishing Pond itself.
Even if the treated water inflowing to the Pond still has an elevated zinc concentration,
there will be some reaction, attenuation and dilution in the Pond before discharge;

¢ If for some reason there is an unexplained metals spike in Polishing Pond discharge, the
water can be pumped back to either the up-stream end of the Pond, an intermediate or
final sump underground, or in the absence of available storage, the Mill. Inflows to the
Pond could also be curtailed, thus enabling discharge to cease. This would be achieved by
recirculating mine water underground, and if the Pilot Plant is operating, retaining
process water in the Mill. If this is not possible, the Plant can be stopped. As a last resort
and back-up in an emergency, the water can be allowed to flow into the Catchment Pond
and temporarily contained there for later recovery. The water is still prevented from
discharging to Harrison Creek; and,

e If ammonia is liberated into solution underground despite the best efforts of site staff, it
will first be detected by monitoring in the nearest sump to the blasting immediately after
liberation, and the affected water will be collected in the same sump and/or an
intermediate sump and pumped to the Mill for temporary storage in one of the tanks.
There, the water will be stored and/or treated until the ammonia has been removed. If the
ammonia-contaminated water escapes immediate detection and collection, it can still be
caught down-stream in the subsequent sump before discharge to the Polishing Pond.

Despite CZN’s best monitoring efforts, it is possible that minewater with elevated metal
concentrations may discharge from the treatment sump to the Polishing Pond. If this occurs,
CZN will have four options:

¢ pump treatment sump discharge to an up-gradient sump, thus stopping inflow to and
outflow from the Polishing Pond,;

* pump Polishing Pond outflow to mine sumps;

¢ pump either treatment sump or Polishing Pond outflow to the Mill; and,

* add soda ash to the Polishing Pond to raise pH.
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3.0 SUMMARY

Implementation of this Mine Water Contingency Plan during site operations will ensure that
there is minimal risk of contaminating receiving waters for the following main reasons:

e CZN has committed to monitoring pH, zinc and ammonia levels on-site, and taking
appropriate management actions;

¢ CZN has committed to operating a treatment plant underground for the removal of metals
(primarily zinc) from mine water, and will be prepared to treat the water to remove
ammonia, if necessary;

* A new Polishing Pond will be built and the outflow must comply with Water License
requirements;

» The Polishing Pond will discharge into the Catchment Pond which will still provide
temporary storage for all site drainage, and further attenuation of any contaminants
before discharge to Harrison Creek;

e [Excess water can be managed internally by recirculating drill water, recycling drainage to
the sumps underground, stopping the pumps in the new development, using the
considerable available storage in the tankage in the Mill, and in a dire situation, the new
decline itself could be used for substantial emergency storage; and,

¢ CZN will ensure discharge from the Polishing Pond meets Water License requirements
by monitoring inflows and outflows, and recirculating water to the upstream end of the
Pond, the treatment sump, other sumps or if necessary, the Mill, if it appears Pond
outflow will not comply.
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TABLE 1: PRAIRIE CREEK MINE AND POND WATER QUALITY

Description pH EC TSS | Arsenic | Cadmium | Chromium | Copper | Mercury | Nickel | Lead | Zine Ammonia
(as N)
(Units) (uS/em) | mg/L | mg/L mg/L mg/L mg/L mg/L mg/l, | mg/L | mg/L mg/L

Water License Max
Grab 6-9.5 30 1 0.01 0.3 0.2 0.04 0.4 0.3 0.6 10
Water License Max
Average 6-9.5 15 0.5 0.005 (.15 0.1 0.02 0.2 0.15 0.3 5
SNP 3-7, 870 portal
drainage

06/30/92 7.5 950 <3| 0.0008 0.010 0.098 0.017 § 0.027

09/15/93 7.7 936 <3} <0.0003 0.0001 0.047 0.017 § 0.0253

(7/31/94 <(.2 <0.015 0.012 <0.2 | <0.05

07/31/94 <0.2 <0.015 <0.01 <0.2| <0.05

06/23/94 8.0 943 0.0034 0.021 0.02| 0.014

07/31/94 7.7 1100 5 0.003 ¢ 0.00025 0.062 | 0.00004 0.02 | 0.040

10/18/94 8.0 963 0.002 | . 0.0031 0.033 0.01| 0.020

06/15/95 7.7 1010 0.0011 Mﬁ 0 <0.0002 | 0.0230 0.0169 | 0.0213 |

08/03/95 7.8 1030 <3 0.0028 WW%W _, 0.0846 0.0173 | 0.0397 |

09/28/95 7.9 1020 0.0021 | . O 0.0032 | 0.0489 0.0162 | 0.0272

08/18/99 7.9 1110 12| 0.0013 <0.003 | 0.0345 | <0.00001 | 0.0147 | 0.0254

08/30/01 8.2 1090 <3| 0.0006 <0.001 | 0.0133 | <0.00005 | 0.0100 | 0.0140 <0.005

06/28/02 8.1 1070 <3| 0.0004 <0.001 | 0.0121 | <0.00005 | 0.0120 | 0.0107 0.027
SNP 3-5, Catchment
pond discharge

