@ Nor

Parent Company of Canadian Zinc

September 22, 2019

Chris Hotson

Regulatory Manager

Mackenzie Valley Land and Water Board
7" Floor, 4922 48th St.

PO Box 2130

Yellowknife, NT

X1A 2P6

Dear Mr. Hotson:

Re: Water Treatment Non-Compliance, Prairie Creek Mine, MV20011.2-0003, now
MV20191.2-0006

Summary
(a) Non-compliance

This letter details instances of non-compliance with effluent quality criteria (EQC) associated
with the treatment and discharge of mine water at the Prairie Creek Mine (see Figure 1 for
location).

Canadian Zinc Corporation (CZN) is managing the site while conducting exploration, with
expectations of proceeding to commercial production. CZN’s existing commitments and
liabilities associated with the site are defined by Surface Lease 95F/10-5-5 and the abandonment
and restoration requirements attached to it.

(b) Background and old workings

CZN has been treating mine water seasonally since 2006, when the Company initiated
development of a 700 m long underground exploration decline (“the Decline) tunnel from the
end of a pre-existing 1 km long underground adit. CZN has been managing water from the
Decline, as well as treating mine water emanating from the pre-existing workings by gravity.
Before Decline development, mine water discharged to the environment without treatment.
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(c) Details

In July of this year, data for two compliance samples for Surveillance Network Protocol (SNP)
Station 3-4, Polishing Pond discharge, were not available. The first sample was taken on the
15th, but was discarded by accident. The second, to have been taken on the 22nd, was
overlooked. The lack of samples, discovered by management at month end, was due to the
misunderstandings of a new employee, despite prior training. The Company has reaffirmed with
Site staff that samples must be collected weekly. In addition, an item has been added to the
Monday Site meeting agenda to provide additional oversight.

During July and August this year, there have been a number of exceedances of the Effluent
quality Criteria (EQC) for total zinc at SNP Station 3-4. The EQC for total zinc is 0.8 mg/L for
single samples, and 0.4 mg/L as an average of 4 consecutive samples. Table 1 below shows the
dates of samples, the total zinc concentrations and the averages.

Table 1: 2019 Total Zinc Results (mg/L)

Sample Date | Result | Average*
Jun 17 0.254 -
Jun 27 0.592 -
Jul 15 - missing -
Jul 22 - missing -

Aug 3 2.07 -

Aug 6 0.344 0.815
Aug 16 0.454 0.865
Aug 21 1.16 1.01
Aug 29 1.96 0.980

* Based on 4 consecutive samples

Table 1 shows that, although we were within the EQC for single samples in June, after that time
we have not met EQC.

In July and August, treatment of mine water was interrupted during July 3-7 by a lack of supply
of the main treatment chemical, and there were several instances of treatment plant malfunction.
The result was effluent discharge exceeding EQC for total zinc. The responses made to these
issues are discussed below.

(d) Mitigation

A treatment plant audit has been completed by a professional, and recommended adjustments to
the treatment plant have been and are being implemented.

Despite the discharge of effluent exceeding EQC, the evidence we present below demonstrates
that the potential for effects on Prairie Creek are low, and that if the discharges had been made
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according to the load-based scheme detailed in Water Licence MV2008L.2-0002, the discharges
would have complied with the EQC in that Licence.

Background on the Origin of Water Treatment

Starting in 1966, Cadillac Explorations Ltd. (Cadillac) explored twelve mineralized locations.
Between 1970 and 1980, extensive underground development of Zone 3 took place (5 km in
total). In May 1982, with mine infrastructure 90-95% complete, the silver price declined and
Cadillac was placed into receivership. The Mine was been held on care and maintenance status
since.

In 1991, CZN (at that time named San Andreas Resources) acquired an interest in the property
and signed Surface Lease 95F/10-5-5 to allow further exploration, but without assuming
significant site restoration liability.

After a number of surface exploration drilling campaigns, a Decline was developed from June
2006 to October 2007 to allow exploration drilling from underground. The original plan was to
develop the Decline from a new portal at the 905 m elevation. However, the Decline was
ultimately developed from the end of the existing 880 m level adit, with access via the 870 m
portal. An exploration-scale water treatment system was built to handle Decline water and
drainage from the pre-existing workings, and treatment commenced in 2006 with treated water
polished in a new Polishing Pond (see Figure 2).

Exploration drilling from the Decline occurred from November 2006 to December 2007, after
which the Decline was allowed to flood. At the end of 2014, the Decline was dewatered to allow
hydrogeological studies and continued exploration drilling. Dewatering commenced on
December 19, 2014, and drilling occurred over the period February 11 - July 2, 2015. Thereafter,
the Decline was allowed to flood again.

Mine Water Management System

The 870 m portal allows the gravity drainage of mine water from the lowest elevations and oldest
parts of the underground workings (including water from the Decline), and includes drifts with
exposures of vein mineralization. Since 2007, the volume of this discharge during summer
months has averaged approximately 15 L/sec. The flooded Decline makes in the order of 0.5-3
L/sec.

