Parent of Canadian Zinc Corporation
January 12, 2021
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Regulatory Manager
Mackenzie Valley Land and Water Board
7th Floor‐4910 50th Avenue,
Yellowknife, NT
X1A 2P6

January 12, 2021
MV2019L2-0006
JH / KM / Registry

Dear: Mr Hotson,
Re:

Application to Change an Effluent Criterion, MV2019L2‐006, Prairie Creek Mine

With this letter, Canadian Zinc Corporation (CZN) is applying to amend the effluent quality
criterion (EQC) in MV2019L2‐006 for zinc from the total form to the dissolved form to be
consistent with the federal Canadian Council for Ministers of the Environment (CCME) 2018
guideline. We are proposing the current values for Total Zinc (0.4 mg/L average, 0.8 mg/L
maximum) be retained for Dissolved Zinc. Details of our supporting analyses are provided
below, including engagement information. A Water Licence amendment application is provided
separately, as is the application fee.
Protection of Aquatic Life is based on Dissolved Zinc per CCME
Water Licence MV2019L2‐006 was issued on September 9, 2019 and regulates the
development of a 2nd underground exploration decline, and mine water treatment and effluent
discharge. CZN has been treating mine water since 2006 when the 1st underground decline was
initiated. That decline is currently flooded, and while it produces some water, the water does
not require treatment to meet effluent limits in the Licence. Mine water from the other mine
workings, developed by Cadillac Explorations prior to CZN’s site tenure, requires treatment.
The main constituent in the mine water requiring treatment is zinc. MV2019L2‐0006 currently
contains an EQC for Total Zinc. Total Zinc refers to the sum of the concentration of zinc
dissolved in the water as well as the concentration of zinc in sediment particles in the water.
While CZN has had difficulty in removing sediment from the treated water, which has
sometimes led to the Total Zinc concentration exceeding the effluent criterion in the Licence,
CZN has been successful in lowering the Dissolved Zinc concentration.
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Prior to 2018, the federal CCME maintained a Total Zinc guideline for the protection of aquatic
life (CCME‐PAL). In 2018, the CCME replaced the Canadian Water Quality Guideline (CWQG) for
Total Zinc with a new one for Dissolved Zinc.
The CCME‐PAL Guideline for Dissolved Zinc (long‐term exposure) is expressed as an equation:

The CCME factsheet states that: “The CWQG equation is valid between hardness 23.4 and 399
mg CaCO3∙L−1, pH 6.5 and 8.13 and DOC (dissolved organic carbon) 0.3 to 22.9 mg∙L−1.”
In changing the Guideline, the CCME signalled that it is the dissolved form of zinc that is
important for the protection of aquatic life, not the total form. Accordingly, CZN is applying to
the Board to change the zinc EQC in the Licence from total to dissolved, consistent with the
new CCME Guideline. This will not mean any reduction by CZN of water treatment efforts, only
it should avoid exceedances due to particulate matter which incorrectly indicate a reduction in
aquatic life protection.
In their review comments on the Mine Water Treatment Contingency Plan (MTCP, April 2020)
and the Effluent Treatment Plan (ETP, April 2020) for MV2019L2‐0006, the consultant (K.
Racher) for the Naha Dehe Dene Band (NDDB) and Liidlii Kue First Nation (LKFN) noted in a
technical memo dated May 25, 2020 (copied in Attachment 1) that:
“CZN’s current EQC is for Total Zinc, not Dissolved Zinc. The EQC was set that way
because at the time the water licence was issued, the CCME only had a Guideline value
for Total Zinc. Now that that has changed, CZN may want to consider proposing a new
EQC that is based on Dissolved Zinc.”
CZN’s application is consistent with this advice.
Setting EQC for Exploration Licences
It is our understanding that for most if not all exploration water licences, EQC are set without
an extensive analysis of the effects on the receiving water body. This is a different approach
than for a Type A licence for a mining project where a full analysis of mixing in the receiving
environment is required, and, as per the Board’s Water and Effluent Quality Management
Policy, the Board calculates water quality‐based EQC to meet water quality objectives at the
edge of the mixing zone. Following this, the Board considers relevant source control measures
and the ability of the proponent to consistently achieve the EQC.
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Setting EQC for mining licences requires considerable analysis which is warranted since effluent
loads are usually significantly larger and more likely to have a greater potential for effects than
for exploration projects.
The EQC in the current exploration licence MV2019L2‐006 are essentially the same as the
original licence MV2001L2‐003. It appears the EQC for zinc (and several other parameters) were
set based on federal Metal Mine Effluent Regulation (MMER) limits at the time. The MMER
limits were national standards that were originally set to bring all Canadian mines to a certain
standard of effluent quality. Those limits were not based on any site‐specific conditions and
only applied to mines, not exploration projects. Nonetheless, they provided a reasonable basis
for setting EQC in situations where a major analysis may not have been warranted (i.e.
exploration licences).
The MMER was not changed to reflect the 2018 CCME guidance for zinc toxicity to aquatic life.
Therefore, as a starting point for the purposes of this application, we assumed that the zinc EQC
is changed from total to dissolved, and that the same average effluent limit is adopted, 0.4
mg/L. Based on this starting point, we performed the analysis described below to see if this
change would be protective of the receiving environment in Prairie Creek.
Effects on Prairie Creek
Actual Dissolved Zinc Concentrations in Prairie creek Downstream
Water samples were taken from Prairie Creek downstream (Surveillance Network Program
(SNP) Station 3‐11) in 2020 to allow calculation of Dissolved Zinc concentrations using the 2018
CCME‐PAL long‐term exposure guideline equation. These concentrations are given in Table 1
(‘Guide’) and are compared to the sample concentrations. In the calculation, pH values were set
at 8.13 to conform to the validity of the equation. Data are also provided for Polishing Pond
discharge (Station 3‐4) for context.
Table 1 indicates that the sample Dissolved Zinc concentrations at Station 3‐11 were always less
than Guideline values. This was also true when Dissolved Zinc was elevated in Polishing Pond
discharge (July 30 and August 13), although this period coincided with higher seasonal flows in
Prairie Creek. These results are consistent with Racher’s analysis for NDDB‐LKFN which found
that the CCME Guideline has likely not been exceeded at the Station 3‐11 location, or further
downstream at an Environment Canada sampling location, over the last two decades.
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Table 1: Prairie Creek Dissolved Zinc Actual and Calculated Guideline Concentrations
SNP
Station
3‐4
Polishing
Pond

3‐11
Prairie
Creek
Down‐
stream

Sample
Date

Hardness
mg/L

pH

DOC
mg/L

Zinc (mg/L)*
Dissolved

Guide

Jul 30

732

7.95

‐

0.327

‐

Aug 13

703

7.96

‐

9.850

‐

Aug 27

659

7.87

‐

0.131

‐

Sep 17

749

8.1

‐

0.088

‐

Sep 25

758

7.93

‐

0.044

‐

‐

Oct 29

769

8.19

Jul 31

273

8.47

37.5

0.021

0.002

0.116

‐

Aug 13

220

8.32

1.8

0.010

0.028

Aug 27

248

8.37

<1.0

0.023

0.025

Sep 14

300

8.33

307

8.36

0.016
0.014

0.040

Sep 25

2.0
2.1

0.041

Oct 8

322

8.25

1

0.016

0.032

Oct 29

358

8.15

1.6

0.029

0.043

*To 3 decimal points

Downstream Monitoring Location
Station 3‐11 is approximately 700 m downstream from the Harrison Creek confluence (Figure
1). The location was selected to be downstream of site development, and not for effluent
mixing zone considerations. As such, it is not optimal for the monitoring of effects from
Catchment Pond discharge. Therefore, we propose that Station 3‐11 be closed and a new
station established at a location approximately 100 m downstream from Harrison Creek (Figure
1). This location is at a natural narrowing of the creek, and is the location that the Board
decided to adopt as the edge of the effluent mixing zone for MV2008L2‐0002. Sampling would
occur from the eastern side of the creek, the same side that Harrison Creek enters from, and so
sampling should be representative of maximum concentrations at that location.
Effluent Mixing Ratios
Catchment Pond discharge is subject to substantial mixing in Prairie Creek. Table 2 compares
Polishing Pond discharge average monthly flows recorded in 2020 over the discharge season
with the historical record of flows in Prairie Creek at Harrison Creek. Polishing Pond flows
recorded in 2020 were used as opposed to averaging flows including previous years because
2020 flows were higher than in previous years. The MVLWB/GNWT Guidelines for Effluent
Mixing Zones (2017) recommends that the width of a mixing zone should not exceed the lesser
of 100 m and 25% of the width of the stream. Consequently, ratios of effluent to creek flow are
provided based on full creek flow and 25% of creek flow. At minimum full creek flows, dilution
is greater than 100 times in the lowest flow month (November), and at minimum 25% creek
flows 28 times (also in November).
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Regarding the origin of creek flows used in Table 2, the Water Survey of Canada (WSC)
operated a hydrometric station on the west side of Prairie Creek opposite the Mine and
generated average monthly flow data from October 1974 to December 1990. This data is shown
in Table 3. Mean flows for each month are based on the mean of average monthly flows over
the period of record for each month. Minimum creek flows for each month are based on the
smallest flow recorded for each month over the period of record. Although WSC reactivated the
flow station in October 2013, official data has not yet been analyzed.
Table 2: Polishing Pond Discharge ‐ Prairie Creek Flow Dilution Ratios
Month

Jul

Aug

Sep

Oct

8.5

12.4

17.1

15.7

11.3

7.5

17,587

12,019

9,526

6,446

2,818

1,320

2,069

969

557

411

249

176

11,019

6,081

5,224

3,734

1,571

845

Dilution Ratio
PC@H mean L/s, 25%
flow
Dilution Ratio

1,296

490

305

238

139

113

4,397

3,005

2,381

1,611

705

330

517

242

139

103

62

44

PC@H min L/s, 25% flow

2,755

1,520

1,306

934

393

211

324

123

76

59

35

28

2020 3‐4 Flows L/s
PC@H mean L/s, full flow
Dilution Ratio
PC@H min L/s, full flow

Dilution Ratio

Jun

Nov

Predicted Dissolved Zinc Concentrations in Prairie creek Downstream
To estimate the concentrations of Dissolved Zinc and the Guideline in Prairie Creek if an
average Dissolved Zinc EQC of 0.4 mg/L is adopted, we arithmetically mixed effluent discharge
with creek flows set at 25%. Mean and minimum monthly creek flows were simulated. Polishing
Pond discharge was set at the monthly average flows recorded in 2020 (Table 4), and at the 90th
percentiles of monthly flows recorded in 2020 (Table 5). Mill Ditch flows were included in the
model as these flows are a significant contributor to Catchment Pond discharge, and contribute
to the Prairie Creek loading. We also included loads for bypass seepage, as defined in Schedule
5, item 5 of MV2008L2‐002.
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Table 3: Mean and Minimum Monthly Flows (m3/sec) at the Prairie Creek Mine WSC Station
Month

1974

1975

1976

1977

1978

1979

1980

1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

Mean

Min

%

Jan

N/A

0.438

0.781

0.279

0.23

0.375

0.319

0.528

0.773

0.792

0.145

0.206

1.23

0.865

0.603

0.269

0.639

0.530

0.145

27.4

Feb

N/A

0.264

0.66

0.269

0.17

0.241

0.162

0.357

0.387

0.55

0.048

0.07

0.868

0.703

0.454

0.294

0.595

0.381

0.048

12.6

Mar

N/A

0.122

0.55

0.263

0.167

0.237

0.061

0.31

0.24

0.397

0.064

0.038

0.661

0.489

0.292

0.468

0.577

0.309

0.038

12.3

Apr

N/A

0.516

1.1

0.596

0.376

0.325

1.05

0.363

0.536

0.272

0.861

0.078

0.526

0.377

0.845

4.34

0.935

0.819

0.078

9.5

May

N/A

16.4

18.4

14.9

7.84

10.4

8.64

13.7

9.73

7.86

8.52

13.1

15

8.43

15.1

15.9

13.8

12.358

7.840

63.4

Jun

N/A

19.4

23

‐

11.9

24.4

7.26

13.4

19.2

15.8

13.6

12.7

24.4

13.2

37.4

10.8

12.1

17.237

10.800

62.7

Jul

N/A

14.9

19.7

14.5

10.6

14.2

9.62

5.96

7.51

9.23

13.8

11.5

16.1

8.99

16.8

5.98

9.09

11.780

5.960

50.6

Aug

N/A

12.8

8.52

10.7

6.27

8.89

7.95

5.12

8.27

16.9

8.88

7.22

10.3

9.99

8.08

5.19

14.3

9.336

5.120

54.8

Sep

N/A

7.45

5.85

7.47

3.66

5.08

6.83

8.06

6.44

6.03

5.48

5.43

6.75

8.3

9.08

4.09

5.08

6.318

3.660

57.9

Oct

2.77

3.1

2.43

2.78

1.57

2.04

5.61

2.75

2.32

1.54

2.69

2.84

3.93

2.66

3.73

2.56

1.64

2.762

1.540

55.7

Nov

1.61

1.33

1.04

0.828

0.851

1.07

1.3

1.62

1.25

0.859

0.903

2.32

1.32

0.939

1.34

1.72

1.69

1.294

0.828

64.0

Dec

0.79

0.934

0.504

0.254

0.629

0.556

1.04

1.3

1.05

0.46

0.535

1.84

1.04

0.770

0.791

0.944

0.812

0.838

0.254

30.3

Mean

N/A

6.52

6.91

N/A

3.71

5.67

4.17

4.47

4.82

5.09

4.65

4.81

6.87

4.66

7.87

4.41

5.15

5.319

3.710

69.8
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Table 4: Predicted Downstream Concentrations, 3‐4 Average Flows (mg/L)
Analyte
Jun
3‐4 Avg Flow L/s
8.5
Average Creek Flows
Diss. Zinc
0.007
DOC
1.09
Hardness
183
pH
8.13
Diss. Zn guide
0.019
Low Creek Flows
Diss. Zinc
0.008
DOC
1.09
Hardness
184
pH
8.13
Diss. Zn guide
0.020