07/13/93 8.74 352 <3 ] <0.0003 0.0006 0.001 0.127 0.001 | 0.0036

09/15/93 7.86 739 <3 | <0.0003 0.0006 0.001 0.002 0.004 | 0.0112

06/23/94 7.93 707 0.0006 0.0012 0.005 | 0.0088

07/31/94 0.003 0.0005 0.00025 } 0.0025 | 0.00004 | 0.003 | 0.013

10/18/94 7.85 854 <0.0003 0.0001 0.0041 | 0.0007 0.006 1 0.006 }

06/15/95 7.92 788 0.0005 0.0007 0.006 | 0.0001 0.0046 | 0.0102

08/03/95 8.05 672 <3 | 0.0008 0.0009 0.0019 | 0.0023 0.0038 | 0.0115

09/28/95 7.92 738 0.0004 0.0007 0.0027 | 0.0016 0.0044 | 0.0079

08/30/01 8.30 736 4 ( 0.0008 0.00171 <0.0005 | 0.0073 | 0.00018 | 0.004 | 0.018

06/28/02 8.22 663 <3t 0.0006 0.00072 <0.0005 | 0.0020 | <0.00005 | 0.002 { 0.008 <0.005

EC = Electrical Conductivity

TSS = Total Suspended Solids

Exceedences indicated thus
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TABLE 2

AVAILABLE STORAGE CAPACITY OF PRAIRIE CREEK MILL TANKAGE

No Tank Deseription Tank Dimensions Tank Dimensions Tank Storage
D x H (f) D x H (m) Capacity (m°)

1 Thickener No. 1 35x 10 0.7 x 3.1 270
2 Thickener No.2 353x 10 10.7 x 3.1 270
3 Surge Tank No. | 12Zx 115 37x35 35
4 Surge Tank No. 2 12x 115 37x35 35
5 Concentrate Stock Tank 10x 18 31x55 40
6 Conditioner No. 1 8x9 24x27 12
7 Conditioner No. 2 Tx7 2.1x2.1 7.5
8 Conditioner No, 3 6x6 1.8x 1.8 5.0
9 Conditioner No. 4 4x4 12x12 I.5
10 Reagent Stock Tank No. 1 8x8 24x24 I
I1 Reagent Stock Tank No. 2 8x8 24x24 11
12 Reagent Stock Tank No. 3 6x6 1.8x 1.8 5.0
13 Reagent Stock Tank No. 4 6x6 1.8x 1.8 5.0
14 Reagent Stock Tank No. 5 6x6 18x 1.8 5.0
15 Reagent Stock Tank No. 6 6x6 1.8x1.8 5.0
16 Reagent Stock Tank No. 7 6x6 18x1.8 5.0
17 Reagent Mix Tank No. 1 4x4 1.2x1.2 1.5
18 Reagent Mix Tank No. 2 4x4 1.2x1.2 1.5
19 Reagent Mix Tank No. 3 4%x4 12x12 1.3
20 Reagent Mix Tank No. 4 4x4 2x1.2 L5
21 Reagent Mix Tank No. 5 4x4 I.2x 12 1.5
22 Reagent Mix Tank No. 6 4x4 1.2x1.2 L5
Total 732
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SIMPLE AS EVER

We have added new features to the Pockel Colarimeter (I,

but it still has the same great advaniages as the ceginal.

Hach Colorimeters put the accuracy and reliability of a lab instrument
in the palm of your hand.

WATERPROOF, LIGHT WEIGHT
AND ECONOMICAL

The Pocket Cofarimelers can readly be carried in your pocked! Weighing
only .23 kg (8.1 0z.), the Pockel Colorimeter 1! is a low-cost instrument
that anvone can use. It even floats!

ACCURATE, REPRGDUCIBLE
MEASUREMENTS

Yherever you are, the Pockel Golorimeler™ Il offers accuracy and
reproducibility comparable fo expemsive [ab instrumenls, bul is designed
for 4 Tong working [ife in harsh conditions. A long-lasting LED is used
as the light source,

PRE-PROGRAMMED

The instruments are factory programmed for one of more than 35
parameters; many are based on EPA-approved methods. No manual
calibration is ever required. Simply zero the instrument with a biank,
insert the reacted sample, and read the resell. It"s 50 easy,

BETTER QPTICS

The improved guality of the oplical system allows for expanded ranges

for ammonia, chlosine, cheomium, copper, iron, and melybdenum, reducing
Ihe need for difutions.