Total zinc concentrations in water from the old workings are usually in the range 8-16 mg/L.
Concentration peaks are coincident with significant summer rainfall events. Most of the total
zinc is in the dissolved form. Concentrations of total zinc in Decline water vary in the range 0.1-
0.2 mg/L. Dissolved zinc concentrations are between half an order to an order less.

CZN treats mine water from the old workings and Decline water at a culvert at the 870 portal,
into which the water flows. Secondary treatment is integrated with two reaction tanks and a
connected delivery line to the Polishing Pond (see Figures 3 and 4).
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Figure 4: Treated water delivered to reaction tanks and the Polishing Pond by pipeline
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Sodium sulphide is the primary treatment chemical which converts dissolved zinc to a solid
form. The sulphide is added from a dosing tank adjacent to the 870 portal where the sulphide is
mixed. The sulphide solution is delivered by pipe to the culvert. The sulphide dose is mainly
determined by the mine water flow rate, which is monitored at the outflow of the Polishing Pond.
However, zinc concentrations in pond outflow are also monitored onsite using a Colourimeter,
and the data are also used to adjust reagent doses.

The culvert delivers dosed mine water into a reaction tank (Figure 4). As the water leaves the
first tank, the flow is dosed with iron in the form of ferric sulphate which acts as a coagulant.
The coagulant promotes the agglomeration of fine particles created from sulphide treatment. The
iron also ensures any excess sulphide is consumed, and promotes settling.

The dosed flow then enters a second reaction tank. The flow from the second tank is dosed with
flocculants, and is then delivered to the first cell in the Polishing Pond. The recommended doses
are 12 mg/L sulphide (as 48 mg/L sodium sulphide), 3.9 mg/L iron (as 19.5 mg/L ferric
sulphate), followed by Vanfloc FS 15 and Vanfloc FC MT Plus as flocculants in doses of 5 and 2
mg/L, respectively.

Treatment of mine water using lime has been shown in laboratory studies to be effective, and
lime treatment typically does not have issues with the settling of particulates, however the
amount of lime required and weight makes it impractical to use currently since site access is only
by air.

Discharge from the Polishing Pond merges with a site ditch (Camp Ditch) carrying site drainage.
The ditch continues to the Catchment Pond (Figure 2). The Catchment Pond is also the terminus
of another ditch adjacent to the Mill (Mill Ditch), and also receives runoff and seepage from the
existing Coarse Ore Stockpile (from the Cadillac era). The Catchment Pond discharges to a
channelized section of Harrison Creek via a culvert. A short distance downstream, Harrison
Creek joins Prairie Creek after flowing through two large partially perched culverts.

Previous Water Treatment Results

For further background on water treatment since 2006, water treatment results previous to 2019,
based on total zinc and TSS in Polishing Pond discharge (SNP Station 3-4), are summarized in
Table 2.

2019 Water Treatment Results

2019 results for zinc and TSS in laboratory samples of Polishing Pond discharge to date are
given in Table 3, along with colourimeter values measured onsite (Site Zinc). There appears to
be a correlation between total zinc and TSS. Concentrations of the more bio-available dissolved
zinc are generally low, well below the average sample EQC of 0.4 mg/L, except for Aug 29.
Comparisons between Site Zinc values and total zinc vary. In June there was a close correlation,
but less so in August.
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Table 2: Total Zinc and TSS Results in Polishing Pond Discharge (SNP Station 3-4, mg/L) - 2006-2018