Jul
12.4

Aug
17.1

Sep
15.7

Oct
11.3

Nov

0.009
1.09
184
8.13
0.020

0.010
1.08
186
8.13
0.020

0.012
1.07
190
8.13
0.020

0.015
0.72
281
8.13
0.025

0.020
1.06
283
8.13
0.029

0.011
1.07
189
8.13
0.020

0.013
1.06
192
8.13
0.020

0.016
1.05
197
8.13
0.020

0.022
0.70
289
8.13
0.025

0.029
0.71
290
8.13
0.025

7.5

Table 5: Predicted Downstream Concentrations, 90th Percentile 3‐4 Flows (mg/L)
Analyte
Jun
3‐4 Max Flow L/s
16.5
Mean Creek Flows
Diss. Zinc
0.008
DOC
1.09
Hardness
184
pH
8.13
Diss. Zn guide
0.019
Minimum Creek Flows
Diss. Zinc
0.009
DOC
1.08
Hardness
186
pH
8.13
Diss. Zn guide
0.020

Jul
16.5

Aug
23.3

Sep
19.6

Oct
12.6

Nov

0.009
1.08
185
8.13
0.020

0.011
1.08
188
8.13
0.020

0.013
1.07
191
8.13
0.020

0.015
0.72
281
8.13
0.025

0.022
1.06
285
8.13
0.029

0.012
1.07
190
8.13
0.020

0.015
1.06
194
8.13
0.020

0.018
1.04
199
8.13
0.021

0.023
0.70
290
8.13
0.025

0.032
0.71
293
8.13
0.026

9.1

For the predictions in Tables 4 and 5, the concentrations are specific to a location
approximately 100 m downstream from the discharge. The predicted downstream Dissolved
Zinc concentrations remain less than CCME Guideline values, except for November and 90th
percentile Polishing Pond monthly flows. However, we do not believe it is realistic to assume
only 25% of creek flow contributes to mixing in that month. With reduced seasonal creek flows,
the creek wetted width will be much narrower and the mixing percentage will be higher. While
the MVLWB/GNWT Guidelines for Effluent Mixing Zones (2017) recommend a mixing zone
should not exceed 25% of the width of the stream, we believe other evidence should be
considered also, as in this case where there is compelling evidence that a greater stream width
should be assumed for November. At 50% mixing of minimum creek flows in November with
90th percentile Polishing Pond flows, the predicted Dissolved Zinc concentration is 0.018 mg/L
compared to a CCME Guideline value of 0.025 mg/L. We believe this is more realistic, and that
therefore, CCME Guideline values are unlikely to be exceeded in any month.
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Effects on Harrison Creek
The Polishing Pond discharges to a ditch which carries the water and other site drainage to the
Catchment Pond. The Catchment Pond discharges to Harrison Creek approximately 40 m
upstream from the confluence with Prairie Creek. Golder Associates (2009) concluded that
Harrison Creek does not provide useable fish habitat (see Golder memo in Attachment 2).
In terms of the potential for acute lethality to fish that might access Harrison Creek, it is known
that toxicity is inversely proportional to hardness. Prairie Creek Mine water is very hard. A
sample of Polishing Pond discharge taken on August 13, 2020 had a hardness of 703 mg/L (i.e.
greater than 399 mg/L which is the upper bound in the CCME guideline equation) and a
Dissolved Zinc concentration of 9.85 mg/L. A 96‐hour lethality test for rainbow trout returned
100% survival. Last year, a sample was taken on August 29 of Catchment Pond discharge for
toxicity testing, and also returned a 100% rainbow trout survival result. At the time, discharge
from the Polishing Pond had a Dissolved Zinc concentration of 0.626 mg/L with a hardness of
771 mg/L. These results indicate that a Dissolved Zinc concentration of 0.4 mg/L in Polishing
Pond discharge would not be acutely toxic to fish if they were present in Harrison Creek.
Future On‐Site Effluent Monitoring
Monitoring of zinc concentrations in mine water after treatment is currently performed using a
portable ultra‐violet spectrophotometer which determines zinc content by colourimetry. The
meter has a quoted test range of 0.2‐3.0 mg/L. While this analysis on‐site is useful to assess
treatment performance, it only provides an indication of EQC compliance since the method
seems to only partially reflect metal in the total form. This is likely a limitation of the method.
As such, only total metal results from laboratory analysis can accurately determine actual
concentrations. Therefore, the method is only used to guide suitable dosing. If the Board agrees
to change the zinc EQC from total to dissolved, treated water samples can be filtered and
tested using the meter for dissolved concentrations. We believe this will render a more reliable
indication of water treatment performance than at present.
Proposed SNP Changes
If the Board is amenable to changing the zinc EQC from total to dissolved, we suggest it would
be appropriate to add hardness, DOC and Dissolved Zinc to the sampling parameters for the
new Prairie Creek downstream station, which would allow comparison of Dissolved Zinc
concentrations to the CCME Guideline.
The current EQC in MV2019L2‐006 include total petroleum hydrocarbons (TPH). We have
previously advised that, since gasoline is not used underground, even during decline activities,
the appropriate analysis for diesel and oil compounds is extractable petroleum hydrocarbons
(EPH). EPH does not include the analysis of volatiles, which in this case is not necessary and is
not inexpensive. For Station 3‐4 (Polishing Pond discharge), the Board agreed to change the
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analysis for decline operations to EPH. However, we are currently still required to analyse for
TPH for site operations because TPH is an EQC. Therefore, we ask that the Board change the
EQC to EPH. Similarly, Station 3‐12 (Tank Farm) requires BTEX analysis. While the Tank Farm has
gasoline tanks, they are empty as the tanks are riveted and now are not certifiable for
petroleum storage. Therefore, we ask that the BTEX analysis requirement be deleted. We note
that the BTEX analysis for a sample taken this year returned non‐detectable concentrations.
Because the current EQC in MV2019L2‐006 include ammonia and TPH, we are required to
analyze Station 3‐4 samples for these parameters, even when there are no underground
activities occurring. Results for the past several years indicate that the concentrations of these
parameters have remained low, well below EQC. While we agree these parameters should be
analyzed during underground activities, we ask the Board to consider a way to not require them
in the absence of underground activities.
Approach for 2021
Based on our analyses above, applying to change the zinc EQC from total to dissolved would be
protective of the environment and would be consistent with the 2018 CCME‐PAL Guideline.
This change would also avoid the confounding issues related to particulates in the effluent and
Total Zinc concentrations, which do not appear to be important for environmental protection.
If the Board agrees to change the zinc EQC from total to dissolved, we will still continue to limit
Total Zinc concentrations by secondary treatment using ferric sulphate and flocculant dosing, as
at present. We note that past discharges have not led to elevated Total or Dissolved Zinc
concentrations downstream compared to suitable benchmarks (see Attachment 1, Figures 2
and 3), although elevated Total Zinc concentrations have occurred downstream naturally during
high runoff events when turbidity is high. Our many SNP reports posted to MV2001L2‐0003 and
MV2019L2‐0006 are also testament to the lack of downstream impacts.
CZN was disappointed with the results of mine water treatment in 2020. We note that there
were instances when effluent quality exceeded the proposed Dissolved Zinc EQC. Details on
these instances, and our responses to them, are provided in Attachment 3. We have worked
hard to minimize the risk of these instances re‐occurring, and we are confident that the
proposed Dissolved Zinc EQC can be consistently met in 2021.
Engagement
Evidence of engagement is provided in the package in Attachment 4.
CZN submitted letters to eight leaders of Indigenous groups in the western Dehcho Region on
December 3, 2020. CZN also requested that an informal technical meeting be held with
technical representatives of NDDB, LKFN and the Acho Dene Koe First Nation (ADKFN), as well
as representatives from the GNWT Environment and Natural Resources Department (ENR) and
Environment Canada. Participants agreed to meet on December 9, 2020. CZN provided a draft
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of this application letter to participants prior to the meeting. A number of questions were
asked, and comments made, during the meeting. CZN asked participants to provide any further
questions or comments regarding unresolved matters within one week.
ENR provided written questions and comments on December 11, 2020. CZN held a follow‐up
meeting with ENR on December 15, 2020 prior to which CZN provided an updated version of
this application letter responding to ENR’s December 11 document. Some outstanding points
were discussed with ENR on December 15, which we trust have been addressed in this final
version of the letter.
ADKFN provided additional comments in their letter dated December 18, 2020. We have
addressed the potential for downstream dissolution of particulates containing zinc. We believe
that we have appropriately considered the CCME Dissolved Zinc Guideline, that it is applicable
to Prairie Creek, and that a 0.4 mg/L Total Zinc EQC would be protective of all aquatic life.
Other Items
This amendment application is considered to be exempt from screening in terms of Part 5 of
the Mackenzie Valley Resource Management Act.
No changes are considered to be necessary to the approved Engagement Plan, Waste
Management Plan and spill Contingency Plan in connection to this application. Similarly, no
changes are considered to be necessary to the most recent closure cost estimate, or to water
use fees.
A revised Effluent Treatment Plan and Mine Water Treatment Contingency Plan are provided
with this application. The versions of these plans are specific to this amendment application,
and include changes made in response to Board decisions and directions in 2020.
Summary
Regarding our application to change the zinc EQC in MV2019L2‐006 from total to dissolved, and
our proposal to maintain the 0.4 mg/L average and 0.8 mg/L maximum values, we note the
following:




Dissolved Zinc concentrations recorded in Prairie Creek at SNP Station 3‐11 in 2020 were
always less than CCME guideline values;
Racher’s analysis for NDDB‐LKFN found that the CCME Dissolved Zinc Guideline has
likely not been exceeded at the 3‐11 location or further downstream at an Environment
Canada sampling location over the last two decades;
Ratios of Polishing Pond discharge to full creek flow show that at minimum creek flows,
dilution is greater than 100 times in the lowest flow month (November), and at 25% of
creek flow 28 times (also in November); and,
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Predicted downstream Dissolved Zinc concentrations were less than CCME Guideline
values with a Dissolved Zinc concentration of 0.4 mg/L in Polishing Pond discharge and
assuming 25% of creek flow, except in November. With a narrower channel width due to
lower creek flows in November, the proportion of creek flow subject to mixing is
expected to be much higher. With 50% of the creek flow mixing, the CCME Guideline
value is comfortably met.

Therefore, we believe the proposed change of the zinc EQC from total to dissolved is warranted
to be consistent with CCME guidance. Our analyses above support the adoption of 0.4 mg/L
average and 0.8 mg/L maximum as Dissolved Zinc EQC values. We note that Dissolved Zinc
concentrations in Polishing Pond discharge were less than 0.4 mg/L on September 10 and
thereafter in 2020.
Sincerely,

David P. Harpley
VP Environment and Permitting Affairs

Suite 1710-650 West Georgia Street, Vancouver, BC V6B 4N9
Tel: (604) 688-2001 Fax: (604) 688-2043
E-mail:David.Harpley@norzinc.com, Website: www.norzinc.com
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Attachment 1

memo
KRacher Consulting
To:

LKFN and NDDB

From:

Kathy Racher

CC:

Richard Bargery, Eliot Holland, Greg Empson, Trieneke Gastmeier, Dieter Cazon

Date:

May 25, 2020

Re:

Analysis of Zinc Concentrations in Prairie Creek Downstream of the Mine Site

ISSUE
The Minewater Treatment Contingency Plan (MTCP, April 2020) and the Effluent Treatment Plan (ETP, April
2020) for MV2019L2-0006 have been distributed by the MVLWB for review.

The requirements for these plans stem from the issues Canadian Zinc has had in the past few years with
consistently meeting the effluent quality criteria (EQC) for Total Zinc that is required in their exploration water
licence MV2019L2-0006. In response to these issues, CZN has been continually adjusting its treatment process
for the minewater coming from the underground. In the most recent submissions, CZN has proposed further
adjustments to their water treatment process and are hopeful that the Total Zinc EQC will be met this year.

In the MTCP, CZN has proposed that if within 2-4 months they are unable to meet the Zinc EQC using existing
treatment technology, then they will switch to a lime-based treatment which is expensive to implement but
certain to work.

To inform the communities’ comments on these plans, this memo has been prepared to help us understand if
the levels of Zinc in effluent discharges from the mine site are negatively affecting aquatic life in Prairie Creek.

1

ANALYSIS
To understand the potential effects of discharging Zinc-containing effluent to the environment, data on zinc
concentrations in Prairie Creek downstream of the mine were compared to the Canadian Council Minister of the
Environment (CCME) Guideline for the Protection of Aquatic Life for zinc. Each step of this analysis is described
below.

Step 1: Obtain water quality data for Prairie Creek
There were two sources of water quality data used for this analysis:
1. Data from stations operated by Environment and Climate Change Canada (ECCC)
a. ECCC operates several long-term monitoring stations on Prairie Creek.
b. The closest ECCC station downstream of the Prairie Creek Mine is NW10EC0006. Using Google
Earth, I have estimated that this station is about 1.6 km downstream of the Prairie Creek Mine
(see Figure 1).
c. Data has been collected from this station 2-3 times per year since 2003; samples have been
taken both during open water season and from under ice. Data for this station was downloaded
from the Mackenzie Datastream website (https://mackenziedatastream.ca). The available data
was from July 2003 to March 2019.
d. Data for the following parameters were used in the analysis: Dissolved Organic Carbon (DOC),
pH, Hardness, and Dissolved Zinc.
2. Data from CZN’s Surveillance Network Program (SNP)
a. CZN’s exploration water licence, MV2019L2-0006, requires sampling for water quality at a
station about 250 m downstream of the mine site – SNP station 3-11 (see Figure 1).
b. Sampling at station 3-11 is required “monthly during operations and twice during the summer
months after operations have ceased.” Data was available for this site from June 2006 to
October 2019.
c. Parameters analyzed at SNP 3-11 include a select list of total metals, pH, Hardness. There is no
Dissolved Zinc or DOC data for this station.
d. Data was obtained from CZN directly.