AMALYTE oLD RAMGE NEW RANGE
AMMONIA 0-050 mglL. 0.01-0.80 mgl.
avvomA, FREE NEWY 0.02-05 mgfl.
CHLORINE 0-5.90 mglL 0.1-10.0 mgfk
CHROMILN 6-0.50 mgiL 0.01-0G.70 mg/i.

COPPER -4 00 mgiL 0.04-5.00 mg/l

IRON, 7272 0-1 20 gl 0.01-1 70 maill.

IRON, FERROVER 0-8.00 mglL. 0.02-5.00 mol,
MOLYBDERUM 0-250/-10 0 mgit. £.02-3.00/0.1-12.0 mfL

The ability to accept user calibrations is a first! It aflows you to
create your own calibration curve or perform a standasd adjusl.

The tmproved aptics also expand the abserbance range of the
instrustent to 0-2.5 Abs.

We also manufacture wavelengih-specific instruments so you can enter
your own inethods and calibraticns using bvo to ten standards, Hach makes
Specy™ Standards to verify performance of nine different parameters.
Chieck aut our websile for more info on the single wavelength colorimeters,
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APPENDIX B

COLOURIMETRIC ZINC TEST METHOD
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5. Pour 10 mL ofthe
solution into a sample
cell (this is the blank).

6. Use a plastic dropper
toadd 0.5 mL of
cyclohexanone to the
remaining solution in the
graduated cylinder.

8. Touchthetimer icon.
Touch OK.

A three-minute reaction
period will begin. PDuring

this reaction period,
complete step 5.

7. Touchthe timeticon
Touch OK.

A 30-second reaction
period will begin. During
the reaction period,
stopper the cylinder and
shake vigorously fthe
prepared sample).

Note: The sample will be
reddish-orange, brown, or blue,

depending on the zinc
concentration.

10. When the timer
beeps, wipe the blank
round sample cell (thisis and place {t inta the cell

9. Pourthe solution
[rom the cylinder into a

the prepared sample). holder.

11, Touch Zero.
The display will show:

12. Wipe the prepared
sample and place it into
the cell holder.

Results will appear in
mg/LZn.

mgil Zn

Zine
Page 2ol 6
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Zinc

Digestion

7. After completing the sequence, touch Graph to view the best-fit ling through
the standard additions data points, accounting for matrix interferences. Touch
View: Fit, then select Ideat Line and touch OK to view the relationship between
the sample spikes and the “Ideal Line™ of 100% recovery.

See Section 3.2.2 Standard Additions on page 46 for more information.
Stanctard Sofution Method
Prepare a 1.00-mg/L zinc standard solution as follows:

1. Using Class A glassware, pipet 10.00 mL of Zinc Standard Solution,
100-mg/L, Into a 1000-mL volumetric flask. Dilute to the mark with
deionized water. Prepare this solution dally. Perform the Zincon procedure
as described ahove.

2. To adjust the calibration curve using the reading obtained with the

LO0-mg/L. Zinc standard solution, touch Optiens on the current program
mer, Touch Standard Adjust.

See Section 3.2.4 Adjusting the Standard Curve on page 49 for more information.

Digestion is required if total zinc is being determined. The following is not the
USEPA digestion (see Section 4.1 USEPA-Approved Digestions for mora
informationy.

a. Ifnitric acid has not been added to the sample previously, add 5 mL of
Concentrated Nitric Acid (Cat. No. 152-49) to one liter of sample {use a
glass serological pipet and pipet filler}. If the sample was acidified at
collection, add 3 mL of nitric acid to one liter of saniple.

b. Transfer 100 mb of acidified sample to a 250-mL Erlenmeyer flask,

Add 5 mL of 1:1 Hydrochloric Acid {Cat. No. 884-19).
. Heat sample on a Hot Plate (Cat. No. 12067.01, -02) for 15 minutes at
95 *C (203 °F). Make sure the sample does not boil.

e. Filter cooled sample through a membrane filter and adjust the volume to
160 mL with Deionized Water (Cat. No. 272-56).

f. Adjust the pH to 4-5 with 5.0 N Sodium Hydroxide (Cat. No. 2450-26)
before analysis (see Sample Collection, Preservation and Storage for
instructions).

e

Method Performance

Precision
Standard 1.00 mg/L Zn

0.85-1.05 mg/L Zn

See Section 3.4.3 Precision on page 53 for more Information, or tf the standard
concentration did not fall within the specified range.

Sensitivity

Enfire Range ; 0.010 § .04 mgA. Zn

See Section 3.4.5 Sensitivity on page 54 {or more information.

Zinc
Page 4 of 6
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FOR TECHNICAL ASSISTANCE, PRICE IRFORMATION AND ORDERING: HACH COMPANY

@ Inthe USA.~ Call tollfroe 800-227-4224 WORLD HEADQUARTERS
Gutside the U.S.A, - Contact tha HACH office or distibutor saeving you. “telephona: (970 669-3050
On e Worldwide Web - hach.com;, E-mait p@hach.com FAX: (970) 665-2932
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