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Sample| Zn |TSS|Sample| Zn |[TSS|Sample| Zn |TSS|Sample| Zn |[TSS|Sample| Zn |TSS|Sample| Zn |TSS|Sample| Zn | TSS |Sample| Zn |TSS|Sample| Zn | TSS |Sample| Zn | TSS |Sample| Zn |[TSS|Sample| Zn | TSS |Sample| Zn |TSS
Date Date Date Date Date Date Date Date Date Date Date Date Date
Jun-30| 1.02| 18| 05-Jan| 0.311 7| 03-Jun| 0.859| <4| 16-Jun 1.8] <4| 18-Jdun| 0.733] <4| 15-Jun| 0.883] <4| 10-Jun| 0.763| 22.5| 28-Jun| 2.29|<4.0| 18-Jun| 0.579| <4.0| 03-Jan| 0.184| 5.8] 07-Aug| 1.31| 5.2{Jun 12 1.23] 6.1{Jun19 | 0.696| 8.9
Jul-08| 2.48| 13| 09-Jan| 0.466] 30| 10-Jun| 0.332| 4| 22-Jun| 1.27| <4| 25-Jun| 0.501 7| 22-Jun| 0.249| <4| 04-Jul| 0.665| 31.8] 08-Jul| 0.495| <4.0| 27-Jun| 0.674| <4.0| 12-Jan| 0.522| 8.5| 16-Aug| 1.05| <3.0{Jun 19 1.35| 4.7|Jun24 | 0.291| 13.6
Jul-14| 2.65 8| 16-Jan| 0.951] 23| 19-Jun| 0.573] <4| 01-Jul] 0.849] 6| 29-Jun| 0.465 8| 28-Jun| 2.11] <4| 09-Jul| 0.509| <4.0/ 17-Jul| 1.31]<4.0] 03-Jul| 0.701] <4.0] 19-Jan| 0.492| 7.2| 23-Aug| 1.5 #|Jun 26 2.41] 3.8{Jul1 0.651] 6.3
Jul-21| 1.83] 16| 24-Jan 1.06] 19| 24-Jun| 2.36| <4| 07-Jul| 0.996| <4| 06-Jul| 0.598 <4| 07-Jul 0.5| <4| 20-Jul| 0.593| <4.0] 23-Jul| 3.63|<4.0] 11-Jul|l 1.04| <4.0| 26-Jan| 0.345| 6.3] 31-Aug| 1.4 #|Jul 3 9.03| 4.6|Jul 8 0.464| 7.1
Jul-28| 1.25| <4| 31-Jan| 0.938| 13| 02-Jul # #| 16-Jul| 0.751 4| 13-Jul] 0.843 9| 12-Jul| 0.311] <4| 22-Aug| 4.87| <4.0/] 29-Jul] 1.54|<4.0] 10-Aug| 0.85 4| 02-Feb| 0.113| 11.4| 08-Sep| 1.87| <3.0{Jul 10 9.2| 3.8/Jul 15 0.359| 4.4
Aug-03| 1.21| <4| 06-Feb| 1.24| 33| 08-Jul] 0.372| <4| 22-Jul] 0.895] 6| 20-Jul] 2.28 4] 19-Jul| 0.27| <4| 04-Sep| 2.01| <4.0] 12-Aug| 1.61|<4.0] 15-Aug 1.1] <4.0| 10-Feb| 0.044| 17.3| 26-Sep| 1.36| <3.0[Jul 17 2.95| 4.7|Jul 22 0.312| 7.8
Aug-14| 1.39 7| 15-Feb| 0.996] 12| 15-Jul| 0.848] <4| 28-Jul| 0.728 5| 01-Aug| 1.67 #|  26-Jul 0.3] <4| 10-Sep| 1.53| <4.0] 19-Aug| 0.711]| <4.0] 18-Aug| 1.23| <4.0| 16-Feb| 0.225| 27.4| 02-Oct| 1.49| 3.4|Jul 25 2.94] 3.1]Jul 29 0.503| 8.5
Aug-21| 2.49| 13| 21-Feb| 1.23| 26| 23-Jull 0.55| <4| 04-Aug| 0.613| 9| 07-Aug| 0.475| <4| 02-Aug| 0.305| <4| 17-Sep| 0.861| <4.0| 26-Aug| 0.946| <4.0| 09-Sep| 0.826| <4.0| 23-Feb| 0.372| 23.3| 10-Oct| 1.92| <3.0|Aug 10 29| 9.6/Aug6 0.446| 8.3
Aug-27| 1.04] 13| 28-Feb 115 17| 30-Jul| 0.746] <4| 11-Aug] 1.29 4| 20-Aug| 0.352| <4| 08-Aug| 0.317 9] 09-Oct| 0.48| <4.0| 02-Sep| 0.223| <4.0| 06-Oct| 0.562| <4.0| 02-Mar| 0.317| 3.7 Aug 17 1.8 5.6|Aug 12 | 0.589| 11.7
Sep-04| 1.54| 16| 06-Mar| 1.05 #| 05-Aug| 0.855| <4| 18-Aug| 0.621] 12| 31-Aug| 0.458| 10| 18-Aug| 0.391 5| 16-Oct| 0.414| <4.0| 16-Sep| 0.652| <4.0|{ 20-Oct| 0.45 5| 09-Mar| 0.118] 42.6 Aug 21 1.95| 6.4|Aug19 | 0.407| 9.2
Sep-11] 0.443 8| 14-Mar| 1.09 6| 15-Aug| 0.836] <4| 25-Aug| 1.36] <4| 12-Sep| 0.784| <4| 23-Aug| 0.568 7| 23-Oct| 0.463| <4.0| 25-Sep| 0.478] 4.8] 27-Oct| 0.562| 13.1| 16-Mar| 0.25| 25 Aug 29 2.97] 5.7|Aug 27 | 0.473] 5.3
Sep-20| 0.414 9| 20-Mar| 1.01] 10| 26-Aug| 0.563] 6| 02-Sep| 1.19 8| 27-Sep| 0.312] <4| 31-Aug| 0.361 5| 31-Oct| 1.71 #| 30-Sep| 0.856| 6.4| 03-Nov| 0.388| 7.2| 23-Mar| 0.289| 46.5 Sep 4 1.08] 5.3|Sep2 0.616| 6.3
Sep-26| 0.444 9| 28-Mar| 1.03 6| 03-Sep| 0.595| 7| 09-Sep 4| 14| 05-Oct| 0.476] 10| 06-Sep| 0.338 3 07-Oct 1| <4.0| 10-Nov] 0.245| 6.4| 30-Mar| 0.203| 74.6 Sep 11 1.04| 5.3|Sep 9 0.569| 6.8
Oct-02| 0.509| 21| 04-Apr| 0.772 5| 09-Sep| 0.269| <4| 15-Sep| 0.556 7| 18-Oct| 0.491| 13| 13-Sep| 0.378] 4 14-Oct| 0.578| <4.0/ 19-Nov] 0.344| 5.3| 06-Apr| 0.214| 20.7 Sep 18 1.19] 3.2|Sep16 | 0.579] 9.7
Oct-09] 0.689| 17| 12-Apr| 0.883] <4| 18-Sep| 1.06] 10| 22-Sep| 2.12] <4| 25-Oct| 1.24 5| 22-Sep| 0.427] 10 21-Oct| 0.548| <4.0] 25-Nov] 0.786] 11| 13-Apr| 0.24| 54.7 Sep 25 1.17| 15.8|Sep 23 | 0.493| 4.9
Oct-16| 0.434| 13| 16-Apr| 0.969 8| 23-Sep| 0.873] 4| 29-Sep| 2.33| <4 27-Sep| 0.311] 12 27-Oct| 0.381| 5.3 20-Apr| 0.277| 65.6 Oct 3 0.995 9|Oct 1 0.602| 7.6
Oct-23| 0.758| 16| 23-Apr| 1.07 9| 01-Oct| 0.773] 5| 06-Oct| 3.47| <4 04-Oct| 0.328] 7 05-Nov 0.511 5 27-Apr| 0.063| 28.4 Oct 9 1.12| 4.3|Oct7 0.538| 11.6
Oct-30] 0.382 6| 01-May| 0.867 5| 06-Oct| 0.598] 9| 13-Oct| 2.72| # 11-Oct| 0.325| <4 11-Nov| 0.501| <4.0 04-May| 0.147| 13.4 Oct 16 1.27| 8.6|0Oct18 | 0.458| 7.1
Nov-29 1.98] 14| 11-May| 0.902 6] 15-Oct| 0.975] 5| 20-Oct| 2.34] # 18-Oct| 0.419] <4 11-May| 0.153] 7.4 Oct 23 1.14] 4.2|0ct23 | 0.377] 5.7
Dec-05 1.8] 12| 17-May 1.07| <4| 21-Oct| 1.88 4| 27-Oct| 2.34 # 07-Nov| 0.641| <4 18-May| 0.292| 6.5 Oct 29 1.23| 5.1|Oct 27 0.408| 3.3
Dec-12 1.42| 24| 22-May| 0.912 4| 27-Oct| 1.77 9] 03-No 3.59| <4 25-May| 0.21] <3.0
Dec-17| 0.815| 35| 29-May| 0.843| 4| 04-Nov 0.866 8| 10-Nov| 0.564| 11 01-Jun| 0.111] 7.3
Dec-29| 0.444| 15| 05-Jun| 0.445] <4| 11-Nov 0.69| 14 08-Jun| 0.108] 7.4