2

Figure 1: Location of ECCC and SNP stations relative to the Prairie Creek Mine site

Step 2: CCME Guideline for Zinc
•

Prior to 2018, the CCME Protection of Aquatic Life (CCME-PAL) guideline for Total Zinc was 0.03 mg/L.
In 2018, the CCME replaced the old guideline with a new one that is for the dissolved form of Zinc
instead of Total1 Zinc. According to the CCME factsheet on this Guideline, the most recent research on
Zinc shows that both hardness and dissolved organic carbon (DOC) in the water can reduce the toxicity
of Dissolved Zinc to aquatic life; toxicity to Dissolved Zinc increases with increasing pH of the water.
Based on these observations, the CCME-PAL Guideline for Dissolved Zinc (long-term exposure) is
expressed as an equation:

1

Metals in the water can be present in either dissolved (soluble) or particulate (insoluble) state. To analyze for a sample for
dissolved metals, labs pour part of the sample through a very fine filter to get rid of particulates. Total metal
concentrations are measured as the total of both the dissolved and the particular forms of a metal in water.
3

•
•

Importantly, the CCME factsheet states that: “The CWQG equation is valid between hardness 23.4 and
399 mg CaCO3·L−1, pH 6.5 and 8.13 and DOC 0.3 to 22.9 mg·L−1.”
Because the guideline value varies by pH, Hardness and DOC, we need to know all of those values to
determine the guideline for each station for each sampling date.
1. Calculation of Dissolved Zinc Guideline for ECCC’s station NW10EC0006:
▪ For each sampling date, measurements of the three Guideline equation variables were
available – since the value of each variable changes over time, the calculated Guideline
value also changes over time (See Figure 2).
▪ With respect to the validity of the equation for each sampling date:
• All the measured hardness values were between 23.4 and 399 mg/L CaCO3.
• None of the measured DOC values were below 0.3 mg/L but 2 out of 46 data
points had measured DOC values above 22.9 mg/L. For these two samples, a
value of 22.9 mg/L DOC was used in the calculation of the Guideline.
• None of the measured pH values were below 6.5 but 36 out of 46 data points
had measured pH values above 8.13. For these samples, a pH value of 8.13 was
used in the calculation of the Guideline.
2. Calculation of Dissolved Zinc Guideline for SNP station 3-11:
▪ For each sampling date, only pH and hardness were available for the calculation.
▪ For the Guideline calculation in this case, I used the minimum DOC value (0.53 mg/L)
measured at SNP station 3-102 (a station upstream of the mine site).
▪ Even with a static value for DOC, the calculated Guideline value varies over time
because the hardness values vary over time (see Figure 3).
▪ With respect to the validity of the equation for each sample:
• All the measured hardness values were between 23.4 and 399 mg/L CaCO3.
• As discussed above, a static value of 0.53 mg/L was used for DOC; this value is
within the validity range for the CCME Guideline equation.
• None of the measured pH values were below 6.5 but 40 out of 41 data points
had measured pH values above 8.13. For these samples, a pH value of 8.13 was
used in the calculation of the Guideline.

2

The current water licence does not require measurement of DOC at SNP 3-10. Measurements of a full suite of
parameters, including DOC, were taken at SNP 3-10 from August 2014 to July 2015 as part of CZN’s efforts to better
characterize the background water quality in Prairie Creek – a requirement of their mining licence. Data was obtained
directly from CZN. The range of concentrations measured for DOC at 3-10 was 0.53 mg/L to 2.4 mg/L. This is comparable to
the DOC concentrations at ECCC’s far upstream station NW10EC0010 (about 6.4 km upstream of the mine site on Prairie
Creek) which had a range of 0.6 mg/L to 9.3 mg/L and average of 2.2 mg/L.
4

Step 3: Comparison of CCME Guideline3 for Dissolved Zinc to measured concentrations of Zinc downstream of
the mine site
1. Comparison of CCME Guideline to Dissolved Zinc concentrations at ECCC station NW10EC0006
(approximately 1.6 km downstream of the mine site)
• Figure 2 shows a graph of the calculated CCME Guideline for Dissolved Zinc versus the measured
Dissolved Zinc concentrations at NW10EC0006 between July 2003 and March 2019.
• Note that in the winter, when there is ice on Prairie Creek, the concentration of many
substances increases in the water under ice. This is why the concentration of Dissolved Zinc in
the graph keeps going up and down. Since hardness and DOC levels also increase under-ice, the
calculated Guideline value for Dissolved Zinc also goes up and down with the seasons.
• The graph shows that Dissolved Zinc levels in Prairie Creek have remained below the CCME
Guideline value between 2003 and March 2019.

Figure 24: Comparison of Measured Total Zinc at SNP 3-11 to CCME Guideline for Dissolved Zinc
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Note that the CCME Guideline for Dissolved Zinc has been established for both short-term exposure and long-term
exposure. I have used the long-term exposure guideline. The Guideline can be found at: http://ceqgrcqe.ccme.ca/download/en/360
4
Raw data used to generate graph is available upon request.
5

2. Comparison to CCME Guideline to Total Zinc concentrations at SNP station 3-11 (approximately 250m
downstream of the mine site)
• As discussed above, there is no DOC data available for SNP 3-11 so the Guideline calculation was
done with the minimum recorded DOC concentration at SNP 3-10. This is considered a
conservative substitution.
• Note that Dissolved Zinc is not measured at SNP station 3-11, so the estimated Guideline value
had to be compared to Total Zinc concentrations at that location. This is a conservative
approach since Total Zinc concentrations should, by definition, be higher than Dissolved Zinc
concentrations (i.e., if the Total Zinc value is below the Guideline, then we would expect the
Dissolved Zinc value would also have been below the Guideline).
• Figure 3 shows a graph of the calculated CCME Guideline for Dissolved Zinc versus the measured
Total Zinc concentrations at SNP 3-11 between June 2006 and March 2019.
• Note that there is no under-ice data for SNP 3-11, however concentrations of dissolved ions
(including Zinc and Hardness) still show some ups and downs over time due to freshet.
• The graph shows that Total Zinc levels in at SNP 3-11 have remained below the CCME Guideline
value between September 2012 and March 2019.
Figure 35: Comparison of Measured Total Zinc at SNP 3-11 to CCME Guideline for Dissolved Zinc
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Raw data used to generate graph is available upon request.
6

DISCUSSION
The data presented above show that Zinc concentrations in Prairie Creek 250 m and 1.7 km downstream of the
mine site have been below the calculated CCME-PAL Guideline value for Dissolved Zinc since at least September
2012 and July 2003, respectively. Since CCME-PAL Guidelines are meant6 to protect all life stages of all aquatic
species, therefore, Zinc levels in Prairie Creek downstream of the mine site are not likely negatively affecting
aquatic life in that area.
One limitation in this analysis was the lack of DOC data at SNP station 3-11. It would be helpful to have pH,
Hardness, DOC and Dissolved Zinc data collected at SNP 3-11 this summer so that we could ensure that the
Guideline calculation can be done more accurately. This, in turn, would give us further confidence that the Zinc
levels in CZN’s effluent is not negatively affecting Prairie Creek close to the mine site. In addition to more
parameters being tested, it would helpful to sample at a frequency greater than once per month – even every
two weeks during periods of discharge would be useful. After a summer of data collected in this way, more
permanent changes to the SNP in the water licence could be considered.
Lastly, it is important to note that CZN’s current EQC is for Total Zinc, not Dissolved Zinc. The EQC was set that
way because at the time the water licence was issued, the CCME only had a Guideline value for Total Zinc. Now
that that has changed, CZN may want to consider proposing a new EQC that is based on Dissolved Zinc. If they
want to do that, the additional data collection at SNP 3-11 that was suggested above would provide useful
evidence to support a new EQC. In addition, CZN may want to consider testing for Dissolved Zinc at SNP stations
3-5 or 3-6 so that we can better understand the dilution of Zinc in the effluent as it goes into Prairie Creek.

6

The CCME-PAL Introduction states: set “Guideline values are meant to protect all forms of aquatic life and all aspects of
the aquatic life cycles, including the most sensitive life stage of the most sensitive species over the long term.” See ceqgrcqe.ccme.ca/download/en/312
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TECHNICAL MEMORANDUM
DATE

PROJECT No.

30 September 2009

08-1365-0081

TO

Lorraine Sawdon
Fisheries and Oceans Canada

CC

Jim O'Neil - Golder Associates Ltd.; David Harpley - Canadian Zinc Corporation

FROM

EMAIL

David Hamilton

dhamilton@golder.com

ADDITIONAL CONSIDERATIONS FOR FISH HABITAT COMPENSATION

1.0

INTRODUCTION

The draft fish compensation plan (February 2009) for the upgrade works on the winter access road to the Prairie
Creek Mine identified several options for fish habitat compensation, including:



in-stream works in Prairie Creek; and



rectifying fish passage issues on the Liard Highway or Mackenzie Highway.

During community meetings in early summer 2009, the Nahanni Butte First Nations expressed concerns about
using culvert repairs along the highways for the fish habitat compensation. Their opinion was that this would
place the compensation at too great a distance from the Prairie Creek watershed. A field visit was carried out in
late July 2009 to investigate additional options for fish habitat compensation in the vicinity of the Prairie Creek
Mine (i.e., re-examination of sites on Prairie, Harrison, and Funeral creeks), and on Liard Highway stream
crossings.

2.0

FIELD OBSERVATIONS

Field observations were undertaken during the period 27 to 31 July 2009.

2.1

Harrison Creek

Harrison Creek was re-evaluated for possible inclusion in the fish habitat compensation plan. The rock at the
culvert outfalls close to Prairie Creek (Plate 1) is likely a barrier to fish passage under most flow conditions,
except perhaps under exceptionally high flow conditions. The stream was examined on 30 July 2009, the
morning after an intense rain storm. Despite the heavy rain, which increased stream flows, the majority of the
channel remained very shallow and provided little habitat for fish (Plates 1 and 2). Habitat suitable for juvenile
fish extended for approximately 30 m upstream of the culverts (Plate 2); created primarily by flows from Prairie
Creek Mine site discharge, which are a combination of site run-off and treated mine water. Upstream of this
point, the stream bifurcated into several narrow channels. A significant proportion of the flows appear to be
interstitial in this section based on the higher surface flows in the upper reaches and the water visibly seeping
out of the gravel into the pool immediately upstream of the culverts.

Golder Associates Ltd.
1721 8th Street East, Saskatoon, Saskatchewan, Canada S7H 0T4
Tel: +1 (306) 665 7989 Fax: +1 (306) 665 3342 www.golder.com
Golder Associates: Operations in Africa, Asia, Australasia, Europe, North America and South America
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Plate 1: Looking upstream from Prairie Creek at Harrison Creek culverts.

Plate 2: Looking upstream of Harrison Creek culverts.
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In the upper reaches of the stream (i.e., upstream of the mill) the stream is narrow (1 m to 2 m wide) and less
than 10 cm deep. As such, the available habitat would not permit fish movements or residency into the upper
part of the watershed (Plate 3). The stream bed was made up of extensive unconsolidated gravel and cobble
deposits, suggesting there are episodic events of high flow and bed load. Large woody debris does not appear
to contribute to in-stream habitat, as the trees in the riparian areas were small (i.e., small diameter) and no trees
were evident in the portions of the stream channel examined.

Plate 3: Upper Harrison Creek, near the proposed rock dump.
In summary, based on the observations made in 2008 and again in 2009, Harrison Creek does not provide
useable fish habitat. The presence of very low flows, even after a heavy rain event, suggests that the stream
could not support fish (with the possible exception of 30 m of channel upstream of the existing road culverts),
assuming that fish are able to pass the culverts. Therefore, it is recommended that Harrison Creek not be
included in the fish habitat compensation plan.

2.2

Funeral Creek

Mochnacz (2001) reported capturing bull trout in Funeral Creek, near the mouth and “approximately 3 km from
the headwaters.” The data presented by Mochnacz (2001) suggests that the bull trout in Funeral Creek are a
stream resident population, which resides in the stream on a year-round basis. Stewart et al. (2007) have
classified the Prairie Creek bull trout population as stream resident. Immediately above the confluence with Fast
Creek, the stream generally features a single narrow channel, with little off-channel habitat. There is a small
side channel located at approximately Km 8.5 on the access road. The side channel is approximately 50 m in
length and has a bankfull width of 6 m (Plate 4). This habitat is currently isolated from the main channel by an
18 m long culvert that has a perched outlet. The channel is fed at the upper end by seepage from the mountain
side and inflow from a high gradient tributary. The channel has a series of step-pools that are approximately
25 cm high.
Replacing the existing culvert with a larger, embedded culvert could open up additional seasonal rearing habitat
for bull trout. Therefore, reactivation of the side channel is an option that could be considered in the fish habitat
compensation plan.
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Plate 4: Looking upstream of road at Funeral Creek side channel at Km 8.5 on the access road.

2.3

Prairie Creek

Prairie Creek was examined at several locations during the July 2009 site visit. Initially the flows were low and
large bars were evident in the channel (Plates 5 and 6). Heavy rains occurred during the evening and night of
29 July. Water levels were significantly higher on the morning of 30 July and many of the bars visible the day
before were submerged (Plate 7).
As noted during the 2008 surveys, the in-stream habitat features were largely associated with large boulders
(Plate 8) or bedrock outcroppings (Plate 5). The boulders created back eddies that were 6 m to 10 m long and
1.5 m wide (Plate 8). These microhabitats could provide potential holding and feeding areas for fish.
When the water levels increased after the rain event, another type of habitat feature became evident. There
were portions of the channel where boulder clusters or rock lines were located near the margins of the channel.
Visual assessments suggest that the boulders in these rock lines were generally 50 cm to 75 cm in diameter. As
with the larger boulders, these boulder clusters create back eddies and slower water refuges at high flows
(Plates 9 and 10), which could be used by juvenile life-stages.
The appearance of the rock lines at higher flows raised the question of the size of rock the stream was capable
of moving. An investigation of a depositional bar located downstream of Harrison Creek (Plate 11) and another
located near Road Section B (Plate 12) was made to assess the size of the material being deposited on the
bars. The bar downstream of Harrison Creek was relatively coarse in appearance (Plate 11). A tape measure
was used to lay out two transects on the bar. Stones touching the tape at approximately 2 m intervals were
1
selected for measurement. The measurements found that the mean size was 8 cm on the first transect and
12 cm on the second transect (minimum 1 cm and maximum 40 cm). The bar located on the left downstream
bank near Site B was comprised of much smaller sized material, averaging approximately 2 cm (Plate 13).

1

Measurements taken along the intermediate axis of each stone.
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Plate 5:

Looking upstream at riffle pool sequence on right downstream bank, located at the downstream end of
the bar adjacent to the flood control dyke. Yellow arrow refers to same location in Plate 7.

Plate 6:

Looking upstream along flood control dike. The main flow of the river is in the left of the frame (behind
arrow), along the right downstream bank. The white arrows in Plate 6 and Plate 7 refer to approximately
the same locations on the gravel bar.
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Looking from left downstream bank at bar at high flows on 30 July 2009. The white arrows in Plate 5
and Plate 6 refer to approximately the same locations on the gravel bar. Yellow arrow refers to same
location in Plate 5.

Plate 8: Back eddies created by single large boulder, positioned along the flood control dike.
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Plate 9: Boulder lines and clusters along the right downstream bank, the day after heavy rain.

Plate 10: Rock line extending from left downstream bank, at a site near the quarry.
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Plate 11: Bar located on the left downstream bank, below the Harrison Creek confluence.

Plate 12: Bar located on left downstream bank at Road Section B.
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Plate 13: Composition of gravel bar on left downstream bank near Site B.
The information gathered from the bars suggests that while Prairie Creek has a high bed load, it is not regularly
transporting large boulders. This is likely a result of the wide floodplain, which allows the stream to flood and
dissipate energy at flows exceeding bankfull stage. Therefore, it is likely that large boulders (i.e., > 1.0 m
diameter) form habitat features that can withstand the average peak flows.

2.4

Liard Highway

A culvert assessment was carried out at a crossing of the Liard Highway, located approximately 200 m south of
the Nahanni Butte turn-off. The crossing structure was a corrugated metal pipe culvert, approximately 3 m
diameter (Plate 14). The culvert appears to be appropriately sized for the dimensions of the stream (i.e., bankfull
width not constricted at the culvert), and the crossing was not a fish barrier. There were no other crossings
located near the Nahanni Butte access road.
Based on the conditions noted at the above-mentioned culvert, and observations made by others, it appears that
the culverts at crossings on the Liard Highway are appropriately sized and installed, or bridges were installed
during the original construction of the road. For this reason, fish barriers have not developed as has commonly
occurred on many access roads in the north. Therefore, using culverts along the Liard Highway does not appear
to be a suitable option for inclusion in the compensation plan.

3.0

CONCLUSIONS AND RECOMMENDATIONS

Based on the observations made during the July 2009 survey the following conclusions and recommendations
for the fish habitat compensation plan are provided:



The Liard Highway stream crossings do not appear to present barriers to fish passage and do not provide
opportunities for fish compensation.



Useable fish habitat in Harrison Creek is restricted to the immediate vicinity of the stream mouth and
culverts, but only because of mine site discharge and the habitat may not be accessible to fish from Prairie
Creek. Fish habitat available in upstream reaches is also limited.
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The replacement of the culvert on the Funeral Creek side channel may provide an opportunity to create offchannel, seasonal rearing habitat for juvenile bull trout.



Boulders and rock lines in Prairie Creek provide in-stream habitat features that create back eddies and
slower water refuge habitat that fish, particularly juvenile life-stages, could utilize. Therefore, large boulders
(i.e., > 1 m) are likely resident in the channel for long periods of time, particularly in the portions of the
channel where there is a large ratio between valley width and late summer channel bank full width.

Plate 14: Looking upstream at culvert crossing of the Liard Highway.
Based on these observations, it is recommended that the fish habitat compensation plan be focus on increasing
habitat complexity in Prairie Creek by creating a series of rock lines or groynes in the stream channel,
downstream of Road Section B (Plate 15). This would create in-channel habitat complexity in a portion of the
channel that is relatively uniform, shallow run. The use of boulder structures to create habitat features is
supported by observations by Mochnacz et al. (2004), who reported that boulders were the dominant form of
cover in portions of Funeral Creek where they captured bull trout. The following characteristics of this reach
were considered in recommending the channel near Road Section B for possible fish compensation:



currently uniform habitat dominated by shallow run (R3) and small areas of moderately deep (R2) habitat,
separated by short sections of riffle;



large area of uniform habitat (> 300 m in length);



wide floodplain, which would reduce erosive forces at high flows; and



good access for equipment and materials.

The replacement of the culvert and reconnection of the Funeral Creek side channel could also be considered.
2
This would provide approximately 300 m of seasonal habitat for juvenile bull trout.
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Plate 15: Looking upstream along the left downstream bank, approximately 300 m downstream of road Section B.
Mochnacz et al. (2004) report relatively low densities of fish in the study area. For example, a three-pass
removal electrofishing survey in two reaches of Funeral Creek resulted in 17 and 21 bull trout being captured
(Mochnacz et al. 2004). While it is anticipated that the habitat features included in the fish compensation plan
will provide higher quality habitat than the habitat impacted by the road upgrade activity (refer to the draft fish
compensation plan), the use of habitat compensation features will likely be sporadic. Therefore, measures of
success for the habitat compensation plan should be focussed on the stability and uniqueness of the habitat
features.

4.0

CLOSURE

We look forward to discussing the contents of this memo with you, via conference call. Once agreement has
been reached regarding the approach to the fish habitat compensation, we can then produce a complete fish
habitat compensation plan.

J. David Hamilton, M.Sc., R.P. Bio CPESC
Associate/Senior Aquatic Scientist

Jim O'Neil, B.Sc.
Principal/Senior Fisheries Biologist

JDH/JPO/ldmg
n:\active\2008\1365\08-1365-0081 canadian zinc prairie creek fish & fish habitat\fish compensation plan\08-1365-0081 fish compensation options memo 30 sept 09.docx
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Attachment 3

ADDENDUM 3 2020 WATER TREATMENT IN RELATION TO A DISSOLVED ZINC EQC
There were four instances in 2020 when mine water treatment effluent quality exceeded the
proposed average Dissolved Zinc EQC of 0.4 mg/L. Details are provided in Table 1.
Table 1: Summary of Zinc Concentrations in Polishing Pond Discharge, 2020
Sample Date

Dissolved
Zinc (mg/L)*

Reason for EQC Exceedance

Jul 23

1.520

Jul 30

0.327

Aug 6

0.127

Aug 13

9.850

Flows exceeded system capacity

Aug 20

2.490

Flows exceeded system capacity

Aug 27

0.131

Sep 3

0.905

Sep 10

0.383

Sep 17

0.088

Sep 25

0.044

Oct 1

0.03

Oct 8

0.006

Oct 15

0.024

Oct 23

0.006

Oct 29

0.002

Nov 5

0.006

Nov 12

0.001

Nov 19

0.00

Suspected diffusion from sediments in Polishing Pond during start‐up

Incorrect dose of primary chemical

* To 3 decimal points
The reasons for the four instances, and our responses to them, are as follows:





The July 23 sample was taken just after seasonal start‐up and Polishing Pond filling. We
believe there is some zinc diffusion/dissolution from the sediments already in the pond
that occurs during pond filling. We noted this during start‐up in 2019 when we initially
filled the pond with fresh water. We plan to combat this in future by filling the pond
with water containing enough sodium sulphide to counteract the process;
The samples taken on August 13 and 20 correlated with mine water flow peaks that we
had not experienced previously. System capacity was increased each time. Since then,
we have added additional redundancy which should prevent a recurrence;
On September 2, a new technician prepared an incorrect dose of sodium sulphide,
leading to insufficient treatment overnight. Additional oversight and checks were added
to avoid a repetition.

Attachment 4

Parent of Canadian Zinc Corporation
December 3 2020
Naha Dehe Dene Band
General Delivery
Nahanni Butte, NT X0E 0N0
Dear Chief Darrell,
Re:

Applications to the Mackenzie Valley Land and Water Board
New Operations Land Use Permit and Water Licence for Expanded Project and
Changes to Effluent Criteria for Exploration Water Licence, Prairie Creek Mine

This letter is to provide you with details of Canadian Zinc Corporation’s (CZN’s) planned
applications to the Mackenzie Valley Land and Water Board (the Board) for new long‐term
operating permits, and to amend effluent criteria in an existing exploration Water Licence.
Details are provided below.
Long‐Term Operations Permits for an Expanded Project
CZN plans to apply to the Board for a Land Use Permit (LUP) and long‐term Water Licence (25
years) for an expanded Prairie Creek Mine (the Mine). Projected mine capital and operating
costs have increased over time, and so we have had to change our mine plan to make sure the
project is profitable and thus ‘financeable’.
The proposed expansion will consist of an increased mining rate, which will allow metal
concentrates to be produced at a higher rate. The original mine life is expected to be
maintained through further exploration drilling, which occurred recently and is planned to
continue in 2021. This drilling is occurring within the existing inferred mineral resources which
we expect to lead to an increase in the mineable reserves.
We will also be proposing some changes to the original operating Water Licence MV2008L2‐
002. These changes relate to improved wastewater management plans, the operation of larger
temporary stockpiles, and a larger waste rock pile.
The Company recently discussed these proposed applications informally with regulators and
representatives of a number of local First Nations, and provided an informal information
package. An abbreviated version of the package is attached for your information. This letter is
to formally notify you of the planned applications.
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Changes to Effluent Criteria for Exploration Water Licence MV2019L2‐006
Water Licence MV2019L2‐006 was issued on September 9, 2019 and regulates the
development of a 2nd underground exploration decline, and the treatment and discharge of
mine water. CZN has been treating mine water since 2006 when the 1st underground decline
was initiated. That decline is currently flooded, and while it produces some water, the water
does not require treatment to meet effluent limits in the Licence. Mine water from the other
mine workings, developed by Cadillac Explorations prior to CZN’s site tenure, requires
treatment.
The main constituent in the mine water requiring treatment is zinc. The existing Licence
contains an effluent limit for total zinc. Total zinc refers to the sum of the concentration of zinc
dissolved in the water as well as the concentration of zinc in sediment particles in the water.
CZN has had difficulty in removing sediment from the treated water, which has sometimes led
to the total zinc concentration exceeding the effluent criterion in the Licence. CZN has been
successful in lowering the dissolved zinc concentration.
Prior to 2018, the federal Canadian Council for Ministers of the Environment (CCME)
maintained a total zinc guideline for the protection of aquatic life. In 2018, the CCME replaced
the total zinc guideline with a new one for dissolved zinc. In doing this, the CCME signalled that
it is the dissolved form of zinc that is important for protection, not the total form. Accordingly,
CZN is planning to apply to the Board to change the zinc criterion in the Licence from total to
dissolved, consistent with the CCME dissolved zinc guideline. This will not mean any reduction
by CZN of water treatment efforts, only it should avoid exceedances of the Licence criterion
which incorrectly associate total zinc with a reduction in aquatic life protection.
All Season Road Water Licences
In the spring of this year, we advised you that CZN was planning to apply for a Type A Water
Licences for the all season road (ASR) to replace the Type B Water Licences MV2014L8‐0006
(territorial land) and PC2014L8‐0006 (Nahanni National Park Reserve (NNPR) land). This is to
advise you that we have not yet made these applications, but still plan to do so.
The Type B Water Licences each have a daily water withdrawal limit of 299 m3/day. This is the
maximum allowed for a Type B Licence. When CZN tendered a winter road construction
contract last year, many contractors indicated that the water withdrawal limit was an
impediment to winter road construction progress. As a result, CZN plans to apply for Type A
Licences in order to increase the water withdrawal limit.
Water for winter road construction will be sourced from local lakes and streams. Each source
has a defined limit in the Licences on the amount (lakes) or rate (streams) of withdrawal to
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protect aquatic life. We are not proposing to change those limits. Therefore, the plan to
increase the daily water withdrawal limit will not alter the existing aquatic life protections.
Follow‐Up
Should you have any questions or concerns related to any of the above‐mentioned applications,
please contact us. Please note that, once the Board accepts our applications, there will also be
many opportunities for you to provide comments as part of the Board’s formal review process.
If you wish to provide written comments to us, please do by letter or email. If you have no
comments at this time, we would appreciate a written acknowledgement of our engagement,
which also can be by letter or email.
Thank you.
Sincerely,

David P. Harpley
VP Environment and Permitting Affairs
cc Don MacDonald, CEO, NorZinc

Suite 1710-650 West Georgia Street, Vancouver, BC V6B 4N9
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Resolved

Chief Darrel Betsaka

David Harpley

Dec. 3, 2020

Amend WL

Letter re Type B WL amendment application

Kathy Racher, NDDB
technical rep.