13-Jun| 0.269| <4| 18-Nov 1.31] 13 15-Jun| 0.301| 5.6

20-Jun| 0.418 9| 25-Novy 1.01] <4 22-Jun| 0.186| 12.3

26-Jun| 0.452] 13| 03-Dec| 0.765 8 29-Jun| 0.714| 5.7

04-Jul] 2.14 8 28-Aug| 1.36] <7.0

11-Jull  0.98 5 25-Sep| 2.45| 4.5

16-Jull 0.629| 38

24-Jul| 6.98 6

01-Aug| 3.84 5

06-Aug| 7.27] 7

14-Aug 1.09] 13

23-Aug| 0.523| 10

30-Aug| 0.527| 18

04-Sep| 0.256 8

11-Sep| 0.398| 15

18-Sep| 0.55| 19

24-Sep| 0.288] 12

03-Oct| 0.338] 21

10-Oct| 1.83 5

16-Oct 2.1 5

24-Oct| 1.26 6

31-Oct| 0.903| <4

06-Nov] 1.19 9

14-Nov| 0.988| 17

22-Nov 0.925| 12

27-Nov] 0.809 6

07-Dec| 0.748 8
Min 0.38 0.26 0.27 0.56 0.31 0.25 0.41 0.22 0.25 0.04 1.05 1.00 0.29
Max 2.65 7.27 2.36 4.00 2.28 2.11 4.87 3.63 1.23 2.45 1.92 9.20 0.70
Avg 1.19 1.20 0.89 1.65 0.78 0.49 1.24 1.01 0.69 0.37 1.49 2.45 0.49
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Table 3: 2019 Zinc Results (mg/L)

Sample Date | Site Zinc | Total Zinc | Dissolved Zinc TSS

Jun 17 0.27 0.254 0.006 <3.0
Jun 27 0.58 0.592 0.03 7.7
Aug3 0.34 2.07 0.099 13.4
Aug 6 0.50 0.344 0.064 3.5
Aug 16 0.66 0.454 0.131 3.9
Aug 21 0.70 1.16 0.246 5.8
Aug 29 1.29 1.96 0.626 5.5

Table 4 provides details on flows, reagent addition and Site Zinc concentrations for June-August,
2019. Zinc readings were elevated in early June on start-up due to the Polishing Pond filling and
the mobilization of contained sediment while mine water flows and pond inflows were low.
Readings and results for later in June were generally low, proving that acceptable effluent quality
can be obtained with the current system when the system is functioning properly.