David Harpley

Dec. 9, 2020

Amend WL

Informal technical discussion of application

Chief Steve Vital

David Harpley

Dec. 15,
2020

Amend WL

Letter confirming engagement

David Harpley
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Parent of Canadian Zinc Corporation
December 3 2020
Liidlii Kue First Nation
PO Box 469
Fort Simpson, NT X0E 0N0
Dear Chief Gerry,
Re:

Applications to the Mackenzie Valley Land and Water Board
New Operations Land Use Permit and Water Licence for Expanded Project and
Changes to Effluent Criteria for Exploration Water Licence, Prairie Creek Mine

This letter is to provide you with details of Canadian Zinc Corporation’s (CZN’s) planned
applications to the Mackenzie Valley Land and Water Board (the Board) for new long‐term
operating permits, and to amend effluent criteria in an existing exploration Water Licence.
Details are provided below.
Long‐Term Operations Permits for an Expanded Project
CZN plans to apply to the Board for a Land Use Permit (LUP) and long‐term Water Licence (25
years) for an expanded Prairie Creek Mine (the Mine). Projected mine capital and operating
costs have increased over time, and so we have had to change our mine plan to make sure the
project is profitable and thus ‘financeable’.
The proposed expansion will consist of an increased mining rate, which will allow metal
concentrates to be produced at a higher rate. The original mine life is expected to be
maintained through further exploration drilling, which occurred recently and is planned to
continue in 2021. This drilling is occurring within the existing inferred mineral resources which
we expect to lead to an increase in the mineable reserves.
We will also be proposing some changes to the original operating Water Licence MV2008L2‐
002. These changes relate to improved wastewater management plans, the operation of larger
temporary stockpiles, and a larger waste rock pile.
The Company recently discussed these proposed applications informally with regulators and
representatives of a number of local First Nations, and provided an informal information
package. An abbreviated version of the package is attached for your information. This letter is
to formally notify you of the planned applications.
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Changes to Effluent Criteria for Exploration Water Licence MV2019L2‐006
Water Licence MV2019L2‐006 was issued on September 9, 2019 and regulates the
development of a 2nd underground exploration decline, and the treatment and discharge of
mine water. CZN has been treating mine water since 2006 when the 1st underground decline
was initiated. That decline is currently flooded, and while it produces some water, the water
does not require treatment to meet effluent limits in the Licence. Mine water from the other
mine workings, developed by Cadillac Explorations prior to CZN’s site tenure, requires
treatment.
The main constituent in the mine water requiring treatment is zinc. The existing Licence
contains an effluent limit for total zinc. Total zinc refers to the sum of the concentration of zinc
dissolved in the water as well as the concentration of zinc in sediment particles in the water.
CZN has had difficulty in removing sediment from the treated water, which has sometimes led
to the total zinc concentration exceeding the effluent criterion in the Licence. CZN has been
successful in lowering the dissolved zinc concentration.
Prior to 2018, the federal Canadian Council for Ministers of the Environment (CCME)
maintained a total zinc guideline for the protection of aquatic life. In 2018, the CCME replaced
the total zinc guideline with a new one for dissolved zinc. In doing this, the CCME signalled that
it is the dissolved form of zinc that is important for protection, not the total form. Accordingly,
CZN is planning to apply to the Board to change the zinc criterion in the Licence from total to
dissolved, consistent with the CCME dissolved zinc guideline. This will not mean any reduction
by CZN of water treatment efforts, only it should avoid exceedances of the Licence criterion
which incorrectly associate total zinc with a reduction in aquatic life protection.
All Season Road Water Licences
In the spring of this year, we advised you that CZN was planning to apply for a Type A Water
Licences for the all season road (ASR) to replace the Type B Water Licences MV2014L8‐0006
(territorial land) and PC2014L8‐0006 (Nahanni National Park Reserve (NNPR) land). This is to
advise you that we have not yet made these applications, but still plan to do so.
The Type B Water Licences each have a daily water withdrawal limit of 299 m3/day. This is the
maximum allowed for a Type B Licence. When CZN tendered a winter road construction
contract last year, many contractors indicated that the water withdrawal limit was an
impediment to winter road construction progress. As a result, CZN plans to apply for Type A
Licences in order to increase the water withdrawal limit.
Water for winter road construction will be sourced from local lakes and streams. Each source
has a defined limit in the Licences on the amount (lakes) or rate (streams) of withdrawal to
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protect aquatic life. We are not proposing to change those limits. Therefore, the plan to
increase the daily water withdrawal limit will not alter the existing aquatic life protections.
Follow‐Up
Should you have any questions or concerns related to any of the above‐mentioned applications,
please contact us. Please note that, once the Board accepts our applications, there will also be
many opportunities for you to provide comments as part of the Board’s formal review process.
If you wish to provide written comments to us, please do by letter or email. If you have no
comments at this time, we would appreciate a written acknowledgement of our engagement,
which also can be by letter or email.
Thank you.
Sincerely,

David P. Harpley
VP Environment and Permitting Affairs
cc Don MacDonald, CEO, NorZinc
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P.O. Box 469, Fort Simpson, NT XOE ONO Phone: 867-695-3131 Fax: 867-695-2665

December 9, 2020

NorZinc

Suite 1710-650 West Georgia Street
Vancouver, BC V6B 4N9

Attention David Harpley
VP, Environment and Permitting Affairs
via email: David.Harpley@norzinc.com

RE: NZC Applications to the Mackenzie Valley Land and Water Board: New Operations
Land Use Permit and Water Licence for Expanded Project and Changes to Effluent Criteria
for Exploration Water Licence, Prairie Creek Mine
Dear David and NorZinc Team:
This letter is to confirm Liidl}} K^ First Nation's receipt of NorZinc's December 3 letter
regarding NorZinc's planned applications to the Mackenzie Valley Land and Water Board for new
long-term operating permits, and to amend effluent criteria in an existing exploration Water
Licence. NorZinc has engaged our community on these matters, and Liidl^ K4? looks forward to
working with NorZinc and actively participating in the regulatory process as these matters moving
forward.

Mahsi Cho,

<?^

Sub-ChiefKele Antoine

LiidUi K^ First Nation
Box 469, Fort Simpson, NT

XOE ONO
T: (867) 695-3131 ext: 1003
F:(867)695-2665
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Parent of Canadian Zinc Corporation
December 3 2020
Chief Eugene Hope
Acho Dene Koe First Nation
General Delivery
Fort Liard, NT X0G 0A0
Dear Chief Eugene,
Re:

Applications to the Mackenzie Valley Land and Water Board
New Operations Land Use Permit and Water Licence for Expanded Project and
Changes to Effluent Criteria for Exploration Water Licence, Prairie Creek Mine

This letter is to provide you with details of Canadian Zinc Corporation’s (CZN’s) planned
applications to the Mackenzie Valley Land and Water Board (the Board) for new long‐term
operating permits, and to amend effluent criteria in an existing exploration Water Licence.
Details are provided below.
Long‐Term Operations Permits for an Expanded Project
CZN plans to apply to the Board for a Land Use Permit (LUP) and long‐term Water Licence (25
years) for an expanded Prairie Creek Mine (the Mine). Projected mine capital and operating
costs have increased over time, and so we have had to change our mine plan to make sure the
project is profitable and thus ‘financeable’.
The proposed expansion will consist of an increased mining rate, which will allow metal
concentrates to be produced at a higher rate. The original mine life is expected to be
maintained through further exploration drilling, which occurred recently and is planned to
continue in 2021. This drilling is occurring within the existing inferred mineral resources which
we expect to lead to an increase in the mineable reserves.
We will also be proposing some changes to the original operating Water Licence MV2008L2‐
002. These changes relate to improved wastewater management plans, the operation of larger
temporary stockpiles, and a larger waste rock pile.
The Company recently discussed these proposed applications informally with regulators and
representatives of a number of local First Nations, and provided an informal information
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package. An abbreviated version of the package is attached for your information. This letter is
to formally notify you of the planned applications.
Changes to Effluent Criteria for Exploration Water Licence MV2019L2‐006
Water Licence MV2019L2‐006 was issued on September 9, 2019 and regulates the
development of a 2nd underground exploration decline, and the treatment and discharge of
mine water. CZN has been treating mine water since 2006 when the 1st underground decline
was initiated. That decline is currently flooded, and while it produces some water, the water
does not require treatment to meet effluent limits in the Licence. Mine water from the other
mine workings, developed by Cadillac Explorations prior to CZN’s site tenure, requires
treatment.
The main constituent in the mine water requiring treatment is zinc. The existing Licence
contains an effluent limit for total zinc. Total zinc refers to the sum of the concentration of zinc
dissolved in the water as well as the concentration of zinc in sediment particles in the water.
CZN has had difficulty in removing sediment from the treated water, which has sometimes led
to the total zinc concentration exceeding the effluent criterion in the Licence. CZN has been
successful in lowering the dissolved zinc concentration.
Prior to 2018, the federal Canadian Council for Ministers of the Environment (CCME)
maintained a total zinc guideline for the protection of aquatic life. In 2018, the CCME replaced
the total zinc guideline with a new one for dissolved zinc. In doing this, the CCME signalled that
it is the dissolved form of zinc that is important for protection, not the total form. Accordingly,
CZN is planning to apply to the Board to change the zinc criterion in the Licence from total to
dissolved, consistent with the CCME dissolved zinc guideline. This will not mean any reduction
by CZN of water treatment efforts, only it should avoid exceedances of the Licence criterion
which incorrectly associate total zinc with a reduction in aquatic life protection.
All Season Road Water Licences
In the spring of this year, we advised you that CZN was planning to apply for a Type A Water
Licences for the all season road (ASR) to replace the Type B Water Licences MV2014L8‐0006
(territorial land) and PC2014L8‐0006 (Nahanni National Park Reserve (NNPR) land). This is to
advise you that we have not yet made these applications, but still plan to do so.
The Type B Water Licences each have a daily water withdrawal limit of 299 m3/day. This is the
maximum allowed for a Type B Licence. When CZN tendered a winter road construction
contract last year, many contractors indicated that the water withdrawal limit was an
impediment to winter road construction progress. As a result, CZN plans to apply for Type A
Licences in order to increase the water withdrawal limit.
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Water for winter road construction will be sourced from local lakes and streams. Each source
has a defined limit in the Licences on the amount (lakes) or rate (streams) of withdrawal to
protect aquatic life. We are not proposing to change those limits. Therefore, the plan to
increase the daily water withdrawal limit will not alter the existing aquatic life protections.
Follow‐Up
Should you have any questions or concerns related to any of the above‐mentioned applications,
please contact us. Please note that, once the Board accepts our applications, there will also be
many opportunities for you to provide comments as part of the Board’s formal review process.
If you wish to provide written comments to us, please do by letter or email. If you have no
comments at this time, we would appreciate a written acknowledgement of our engagement,
which also can be by letter or email.
Thank you.
Sincerely,

David P. Harpley
VP Environment and Permitting Affairs
cc Don MacDonald, CEO, NorZinc
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General Delivery, Fort Liard, NT X0G 0A0
Tel: (867) 770-4571

Website: www.adkfirstnation.ca

December 18, 2020
David Harpley, VP, Environment and Permitting Affairs
Canadian Zinc (Nor Zinc Ltd)
Suite 1710-650 West Georgia Street
Vancouver, BC V6B4N9

RE:

VIA EMAIL: David.Harpley@norzinc.com
SENT ELECTRONICALLY ONLY

NORZINC – PRAIRIE CREEK MINE –
PROPOSED CHANGES TO THE EFFLUENT CRITERIA (MV2019L2-006)

Acho Dene Koe First Nation writes in response to a technical meeting held December 9, 2020
by Canadian Zinc (Nor Zinc Ltd.) and a request to acknowledge engagement also received on
December 9, 2020.
Acho Dene Koe First Nation’s Traditional territory and waters span three jurisdictions: British
Columbia. Yukon Territory and the Northwest Territories.
Our main community is currently settled in Fort Liard, north of the British Columbia – Northwest
Territories border, but our members continue to use and occupy our Traditional territory. Our
members, for example, have cabins throughout our territory, and continue to maintain a small
settlement at François Lake in northern British Columbia. As our ancestors did, we hunt, trap,
fish and gather for food, social, cultural, and trading purposes throughout our Traditional
territory.
We adhered to Treaty 11, and as such, we have treaty-protected hunting rights. Additionally, we
assert Aboriginal rights, including title, throughout our Traditional territory.
Our rights, and our Traditional territory, are affected by the proposed application since potential
impacts to wildlife and wildlife habitat, water quality and human health can and will be felt
outside of the project footprint area and in Acho Dene Koe First Nation territory.
Response to Technical Meeting
The technical meeting provided an opportunity for rights holders and other interested parties to
ask technical questions related to a letter and materials provided by Canadian Zinc (Nor Zinc
Ltd.) on December 3, 2020. In Canadian Zinc (Nor Zinc Ltd.)’s December 3, 2020 letter,
Canadian Zinc (Nor Zinc Ltd.) summarized proposed changes to the effluent quality criterion
associated with Water Licence MV2019L2‐ 006.to Canadian Zinc (Nor Zinc Ltd.)’s proposal to
change the effluent quality criterion from total zinc to dissolved zinc would reflect similar

changes in federal zinc guidelines for water quality set by the Canadian Council for Ministers of
the Environment.
Acho Dene Koe First Nation overall agrees with Canadian Zinc (Nor Zinc Ltd.)’s actions to
implement criteria and guidelines that reflect the latest science and environmental best
practices. However, in our review of the proposed new effluent quality criterion, we highlight
two preliminary concerns:
1. In documentation provided to Acho Dene Koe First Nation by Canadian Zinc (Nor Zinc Ltd.),
Nor Zinc noted that sediment dissolution can occur in the polishing pond, indicating that zinc
precipitates may dissolve in the downstream environment.
It is imperative that Canadian Zinc (Nor Zinc Ltd.) fully analyze, document and safely
manage the mechanisms for zinc dissolution, and the proportion of the total zinc that will
dissolve once discharged into Prairie Creek, as total zinc concentrations in the polishing
pond discharge consistently exceed current site effluent quality criterion. Given the
concentration of total zinc which remains high in mine effluent, the unknown risk of
dissolution once it enters Prairie Creek, remains a significant concern
2. Canadian Zinc (Nor Zinc Ltd.) has assumed that it is appropriate to set the dissolved zinc
EQC the same as the existing total zinc effluent quality criterion at 0.4 mg/L. Canadian Zinc
(Nor Zinc Ltd.) has not provided any evidence to support this assumed value. This is not a
conservative assumption, and requires evidence to justify this assertion, especially given the
fact that the Canadian Council for Ministers of the Environment formula does not apply at
the background pH of Prairie Creek.
The Canadian Council for Ministers of the Environment formula to determine the site-specific
water quality guideline for zinc is only valid between pH 6.5 and 8.13. The background pH of
the water in Prairie Creek frequently exceeds the pH range for the formula. Within the valid
pH range, the Canadian Council for Ministers of the Environment zinc guideline value
decreases with an increase in pH. Furthermore, the Canadian Council for Ministers of the
Environment guideline also fluctuates based on hardness (as a measure of calcium) and
dissolved organic carbon. The Canadian Council for Ministers of the Environment has noted
that dissolved zinc is particularly toxic for salmonids (such as bull trout). As such, a
conservative value must be used to be sufficiently protective of this species.
Response to Engagement
In addition to the noted technical concerns, we would like to reiterate the importance of
Canadian Zinc (Nor Zinc Ltd.) fostering a meaningful engagement process with Acho Dene Koe
First Nation. From Acho Dene Koe First Nation’s perspective, Canadian Zinc (Nor Zinc Ltd.) has
initiated an engagement process with Acho Dene Koe First Nation and shared some preliminary
information regarding the proposed changes to the Water License. A critical component of
meaningful engagement is providing adequate time and capacity to support Acho Dene Koe
First Nation’s participation in engagement activities, identify concerns and thoroughly assess the
impacts of proposed activities on our Treaty and Aboriginal rights and interests.
Acho Dene Koe First Nation received the materials and request for the technical meeting only
three business days before the meeting was scheduled. Given the short turnaround to review
documents ahead of the technical meeting and limited opportunity to provide meaningful
comment prior to Nor Zinc’s application to the Mackenzie Valley Land and Water Board, Acho

Dene Koe First Nation would appreciate at least 2 weeks to respond to such requests if they are
minor in nature, and 3 weeks for more complex matters. We appreciate Nor Zinc’s efforts to
engage Acho Dene Koe First Nation in advance of applications being submitted to the
Mackenzie Valley Land and Water Board and are hopeful we can work collaboratively to
improve the engagement process for the upcoming applications to the Mackenzie Valley Land
and Water Board in 2021.
Lastly, we would like to reiterate the importance of all regulatory and technical correspondence
between Canadian Zinc (Nor Zinc Ltd.) and Acho Dene Koe First Nation being sent to the Acho
Dene Koe First Nation’s Lands Office email, lands@adkfirstnation.ca.
If you have any questions concerning our response, I would ask that you email our Lands
Manager, Meghan Buckham at lands@adkfirstnation.ca
Thank you.
Yours truly,
ACHO DENE KOE FIRST NATION
Signed on behalf of Chief Eugene (Gene) Hope

___________________________
Boyd Clark
Advisor/Acting Band Manager
Cc.

Chief Eugene Hope
Hana Boye, Legal (Donovan & Co)
Barney Dohm, Negotiator
Meghan Buckham, Lands Manager (Consultant –Shared Value Solutions)
Scott Mackay, Lands Director (Consultant – Shared Value Solutions)
Directors, ADK Holdings Ltd.
Council

Parent of Canadian Zinc Corporation
December 3 2020
Chief Stanley Sanguez
Jean Marie River First Nation
General Delivery
Jean Marie River, NT X0E 0N0
Dear Chief Stanley,
Re:

Applications to the Mackenzie Valley Land and Water Board
New Operations Land Use Permit and Water Licence for Expanded Project and
Changes to Effluent Criteria for Exploration Water Licence, Prairie Creek Mine

This letter is to provide you with details of Canadian Zinc Corporation’s (CZN’s) planned
applications to the Mackenzie Valley Land and Water Board (the Board) for new long‐term
operating permits, and to amend effluent criteria in an existing exploration Water Licence.
Details are provided below.
Long‐Term Operations Permits for an Expanded Project
CZN plans to apply to the Board for a Land Use Permit (LUP) and long‐term Water Licence (25
years) for an expanded Prairie Creek Mine (the Mine). Projected mine capital and operating
costs have increased over time, and so we have had to change our mine plan to make sure the
project is profitable and thus ‘financeable’.
The proposed expansion will consist of an increased mining rate, which will allow metal
concentrates to be produced at a higher rate. The original mine life is expected to be
maintained through further exploration drilling, which occurred recently and is planned to
continue in 2021. This drilling is occurring within the existing inferred mineral resources which
we expect to lead to an increase in the mineable reserves.
We will also be proposing some changes to the original operating Water Licence MV2008L2‐
002. These changes relate to improved wastewater management plans, the operation of larger
temporary stockpiles, and a larger waste rock pile.
The Company recently discussed these proposed applications informally with regulators and
representatives of a number of local First Nations, and provided an informal information
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package. An abbreviated version of the package is attached for your information. This letter is
to formally notify you of the planned applications.
Changes to Effluent Criteria for Exploration Water Licence MV2019L2‐006
Water Licence MV2019L2‐006 was issued on September 9, 2019 and regulates the
development of a 2nd underground exploration decline, and the treatment and discharge of
mine water. CZN has been treating mine water since 2006 when the 1st underground decline
was initiated. That decline is currently flooded, and while it produces some water, the water
does not require treatment to meet effluent limits in the Licence. Mine water from the other
mine workings, developed by Cadillac Explorations prior to CZN’s site tenure, requires
treatment.
The main constituent in the mine water requiring treatment is zinc. The existing Licence
contains an effluent limit for total zinc. Total zinc refers to the sum of the concentration of zinc
dissolved in the water as well as the concentration of zinc in sediment particles in the water.
CZN has had difficulty in removing sediment from the treated water, which has sometimes led
to the total zinc concentration exceeding the effluent criterion in the Licence. CZN has been
successful in lowering the dissolved zinc concentration.
Prior to 2018, the federal Canadian Council for Ministers of the Environment (CCME)
maintained a total zinc guideline for the protection of aquatic life. In 2018, the CCME replaced
the total zinc guideline with a new one for dissolved zinc. In doing this, the CCME signalled that
it is the dissolved form of zinc that is important for protection, not the total form. Accordingly,
CZN is planning to apply to the Board to change the zinc criterion in the Licence from total to
dissolved, consistent with the CCME dissolved zinc guideline. This will not mean any reduction
by CZN of water treatment efforts, only it should avoid exceedances of the Licence criterion
which incorrectly associate total zinc with a reduction in aquatic life protection.
All Season Road Water Licences
In the spring of this year, we advised you that CZN was planning to apply for a Type A Water
Licences for the all season road (ASR) to replace the Type B Water Licences MV2014L8‐0006
(territorial land) and PC2014L8‐0006 (Nahanni National Park Reserve (NNPR) land). This is to
advise you that we have not yet made these applications, but still plan to do so.
The Type B Water Licences each have a daily water withdrawal limit of 299 m3/day. This is the
maximum allowed for a Type B Licence. When CZN tendered a winter road construction
contract last year, many contractors indicated that the water withdrawal limit was an
impediment to winter road construction progress. As a result, CZN plans to apply for Type A
Licences in order to increase the water withdrawal limit.
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Water for winter road construction will be sourced from local lakes and streams. Each source
has a defined limit in the Licences on the amount (lakes) or rate (streams) of withdrawal to
protect aquatic life. We are not proposing to change those limits. Therefore, the plan to
increase the daily water withdrawal limit will not alter the existing aquatic life protections.
Follow‐Up
Should you have any questions or concerns related to any of the above‐mentioned applications,
please contact us. Please note that, once the Board accepts our applications, there will also be
many opportunities for you to provide comments as part of the Board’s formal review process.
If you wish to provide written comments to us, please do by letter or email. If you have no
comments at this time, we would appreciate a written acknowledgement of our engagement,
which also can be by letter or email.
Thank you.
Sincerely,

David P. Harpley
VP Environment and Permitting Affairs
cc Don MacDonald, CEO, NorZinc
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Parent of Canadian Zinc Corporation
December 3 2020
Chief Dolphus Jumbo
Sambaa K’e Dene Band
PO Box 10
Trout Lake, NT X0E 1Z0
Dear Chief Dolphus
Re:

Applications to the Mackenzie Valley Land and Water Board
New Operations Land Use Permit and Water Licence for Expanded Project and
Changes to Effluent Criteria for Exploration Water Licence, Prairie Creek Mine

This letter is to provide you with details of Canadian Zinc Corporation’s (CZN’s) planned
applications to the Mackenzie Valley Land and Water Board (the Board) for new long‐term
operating permits, and to amend effluent criteria in an existing exploration Water Licence.
Details are provided below.
Long‐Term Operations Permits for an Expanded Project
CZN plans to apply to the Board for a Land Use Permit (LUP) and long‐term Water Licence (25
years) for an expanded Prairie Creek Mine (the Mine). Projected mine capital and operating
costs have increased over time, and so we have had to change our mine plan to make sure the
project is profitable and thus ‘financeable’.
The proposed expansion will consist of an increased mining rate, which will allow metal
concentrates to be produced at a higher rate. The original mine life is expected to be
maintained through further exploration drilling, which occurred recently and is planned to
continue in 2021. This drilling is occurring within the existing inferred mineral resources which
we expect to lead to an increase in the mineable reserves.
We will also be proposing some changes to the original operating Water Licence MV2008L2‐
002. These changes relate to improved wastewater management plans, the operation of larger
temporary stockpiles, and a larger waste rock pile.
The Company recently discussed these proposed applications informally with regulators and
representatives of a number of local First Nations, and provided an informal information
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package. An abbreviated version of the package is attached for your information. This letter is
to formally notify you of the planned applications.
Changes to Effluent Criteria for Exploration Water Licence MV2019L2‐006
Water Licence MV2019L2‐006 was issued on September 9, 2019 and regulates the
development of a 2nd underground exploration decline, and the treatment and discharge of
mine water. CZN has been treating mine water since 2006 when the 1st underground decline
was initiated. That decline is currently flooded, and while it produces some water, the water
does not require treatment to meet effluent limits in the Licence. Mine water from the other
mine workings, developed by Cadillac Explorations prior to CZN’s site tenure, requires
treatment.
The main constituent in the mine water requiring treatment is zinc. The existing Licence
contains an effluent limit for total zinc. Total zinc refers to the sum of the concentration of zinc
dissolved in the water as well as the concentration of zinc in sediment particles in the water.
CZN has had difficulty in removing sediment from the treated water, which has sometimes led
to the total zinc concentration exceeding the effluent criterion in the Licence. CZN has been
successful in lowering the dissolved zinc concentration.
Prior to 2018, the federal Canadian Council for Ministers of the Environment (CCME)
maintained a total zinc guideline for the protection of aquatic life. In 2018, the CCME replaced
the total zinc guideline with a new one for dissolved zinc. In doing this, the CCME signalled that
it is the dissolved form of zinc that is important for protection, not the total form. Accordingly,
CZN is planning to apply to the Board to change the zinc criterion in the Licence from total to
dissolved, consistent with the CCME dissolved zinc guideline. This will not mean any reduction
by CZN of water treatment efforts, only it should avoid exceedances of the Licence criterion
which incorrectly associate total zinc with a reduction in aquatic life protection.
All Season Road Water Licences
In the spring of this year, we advised you that CZN was planning to apply for a Type A Water
Licences for the all season road (ASR) to replace the Type B Water Licences MV2014L8‐0006
(territorial land) and PC2014L8‐0006 (Nahanni National Park Reserve (NNPR) land). This is to
advise you that we have not yet made these applications, but still plan to do so.
The Type B Water Licences each have a daily water withdrawal limit of 299 m3/day. This is the
maximum allowed for a Type B Licence. When CZN tendered a winter road construction
contract last year, many contractors indicated that the water withdrawal limit was an
impediment to winter road construction progress. As a result, CZN plans to apply for Type A
Licences in order to increase the water withdrawal limit.
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Water for winter road construction will be sourced from local lakes and streams. Each source
has a defined limit in the Licences on the amount (lakes) or rate (streams) of withdrawal to
protect aquatic life. We are not proposing to change those limits. Therefore, the plan to
increase the daily water withdrawal limit will not alter the existing aquatic life protections.
Follow‐Up
Should you have any questions or concerns related to any of the above‐mentioned applications,
please contact us. Please note that, once the Board accepts our applications, there will also be
many opportunities for you to provide comments as part of the Board’s formal review process.
If you wish to provide written comments to us, please do by letter or email. If you have no
comments at this time, we would appreciate a written acknowledgement of our engagement,
which also can be by letter or email.
Thank you.
Sincerely,

David P. Harpley
VP Environment and Permitting Affairs
cc Don MacDonald, CEO, NorZinc
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Parent of Canadian Zinc Corporation
December 3 2020
President Daniel Peterson
Fort Simpson Métis Nation
PO Box 408
Fort Simpson, NT X0E 0N0
Dear Sir,
Re:

Applications to the Mackenzie Valley Land and Water Board
New Operations Land Use Permit and Water Licence for Expanded Project and
Changes to Effluent Criteria for Exploration Water Licence, Prairie Creek Mine