Response to 2019 Water Treatment Issues

CZN had been expecting a better water treatment season in 2019 than previous years. Testing
was conducted in 2018 to refine the treatment process, and a protocol was in place to increase
dosage to address surges in flow and load from heavy rainfall and subsequent infiltration to the
underground workings. Despite this, issues still arose.

(a) Heavy Rainfall

Towards the end of June (22), heavy rainfall occurred, leading to significant infiltration to the
Mine, increased mine water flows and increased metal content in those flows. A protocol is in
place to respond to these events by incrementally increasing reagent doses for the flow increase,
as well as the metal load increase. However, the response of Site staff to increase doses was not
rapid enough, leading to mine water discharge with insufficient treatment.

As a result of sulphide consumption being higher than expected in June, and because Purchasing
was not advised by Site of the declining inventory in sufficient time, in July 3-7 there was no
supply of sodium sulphide. Reporting has been adjusted to provide a weekly inventory update as
part of the Monday Site meeting agenda in order to provide better advanced notice.

(b) Torrential Rainfall

On two occasions in July (18-19, 23-25), issues arose in terms of interruption of sulphide flow
due to sediment build-up in delivery lines and valves. The sediment limited the rate of dosing
solution feed, resulting in a lower than required dose arriving at the mine water stream. Each
time, the sediment was removed and all lines were purged, followed by a resumption of normal
treatment.
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Table 4: Flows, Reagent Addition and Site Zinc Concentrations, June-August, 2019

Jun |Flow | Sulphide kg | FeL |Zn (ppm)] Jul |Flow| Sulphidekg | FeL | Zn (ppm) | Aug |Flow | Sulphide kg | FeL |Zn (ppm)
L/s | Dose | Actual reading L/s | Dose | Actual reading L/s | Dose [ Actual reading |

11 2.3 10.6 10.6] 8.1 0.88 1] 11.9] 591 66.5| 25.4 0.66 1 17.9] 89.2] 119.3[ 45.5 0.68
2[ 23 10.6 212 8.1 1.33 2| 10.5] 52.2 52.2] 20.0 0.65 2| 17.9] 89.2] 119.3|] 45.5 0.60
3] 1.6 7.3 14.6] 5.0 1.16 3| 10.5] 52.2 0.0] 0.0 1.17 3| 16.3] 81.2] 103.3] 40.5 0.34
4 1.6 7.3 14.6] 5.0 1.34] 4| 105 52.2 0.0] 0.0 - 4 16.3] 81.2] 103.3] 40.5 0.51
5| 2.3 10.6 212 8.1 1.02 5| 10.5] 52.2 0.0] 0.0 - 5| 14.8] 73.9 73.9| 28.2 0.38
6] 3.3 16.4 32.8] 114 1.14 6/ 10.5] 52.2 0.0] 0.0 - 6] 13.4] 66.5 73.9| 28.2 0.50
7] 4.3 21.6 43.2] 15.0 0.85 7] 10.5] 52.2 0.0] 0.0 - 7| 13.4] 66.5 66.5[ 25.4 0.61
8| 5.4 26.9 53.8] 18.7 0.72 8] 11.9] 59.1 52.2| 20.0 - 8| 13.4] 66.5 66.5[ 20.3 0.69
9] 5.4 26.9 53.8] 10.3 0.54 9] 11.9] 59.1 59.1] 22.6 - 9] 13.4] 66.5 66.5[ 20.3 1.10
10 5.4 26.9 53.8] 10.3 0.39] 10 11.9] 59.1 76.1] 22.6 3.18] 10| 134 66.5 66.5( 20.3 1.10
11| 6.6 32.7 65.4] 12.5 0.29] 11| 11.9] 59.1 76.1] 22.6 1.29] 11| 13.4]| 66.5 66.5[ 20.3 0.90
12| 6.6 32.7 65.4] 12.5 0.27] 12| 11.9] 59.1 76.1] 22.6 0.66] 12| 134 66.5 66.5[ 20.3 0.88
13| 6.6 32.7 65.4] 12.5 0.23] 13| 11.9] 59.1 76.1] 22.6 0.42] 13| 134 66.5 66.5[ 20.3 1.69
14| 6.6 32.7 65.4] 12.5 0.26] 14| 11.9] 59.1 76.1] 22.6 0.42] 14| 134 66.5 66.5[ 20.3 0.97
15| 6.6 32.7 65.4] 12.5 0.28] 15[ 11.9] 59.1 76.1] 22.6 0.42] 15| 134 66.5 66.5[ 20.3 0.92
16| 6.6 32.7 65.4] 12.5 0.21] 16 11.9] 59.1 76.1] 22.6 0.23] 16| 11.9[ 59.1 59.1] 18.1 0.66
17] 6.6 32.7 65.4] 12.5 0.27] 17| 11.9] 59.1 76.1] 22.6 0.47] 17| 134 66.5 66.5[ 20.3 0.44
18] 7.8 39.0 60.0] 14.9 0.26] 18| 11.9] 59.1 76.1] 22.6 1.33] 18| 13.4| 66.5 66.5[ 20.3 0.70
19| 10.5 52.2 75.0] 20.0 0.40] 19| 11.9] 59.1 76.1] 22.6 0.79] 19| 134 66.5 66.5[ 20.3 0.90
201 9.1 45.4 60.0] 17.3 0.32] 20 11.9] 59.1 76.1] 22.6 0.55] 20| 11.9 59.1 59.1] 18.1 0.70
21 11.9 59.1 75.0] 22.6 0.34] 21| 11.9] 59.1 76.1] 22.6 0.40] 21| 11.9f 59.1 59.1] 22.6 0.70
22| 17.9 89.2| 120.0f 34.1 0.85] 22 11.9] 59.1 76.1] 22.6 0.53] 22| 11.9] 59.1 59.1] 18.1 0.60
23] 17.9 89.2] 120.0f 34.1 0.57] 23| 11.9] 59.1 76.1] 22.6 1.16] 23| 11.9] 59.1 59.1] 22.6 0.49
24| 17.9 89.2| 113.9] 34.1 0.56] 24 11.9] 59.1 76.1] 22.6 0.96] 24| 11.9 59.1 59.1] 22.6 0.84
25| 16.3 81.2] 113.9] 43.5 0.58] 25| 11.9] 59.1 76.1] 22.6 0.71] 25| 11.9( 59.1 59.1] 22.6 0.61
26| 14.8 73.9 81.2] 31.0 0.72] 26 11.9] 59.1 76.1] 22.6 0.67] 26| 11.9] 59.1 59.1] 22.6 0.76
27| 13.4 66.5 73.9] 254 0.58] 27| 16.3] 81.2] 100.3] 22.6 0.55] 27| 11.9[ 59.1 59.1] 22.6 1.79
28| 134 66.5 81.2] 31.0 0.64] 28| 17.9] 89.2[ 100.3] 22.6 1.62] 28] 119 59.1 59.1] 22.6 2.58
29| 11.9 59.1 81.2] 31.0 0.69] 29| 17.9] 89.2] 119.3] 22.6 2.10] 29| 11.9( 59.1 59.1] 22.6 1.29
30| 11.9 59.1 73.9] 254 0.64] 30 17.9] 89.2[ 119.3] 22.6 3.20f 30| 11.9] 59.1 59.1] 22.6 0.70
31| 17.9[ 89.2 119.3| 455 1.80] 31| 11.9] 59.1 59.1|] 22.6 0.40
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At the end of July (28-31), Site experienced torrential rainfall, much heavier than in previous
years (see hydrograph for Prairie Creek in Attachment 1). Flows increased to the point that the
capacity of the culvert receiving untreated mine water was exceeded resulting in overflow, a
circumstance that has not previously occurred. As a result, sulphide delivery into the stream was
partially interrupted and treatment was not sufficient. Barricades were erected to direct all mine
water flow into the culvert inlet, and normal treatment resumed.

Issues with lines/valves clogging with sediment resurfaced in August (9-15, 19, 24) requiring
clean-out and purging, as well as changing some lines to reduce sediment issues. These ‘fixes’
corrected the problem each time, but a more resilient system is needed, which can only be
properly addressed during the treatment hiatus before next spring in order to not interrupt the
current treatment.

(c) Freezing

In August 26-29, the sulphide delivery line froze overnight when unexpectedly cold weather
occurred for that time of year. This resulted in untreated mine water flow to the Polishing Pond.
The line was subsequently heat taped to avoid a recurrence.

(d) Audit and Recommendations

Because of the unexpected and recurring issues noted above in July, CZN initiated an inquiry on
August 3 to engage a water treatment engineer to conduct an on-site audit of the treatment plant
and recommend improvements. The audit was conducted on August 22, later than we would
have liked because the engineer was out of the country until then. His report is provided in
Attachment 2. The engineer indicates that he believes water quality targets can be met with the
recommended changes. The engineer recommended 6 changes as follows:

1. Sulphide should be prepared using fresh water or treated water.

2. Mixing in the sulphide tank should be improved to prevent plugging due to undissolved
flakes and suspended solids.

A peristaltic pump for sulphide addition should be installed to ensure consistent addition.
A flocculant aging tank should be used to ensure proper preparation.

A peristaltic pump for flocculant addition should be installed (already being procured).
Flocculant should be prepared at a lower concentration (to be confirmed by Univar).

SNk w

Recommendations 1, 2, 4 and 6 have already been implemented. Recommendations 3 and 5 will
be implemented as soon as the pumps, which have been ordered, arrive. The sulphide pump
should be online at the end of September, and the flocculant pump 2 weeks later.

Effects from 2019 Water Treatment Issues

Based on the evidence below, we believe the above noted EQC exceedances have not had, and
would not have had, any significant effect on Prairie Creek. We are not providing this evidence
to condone or excuse the non-compliance issues, rather we are showing that there have been no
significant effects.

Suite 1710-650 West Georgia Street
Vancouver, BC V6B 4N9
Tel: (604) 688-2001 Fax: (604) 688-2043
E-mail: david@canadianzinc.com, Website: www.canadianzinc.com
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CZN has written to the Board previously in relation to site discharges and the absence of effects
on Prairie Creek. In an August 22, 2017 letter relating to the 2018 Water Licence Annual Report,
we wrote the following:

“When the Board issued WL MV2008L2-002 for mine operations (which is currently in
abeyance), a receiving water maximum total zinc concentration of 0.035 mg/L was specified
downstream in Prairie Creek. This concentration was selected based on toxicology literature
indicating that it would not be harmful to aquatic life. The SNP results for 3-11 (Prairie
Creek downstream) show that this concentration has been exceeded only twice, on May 29,
2007 when the concentration was 0.038 mg/L, and June 2, 2009 when the concentration was
0.036 mg/L. On both occasions, it appears the results were abnormally and naturally high
due to elevated TSS. Therefore, in ecological terms, the 0.035 mg/L value has not been
exceeded.

We believe it is important to note here that the results indicate that at no time has the water
quality in Prairie Creek been harmful to aquatic life due to site discharge. It is also worth
noting that previous studies have shown that, despite decades of mine water discharge before
CZN started treatment in 2006, the only effect detected on Prairie Creek downstream is a
mild nutrient enrichment (Spencer et al., 2007).”

The following evidence is provided to show that 2019 site discharges have not resulted in
significant effects on Prairie Creek:

e In early July, treatment did not occur for 6 days because of a lack of sulphide supply. We
calculated what the resulting zinc concentration would have been in a blend of untreated mine
water and Prairie Creek water from upstream. At the time, the mine water flow rate was 10.5
L/sec. Untreated mine water had a total zinc concentration of 14 mg/L on June 27 (in an SNP
sample). On August 4, Prairie Creek upstream had a total zinc concentration of 0.005 mg/L (SNP
Station 3-10). The flow rate in Prairie Creek for the July 4-9 period varied between 8-10 m’/sec
(see WSC Prairie Creek hydrometric station 10EC003). We assumed 8 m’/sec to be conservative,
and along with the other data, calculated a downstream total zinc concentration of 0.023 mg/L.
This compares to the 0.035 mg/L objective listed in MV2008L2-002.

e In late July, mine water flows spiked at 17.9 L/sec. At the time, Polishing Pond discharge had an
onsite zinc reading using the Colourimeter of 3.2 mg/L. Repeating the above calculation, but
using a Prairie Creek flow at the time of 21.6 m’/sec, we calculate a total zinc concentration of
0.0076 mg/L in Prairie Creek downstream.

e On August 3, Polishing Pond discharge had a total zinc concentration of 2.07 mg/L in an SNP
sample. On August 4, the downstream Prairie Creek SNP Station (3-11), approximately 300 m
downstream, had a total zinc concentration of 0.0145 mg/L.

This evidence shows that total zinc concentrations in Prairie Creek would have, or actually,
remained well below the aquatically significant concentration of 0.035 mg/L during the recent
abnormal site discharges.

Suite 1710-650 West Georgia Street
Vancouver, BC V6B 4N9
Tel: (604) 688-2001 Fax: (604) 688-2043
E-mail: david@canadianzinc.com, Website: www.canadianzinc.com
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Discharges would have complied with MV2008L2-0002

MV2008L2-0002 provides for load-based discharge of mine effluent to Prairie Creek with EQC
in the form of downstream objectives. Load-based discharge is the product of flow multiplied by
parameter concentrations e.g. zinc. With this discharge approach, the focus is on meeting the
downstream objectives, not ‘end-of-pipe’ parameter concentrations in the effluent. The
aforementioned objective for total zinc in MV2008L2-0002 is 0.035 mg/L. If mine water had
been discharged this summer under MV2008L2-0002 with the load-based system in operation,
the evidence provided above indicates that the discharges would have complied with
MV2008L2-0002 EQC at all times. We note that the Board has encouraged CZN to consider
merging Licences MV2019L2-0006 and MV2008L2-0002 (see below).

Mine Water Management Responsibilities

The issues that have arose with mine water discharge and non-compliance with the current EQC
are a result of managing the mine water from the old workings. Management of Decline water
poses no issues because the flow is relatively low, not susceptible to surges, and the water does
not require treatment to meet EQC. However, CZN has struggled to manage the mine water from
the old workings combined with the Decline water.

We refer you again to our letter of August 22, 2017. In it we discussed background relevant to
MV2001L2-0003 and mine water management responsibilities. The key entry is copied below:

“The above noted project undertakings were the subject of EA01-002. The Mackenzie Valley
Review Board (MVRB) issued its Report of Environmental Assessment (REA) on February 6,
2002 recommending that the project proceed to permitting.

The project at that time included development of the Decline with a new portal at the 905 m
elevation, with the settling of any mine water in a sump near the portal followed by discharge
to Harrison Creek, and with further water treatment not expected to be necessary. As a
contingency, CZN said the mine water could be discharged to the tailings pond (large pond
on site originally intended for tailings disposal but never used). It was proposed that Pilot
Plant water would be treated in the Mill with lime, and the effluent discharged to the tailings
pond.

On September 3, 2002 the Minister of Indian and Northern Affairs Canada (INAC) referred
the REA back to the MVRB for further consideration, citing concerns with the possible use of
the tailings pond (structural integrity and water retention issues) and the robustness of
treatment plans for Decline water and Pilot Plant effluent if the tailing pond was not
available for use.

During the resulting further consideration, CZN indicated in a November 1, 2002
information request response to MVRB, that it would still settle Decline water in a sump near
the portal, but that if water treatment is required, treatment would be applied using lime,
with the effluent discharged to a polishing pond prior to release to the site Catchment Pond
which discharges to Harrison Creek.

Suite 1710-650 West Georgia Street
Vancouver, BC V6B 4N9
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Importantly, in the same response, CZN also undertook to similarly manage mine water
which flows by gravity from the 870 m portal in conjunction with Decline water, but did not
define the scope of 870 m portal water management in terms of duration i.e. during the
course of the undertaking only, or during the undertaking as well as beyond that. At that time
the expectation was that the Mine would proceed to further development and operations, and
therefore consideration was not given to water management requirements beyond the
duration of the Decline project, or to the implications if mining operations did not
immediately follow.

On April 4, 2003 the MVRB issued a revised decision, approving the project and citing the
addition of the Polishing Pond which “addresses many of the concerns raised”. The decision
was accepted by the Minister and the project proceeded to permitting.

The permitting process focussed on management of Decline water and Pilot Plant effluent,
and the possible use of the tailings pond. The intent remained to direct 870 m portal mine
water to the Polishing Pond, and treat it if necessary. The WL was issued on September 10,
2003 and contained such low water quality limits for Polishing Pond discharge that active
treatment (lime) of 870 m portal water became inevitable.”

When San Andreas (now CZN) signed Surface Lease 95F/10-5-5, it did so with the intent of
further exploring the property without incurring significant existing liability. The Company did
not assume the responsibility of managing mine water drainage in perpetuity. Therefore, that
responsibility remains with the Lessor (formerly INAC and now GNWT) until such time that
CZN negotiates a new Surface Lease for operations.

We have sampled the Decline water a number of times, and each time the total zinc
concentration was well below 0.4 mg/L (see results in Attachment 3). As such, Decline water can
be discharged without treatment.

CZN has continued to treat the water emanating from the old mine workings, long after the
completion of the Decline undertaking, at great expense to the Company, and although we
believe we are not responsible for doing so. The task is no small exercise for a junior company
without any income from production. If any significant further expenditure is to be suggested to
improve the existing water management system, over and above what we are already planning,
and before our proposed transition to operations, then CZN will need to come to some
understanding with the GNWT.

Future Plans

CZN has signalled to the Board, regulators and Indigenous groups that the Company intends to
proceed with site development next year in order to commence production in late 2022. We have
also indicated that we expect to make a further application to amend certain aspects of
MV2008L2-002. We note the following entry in the Reasons for Decision for MV2019L2-0006:
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“What was not completely clear as a result of this proceeding is the level to which security
for the Licence MV2019L2-0006 currently before the Board and the existing mine Licence
MV2008L2-0002 overlap. This highlights an overarching problem with the exploration
Licence MV2019L2-0006, which is that it overlaps with the site covered by mining Licence
MV2008L2-0002, which is a much more comprehensive Licence that covers the entire site,
and is intended to be the standalone Licence for the mine site. The Board is of the opinion
that significant efficiency and advantage would be achieved if CZN applied to amend
MV2008L2-0002 to include the activities associated with MV2019L2-0006, and then applied
to close the smaller Type B Licence.”

CZN wishes to advise that the Company is giving this serious consideration. We also note that it
is our intention to build a winter road, starting in December 2019, and to bring in components
and reagent to convert the current water treatment plant to a lime-based system, which we expect
will be more reliable and render superior effluent quality without the issues of particle settling.
However, these plans are contingent on receiving the necessary road permits and obtaining the
required approvals in time for winter road construction and operation.

Sincerely,
CANADIAN ZINC CORPORATION

By

David P. Harpley
VP, Environment and Permitting Affairs
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