This letter is to provide you with details of Canadian Zinc Corporation’s (CZN’s) planned
applications to the Mackenzie Valley Land and Water Board (the Board) for new long‐term
operating permits, and to amend effluent criteria in an existing exploration Water Licence.
Details are provided below.
Long‐Term Operations Permits for an Expanded Project
CZN plans to apply to the Board for a Land Use Permit (LUP) and long‐term Water Licence (25
years) for an expanded Prairie Creek Mine (the Mine). Projected mine capital and operating
costs have increased over time, and so we have had to change our mine plan to make sure the
project is profitable and thus ‘financeable’.
The proposed expansion will consist of an increased mining rate, which will allow metal
concentrates to be produced at a higher rate. The original mine life is expected to be
maintained through further exploration drilling, which occurred recently and is planned to
continue in 2021. This drilling is occurring within the existing inferred mineral resources which
we expect to lead to an increase in the mineable reserves.
We will also be proposing some changes to the original operating Water Licence MV2008L2‐
002. These changes relate to improved wastewater management plans, the operation of larger
temporary stockpiles, and a larger waste rock pile.
The Company recently discussed these proposed applications informally with regulators and
representatives of a number of local First Nations, and provided an informal information
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package. An abbreviated version of the package is attached for your information. This letter is
to formally notify you of the planned applications.
Changes to Effluent Criteria for Exploration Water Licence MV2019L2‐006
Water Licence MV2019L2‐006 was issued on September 9, 2019 and regulates the
development of a 2nd underground exploration decline, and the treatment and discharge of
mine water. CZN has been treating mine water since 2006 when the 1st underground decline
was initiated. That decline is currently flooded, and while it produces some water, the water
does not require treatment to meet effluent limits in the Licence. Mine water from the other
mine workings, developed by Cadillac Explorations prior to CZN’s site tenure, requires
treatment.
The main constituent in the mine water requiring treatment is zinc. The existing Licence
contains an effluent limit for total zinc. Total zinc refers to the sum of the concentration of zinc
dissolved in the water as well as the concentration of zinc in sediment particles in the water.
CZN has had difficulty in removing sediment from the treated water, which has sometimes led
to the total zinc concentration exceeding the effluent criterion in the Licence. CZN has been
successful in lowering the dissolved zinc concentration.
Prior to 2018, the federal Canadian Council for Ministers of the Environment (CCME)
maintained a total zinc guideline for the protection of aquatic life. In 2018, the CCME replaced
the total zinc guideline with a new one for dissolved zinc. In doing this, the CCME signalled that
it is the dissolved form of zinc that is important for protection, not the total form. Accordingly,
CZN is planning to apply to the Board to change the zinc criterion in the Licence from total to
dissolved, consistent with the CCME dissolved zinc guideline. This will not mean any reduction
by CZN of water treatment efforts, only it should avoid exceedances of the Licence criterion
which incorrectly associate total zinc with a reduction in aquatic life protection.
All Season Road Water Licences
In the spring of this year, we advised you that CZN was planning to apply for a Type A Water
Licences for the all season road (ASR) to replace the Type B Water Licences MV2014L8‐0006
(territorial land) and PC2014L8‐0006 (Nahanni National Park Reserve (NNPR) land). This is to
advise you that we have not yet made these applications, but still plan to do so.
The Type B Water Licences each have a daily water withdrawal limit of 299 m3/day. This is the
maximum allowed for a Type B Licence. When CZN tendered a winter road construction
contract last year, many contractors indicated that the water withdrawal limit was an
impediment to winter road construction progress. As a result, CZN plans to apply for Type A
Licences in order to increase the water withdrawal limit.
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Water for winter road construction will be sourced from local lakes and streams. Each source
has a defined limit in the Licences on the amount (lakes) or rate (streams) of withdrawal to
protect aquatic life. We are not proposing to change those limits. Therefore, the plan to
increase the daily water withdrawal limit will not alter the existing aquatic life protections.
Follow‐Up
Should you have any questions or concerns related to any of the above‐mentioned applications,
please contact us. Please note that, once the Board accepts our applications, there will also be
many opportunities for you to provide comments as part of the Board’s formal review process.
If you wish to provide written comments to us, please do by letter or email. If you have no
comments at this time, we would appreciate a written acknowledgement of our engagement,
which also can be by letter or email.
Thank you.
Sincerely,

David P. Harpley
VP Environment and Permitting Affairs
cc Don MacDonald, CEO, NorZinc
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December 3 2020
Chief Morris Moses
Pehdzeh Ki First Nation
General Delivery
Wrigley, NT X0E 1E0
Dear: Chief Morris,
Re:

Applications to the Mackenzie Valley Land and Water Board
New Operations Land Use Permit and Water Licence for Expanded Project and
Changes to Effluent Criteria for Exploration Water Licence, Prairie Creek Mine

This letter is to provide you with details of Canadian Zinc Corporation’s (CZN’s) planned
applications to the Mackenzie Valley Land and Water Board (the Board) for new long‐term
operating permits, and to amend effluent criteria in an existing exploration Water Licence.
Details are provided below.
Long‐Term Operations Permits for an Expanded Project
CZN plans to apply to the Board for a Land Use Permit (LUP) and long‐term Water Licence (25
years) for an expanded Prairie Creek Mine (the Mine). Projected mine capital and operating
costs have increased over time, and so we have had to change our mine plan to make sure the
project is profitable and thus ‘financeable’.
The proposed expansion will consist of an increased mining rate, which will allow metal
concentrates to be produced at a higher rate. The original mine life is expected to be
maintained through further exploration drilling, which occurred recently and is planned to
continue in 2021. This drilling is occurring within the existing inferred mineral resources which
we expect to lead to an increase in the mineable reserves.
We will also be proposing some changes to the original operating Water Licence MV2008L2‐
002. These changes relate to improved wastewater management plans, the operation of larger
temporary stockpiles, and a larger waste rock pile.
The Company recently discussed these proposed applications informally with regulators and
representatives of a number of local First Nations, and provided an informal information
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package. An abbreviated version of the package is attached for your information. This letter is
to formally notify you of the planned applications.
Changes to Effluent Criteria for Exploration Water Licence MV2019L2‐006
Water Licence MV2019L2‐006 was issued on September 9, 2019 and regulates the
development of a 2nd underground exploration decline, and the treatment and discharge of
mine water. CZN has been treating mine water since 2006 when the 1st underground decline
was initiated. That decline is currently flooded, and while it produces some water, the water
does not require treatment to meet effluent limits in the Licence. Mine water from the other
mine workings, developed by Cadillac Explorations prior to CZN’s site tenure, requires
treatment.
The main constituent in the mine water requiring treatment is zinc. The existing Licence
contains an effluent limit for total zinc. Total zinc refers to the sum of the concentration of zinc
dissolved in the water as well as the concentration of zinc in sediment particles in the water.
CZN has had difficulty in removing sediment from the treated water, which has sometimes led
to the total zinc concentration exceeding the effluent criterion in the Licence. CZN has been
successful in lowering the dissolved zinc concentration.
Prior to 2018, the federal Canadian Council for Ministers of the Environment (CCME)
maintained a total zinc guideline for the protection of aquatic life. In 2018, the CCME replaced
the total zinc guideline with a new one for dissolved zinc. In doing this, the CCME signalled that
it is the dissolved form of zinc that is important for protection, not the total form. Accordingly,
CZN is planning to apply to the Board to change the zinc criterion in the Licence from total to
dissolved, consistent with the CCME dissolved zinc guideline. This will not mean any reduction
by CZN of water treatment efforts, only it should avoid exceedances of the Licence criterion
which incorrectly associate total zinc with a reduction in aquatic life protection.
All Season Road Water Licences
In the spring of this year, we advised you that CZN was planning to apply for a Type A Water
Licences for the all season road (ASR) to replace the Type B Water Licences MV2014L8‐0006
(territorial land) and PC2014L8‐0006 (Nahanni National Park Reserve (NNPR) land). This is to
advise you that we have not yet made these applications, but still plan to do so.
The Type B Water Licences each have a daily water withdrawal limit of 299 m3/day. This is the
maximum allowed for a Type B Licence. When CZN tendered a winter road construction
contract last year, many contractors indicated that the water withdrawal limit was an
impediment to winter road construction progress. As a result, CZN plans to apply for Type A
Licences in order to increase the water withdrawal limit.
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Water for winter road construction will be sourced from local lakes and streams. Each source
has a defined limit in the Licences on the amount (lakes) or rate (streams) of withdrawal to
protect aquatic life. We are not proposing to change those limits. Therefore, the plan to
increase the daily water withdrawal limit will not alter the existing aquatic life protections.
Follow‐Up
Should you have any questions or concerns related to any of the above‐mentioned applications,
please contact us. Please note that, once the Board accepts our applications, there will also be
many opportunities for you to provide comments as part of the Board’s formal review process.
If you wish to provide written comments to us, please do by letter or email. If you have no
comments at this time, we would appreciate a written acknowledgement of our engagement,
which also can be by letter or email.
Thank you.
Sincerely,

David P. Harpley
VP Environment and Permitting Affairs
cc Don MacDonald, CEO, NorZinc
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Parent of Canadian Zinc Corporation
December 3 2020
Grand Chief Gladys Norwegian
Dehcho First Nations
PO Box 89
Fort Simpson, NT X0E 0N0
Dear: Grand Chief Gladys,
Re:

Applications to the Mackenzie Valley Land and Water Board
New Operations Land Use Permit and Water Licence for Expanded Project and
Changes to Effluent Criteria for Exploration Water Licence, Prairie Creek Mine

This letter is to provide you with details of Canadian Zinc Corporation’s (CZN’s) planned
applications to the Mackenzie Valley Land and Water Board (the Board) for new long‐term
operating permits, and to amend effluent criteria in an existing exploration Water Licence.
Details are provided below.
Long‐Term Operations Permits for an Expanded Project
CZN plans to apply to the Board for a Land Use Permit (LUP) and long‐term Water Licence (25
years) for an expanded Prairie Creek Mine (the Mine). Projected mine capital and operating
costs have increased over time, and so we have had to change our mine plan to make sure the
project is profitable and thus ‘financeable’.
The proposed expansion will consist of an increased mining rate, which will allow metal
concentrates to be produced at a higher rate. The original mine life is expected to be
maintained through further exploration drilling, which occurred recently and is planned to
continue in 2021. This drilling is occurring within the existing inferred mineral resources which
we expect to lead to an increase in the mineable reserves.
We will also be proposing some changes to the original operating Water Licence MV2008L2‐
002. These changes relate to improved wastewater management plans, the operation of larger
temporary stockpiles, and a larger waste rock pile.
The Company recently discussed these proposed applications informally with regulators and
representatives of a number of local First Nations, and provided an informal information
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package. An abbreviated version of the package is attached for your information. This letter is
to formally notify you of the planned applications.
Changes to Effluent Criteria for Exploration Water Licence MV2019L2‐006
Water Licence MV2019L2‐006 was issued on September 9, 2019 and regulates the
development of a 2nd underground exploration decline, and the treatment and discharge of
mine water. CZN has been treating mine water since 2006 when the 1st underground decline
was initiated. That decline is currently flooded, and while it produces some water, the water
does not require treatment to meet effluent limits in the Licence. Mine water from the other
mine workings, developed by Cadillac Explorations prior to CZN’s site tenure, requires
treatment.
The main constituent in the mine water requiring treatment is zinc. The existing Licence
contains an effluent limit for total zinc. Total zinc refers to the sum of the concentration of zinc
dissolved in the water as well as the concentration of zinc in sediment particles in the water.
CZN has had difficulty in removing sediment from the treated water, which has sometimes led
to the total zinc concentration exceeding the effluent criterion in the Licence. CZN has been
successful in lowering the dissolved zinc concentration.
Prior to 2018, the federal Canadian Council for Ministers of the Environment (CCME)
maintained a total zinc guideline for the protection of aquatic life. In 2018, the CCME replaced
the total zinc guideline with a new one for dissolved zinc. In doing this, the CCME signalled that
it is the dissolved form of zinc that is important for protection, not the total form. Accordingly,
CZN is planning to apply to the Board to change the zinc criterion in the Licence from total to
dissolved, consistent with the CCME dissolved zinc guideline. This will not mean any reduction
by CZN of water treatment efforts, only it should avoid exceedances of the Licence criterion
which incorrectly associate total zinc with a reduction in aquatic life protection.
All Season Road Water Licences
In the spring of this year, we advised you that CZN was planning to apply for a Type A Water
Licences for the all season road (ASR) to replace the Type B Water Licences MV2014L8‐0006
(territorial land) and PC2014L8‐0006 (Nahanni National Park Reserve (NNPR) land). This is to
advise you that we have not yet made these applications, but still plan to do so.
The Type B Water Licences each have a daily water withdrawal limit of 299 m3/day. This is the
maximum allowed for a Type B Licence. When CZN tendered a winter road construction
contract last year, many contractors indicated that the water withdrawal limit was an
impediment to winter road construction progress. As a result, CZN plans to apply for Type A
Licences in order to increase the water withdrawal limit.
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Water for winter road construction will be sourced from local lakes and streams. Each source
has a defined limit in the Licences on the amount (lakes) or rate (streams) of withdrawal to
protect aquatic life. We are not proposing to change those limits. Therefore, the plan to
increase the daily water withdrawal limit will not alter the existing aquatic life protections.
Follow‐Up
Should you have any questions or concerns related to any of the above‐mentioned applications,
please contact us. Please note that, once the Board accepts our applications, there will also be
many opportunities for you to provide comments as part of the Board’s formal review process.
If you wish to provide written comments to us, please do by letter or email. If you have no
comments at this time, we would appreciate a written acknowledgement of our engagement,
which also can be by letter or email.
Thank you.
Sincerely,

David P. Harpley
VP Environment and Permitting Affairs
cc Don MacDonald, CEO, NorZinc
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APPLICATION FOR LICENCE, AMENDMENT OF LICENCE, OR RENEWAL OF LICENCE
IN NON-FEDERAL AREAS
Subsection 5(1) and Schedule C of the Waters Regulations
Use an “X” to
indicate which
Board the
Application is
being made to:

Mackenzie Valley Land and
Water Board:

X

Wek’èezhìi Land and Water Board:

Sahtu Land and Water Board:
Gwich’in Land and Water Board:

To complete this form, please refer to the MVLWB Guide to the Water Licensing Process (Guide) and fill
in the grey fields; attach additional pages, as necessary. Indicate N/A in the grey fields for Items or parts
of Items that are not applicable. Review the following MVLWB guidance for formatting your Application
Package:
•
•

Document Submission Standards
Standard Outline for Management Plans

If applicable, provide the existing or
current Water Licence number:

MV2019L2-0006

Use an “X” to indicate if this Application is accompanied by another
Application for a Water Licence in a federal area and/or a Land Use Permit.
1. NAME AND CONTACT INFORMATION – APPLICANT
Applicant’s Name: David Harpley
Position:
VP Environment and Permitting Affairs
Mailing Address:
Suite 1710 – 650 West Georgia Street
Community:
Vancouver
Telephone:
Prov/Terr:
BC
Email:
Postal Code:
V6B 4N9
Other:

Water Licence:
Land Use Permit:

604 688 2001
David.Harpley@norzinc.com

2. NAME AND CONTACT INFORMATION – APPLICANT’S HEAD OFFICE
Include a Certificate of Corporate Registration from the Government of the Northwest Territories to your
Application Package.
Water Licence – Application – Non-Federal Areas
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Use an “X” to indicate if this information is the same as Item 1 above:
Name:
Position:
Mailing Address:
Community:
Prov/Terr:
Postal Code:

X

Telephone:
Email:
Other:

3. LOCATION OF PROJECT
Use the grey fields below to provide or reference the following information:
Maps and Geographic Information System (GIS) Data: Include a map in your Application Package,
identifying local geographic features, watercourses and water sources, project structures, and location(s)
of any proposed waste deposits. Provide geographic coordinates (latitude and longitude) of project
features, and the maximum and minimum project boundary in degrees, minutes, seconds, or decimal
degrees. Include GIS data in your Application Package, if applicable. Refer to the MVLWB Guideline for
Geographic Information Systems (GIS) Submission Standard for providing geographic information.
Minimum latitude:
61o 32’ 45” N
Maximum latitude:
61o 34’ 30” N
Minimum longitude: 124o 48’ 00” W
Maximum longitude: 124o 49’ 15” W
NTS Map Sheet No.: Provide the map sheet number:

95F/10

Land Types: Use an “X” to indicate the type(s) of land on which the activities are proposed:
Free Hold/
Commissioner’s/
Municipal Land:
X Federal Land:
Private:
Territorial Lands:
4. DESCRIPTION OF PROJECT
Describe your proposed activities in the grey field provided below and contact Board staff to determine
whether additional information will be required. For proposed amendments to authorized activities,
specify: the nature of the amendment, the condition(s) to be amended, and the rationale for the
amendment.
To develop a new decline from the existing 880 m level, including pumping, treatment and discharge of
water inflows using the existing water treatment infrastructure and Polishing Pond, and placement of
waste rock on an existing waste rock pad near the 870 m level portal.
5. TYPE OF UNDERTAKING
Refer to Schedule B of the Waters Regulations. Use an “X” to indicate which one type of undertaking
applies:
1

Industrial

2

Mining and milling

3

Municipal

4

Power

5

Agriculture

6

Conservation

7

Recreation

X

Water Licence – Application – Non-Federal Areas
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8

Miscellaneous

(describe):

6. WATER USE CRITERIA
Refer to Schedules D to H of the Waters Regulations. Use an “X” to indicate which criteria apply:
Type B Type A
To obtain water

X

To cross a watercourse
To modify the bed or bank of a watercourse
Flood control
To divert water
To alter the flow of, or store, water

X
Other

(describe): To discharge treated
water from the new decline and
place waste rock on an existing
waste rock pad. Discharge of
treated water to the Polishing
Pond, and discharge from the
pond.

7. PROPOSED QUANTITY OF WATER INVOLVED
Describe the purpose of each proposed water use, name, and type (e.g., lake, river) of the water source,
the location, and the quantity of water that would be used in the grey fields below. Add more rows as
needed.
Name and
Geographic Coordinates
Proposed
Purpose of
Type of Water
Location
Water Use
Water Use
Latitude
Longitude
Source
Volume/Rate
Potable
Supply well
Prairie
61o 33’ 17” N
124o 48’ 00” W
204 m3/yr
Creek Mine
Drilling
Local creeks
Various
61o 33’ 17” N
124o 48’ 00” W
5 m3/hole
For each water source identified in the table above, provide a comparison of total proposed water use to
the available capacity. Add more rows as needed.
Capacity of
Comparison of
Water
Other Users of the
Water Source,
Total Proposed Water Use to
Source
Water Source
including units
Available Capacity
Well
The flow in the
None
Aquifer
could
provide
screened aquifer
>180,000 m3/yr.
was previously
estimated at 500
m3/day (Ker,
Priestman 1982)
Creeks
Seasonally
None
Amount drawn will be <10%
dependent.
of instantaneous flow
8. PROPOSED WASTE MANAGEMENT METHODS
Use the grey fields below to provide or reference the following information:
Water Licence – Application – Non-Federal Areas
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Waste Management Plan: Include your Waste Management Plan in your Application Package, if
applicable, or for small-scale activities, describe your proposed waste management activities in the grey
fields provided below. A template for the Plan is available in the MVLWB Guidelines for Developing a
Waste Management Plan.
If waste is proposed to be disposed of off-site within the NWT, written confirmation (e.g., an email, letter,
etc.) from the facility/facilities indicating they will accept the waste is required. Include it/these in your
Application Package. Please note this information will be required by the Board prior to commencement
of activities.
Municipalities: Complete the relevant Operations and Maintenance Plans using the available Templates
and include them in your Application Package. Please refer to Sections 4-8 of Environment and Climate
Change Canada’s Solid Waste Management for Northern and Remote Communities: Planning and
Technical Guidance Document.
EQC and AEMP: For activities that involve the deposit of waste into water, provide proposed effluent
quality criteria (EQC) in accordance with the MVLWB Water and Effluent Quality Management Policy and
MVLWB/GNWT Guidelines for Effluent Mixing Zones. Please refer to the MVLWB/GNWT Guidelines for
Effluent Mixing Zones when mixing zones are being considered. Please refer to the MVLWB/GNWT
Guidelines for Aquatic Effects Monitoring Programs for more information regarding the development of
AEMP programs.
See amendment application letter.

9. EXISTING WATER USERS AFFECTED BY THIS PROJECT
Describe pre-Application engagement efforts with any existing water users and associated possible claims
for water compensation or compensation agreements. Include the names and locations of existing water
users (e.g., persons or organizations) in the grey fields below. An additional table should be added for
each water user.
Name:
none
Community:
Province/Territory:
Describe Engagement
Completed:
10. POTENTIAL ENVIRONMENTAL IMPACTS OF THE PROJECT AND PROPOSED MITIGATIONS
Using the Impact-Mitigation Table below, or the more detailed Table in Appendix F of the Guide, identify
all potential impacts and possible mitigations that are relevant to the proposed project, and indicate
whether any of the mitigation measures have been developed as a result of input from affected parties.
Applicants for type A water licences must use the detailed Table in the Guide; other applicants may
choose either the Table below or the Table in the Guide. Possible potential impacts are listed below;
however, these lists are not exhaustive and may not apply to all projects. All information provided should
reflect the size, scale, and nature of the proposed project. Cumulative impacts and climate change must
be considered. Attach additional pages if needed.
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Potential Project Impacts and Proposed
Mitigations
X
Describe the potential impact(s) and the proposed
measure(s) to reduce each of these impacts.
ABIOTIC COMPONENTS
Land

Potential Impacts
Use an “X” to indicate which apply

Soil contamination
Soil compaction
Destabilization/erosion
Change in soil structure
Inability to support vegetation
Other

Water
Groundwater
Water table alteration
Infiltration changes
Changes in water quality
Temperature changes
Other

Permafrost
Loss or change in extent
Changes in seasonal fluctuations
Change in persistence
Other

Surface Water
Water flow or level changes (permanent, temporary,
seasonal)
Drainage pattern changes
Temperature changes
X Mine water discharge. Water treatment.

Changes in water quality
Wetland impairment
Changes to aquatic habitat (see Biotic section below)
Other

Air
Changes in air quality
Harm to living things
Increased greenhouse gases
Other

BIOTIC COMPONENTS
Vegetation
Direct loss of vegetation
Loss of Species at Risk or may-be-at-risk plants
Change in species composition
Introduction of non-native (invasive) species
Effects on plant health (dust, metals, toxins)
Increased risk of fire
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Potential Impacts
Use an “X” to indicate which apply

X

Potential Project Impacts and Proposed
Mitigations
Describe the potential impact(s) and the proposed
measure(s) to reduce each of these impacts.

Compaction of vegetation
Other

Terrestrial Wildlife Habitat
Direct loss or removal of habitat, dens, or nests
Loss or removal of keystone species and/or Species at
Risk habitat
Fragmentation of wildlife corridor
Direct injury or mortality
Disturbances to key lifecycle stages: breeding, feeding,
nesting, staging
Effects on population abundance
Change in species diversity
Effects on wildlife health (toxins, metals, etc.)
Changes to migratory movement patterns
Changes to predator-prey relationships
Human-wildlife conflicts
Other

Aquatic Habitat
Breeding disturbances
Change in species diversity
Effects on health (toxins, metals, sediment, etc.)
Changes to migratory movement patterns
Changes to predator-prey relationships
Effects on population abundance
Change in species diversity
Other

CULTURAL COMPONENTS
Wildlife Harvesting
Loss or reduction in game species populations
Effects on traditional land use, subsistence, and
harvesting rights
Other

Cultural Integrity and Heritage Resources
Change to or loss of cultural integrity
Change to or loss of traditional lifestyle
Change to or loss of heritage resource
Other

Social and Economic Well-being
Increased human health hazard and risk
Economic opportunities or losses (employment,
training)
Change in ecological, cultural, social, or economic
values identified for protection in approved Land Use
Plans
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Potential Impacts
Use an “X” to indicate which apply

X

Potential Project Impacts and Proposed
Mitigations
Describe the potential impact(s) and the proposed
measure(s) to reduce each of these impacts.

Impairment of the recreational or traditional uses of
the land or water
Impairment of the aesthetic quality of the land or
water
Changes to the use of the area by other nonIndigenous people (e.g. trappers, outfitters, residents,
hunters, forest harvesters, other authorized projects)
Other

Spill Contingency Plan: Include your Spill Contingency Plan in your Application Package, if applicable, or for
small-scale activities, provide relevant details in the grey field provided below. An example of this Plan can
be found in the INAC Guidelines for Spill Contingency Planning.
A Spill Contingency Plan is on file.

11. NAME AND CONTACT INFORMATION – CONTRACTORS AND SUB-CONTRACTORS
Include relevant names, responsibilities, and contact information in the grey fields below. An additional
table should be added for each contractor and sub-contractor.
Name:
Responsibilities:
Company Name:
Mailing Address:
Community:
Telephone:
Prov/Terr:
Email:
Postal Code:
Other:
12. STUDIES UNDERTAKEN TO DATE
In the grey field below list any relevant studies that support the proposed activities and include them in
your Application Package.
Many studies were undertaken and are on the registries for MV2001L2-0003 and MV2019L2-0006.
13. PROPOSED PROJECT SCHEDULE AND TERM
Indicate the proposed project start and completion dates, and the time of year the project activities are
planned to occur. Describe any anticipated temporary closure(s) or seasonal shutdowns. Indicate the term
requested.
Start Date:
September 9, 2019
Completion
September 8, 2026
Date:
Seasonal water treatment occurs June-November, unless underground activities are in progress over
the winter, extending the treatment season. Underground exploration may occur at any time of year.
Term of
Licence
Requested:

7 years
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14. ADDITIONAL SUPPORTING INFORMATION
Use the grey field below to provide or reference the following information:
Engagement: Conduct engagement, prepare an Engagement Record and Engagement Plan in accordance
with the MVLWB Engagement Guidelines for Applicants and Holders of Water Licences and Land Use
Permits, and include them in your Application Package. Templates are provided in the Guidelines. Please
also refer to Information for Proponents on MVLWB’s Engagement Requirements.
Eligibility: Contact federal, territorial, and Indigenous governments, and other parties to ensure all
appropriate authorizations have been obtained or are in the process of being obtained. Obtain permission
from the landowner(s), if necessary (e.g., obtain and reference licences of occupation, leases, access
authorizations, etc.) and attach it/them to the Application.
Land Use Plans: Contact the applicable Land Use Planning Board or the Tłįchǫ Government to discuss
conformity with the relevant Land Use Plan(s). Include a Land Use Plan Conformity Table in your
Application Package, demonstrating how the project meets the requirements of the Land Use Plan, if
applicable.
Traditional (Environmental) Knowledge (TEK/TK): Provision of TEK/TK is mandatory for Applications to the
Sahtu Land and Water Board. Other applicants are strongly encouraged to include TEK/TK.
Facilities: Include the supporting information required under subsection 5(2) of the Waters Regulations if
the project includes the following: dam(s); storage reservoir(s); watercourse crossing(s); camp(s) or
lodge(s); use of water for industrial use or mining and milling; deposit of waste; or handling or storage of
petroleum products or hazardous materials.
Closure and Reclamation: Describe your plans for closure and reclamation, including any temporary
closures and seasonal shutdowns. Include your Closure and Reclamation Plan in your Application Package,
or for small-scale activities, describe the proposed activities in the grey field provided below. Please also
refer to the MVLWB/AANDC Guidelines for the Closure and Reclamation of Advanced Mineral Exploration
and Mine Sites in the Northwest Territories and Environment and Climate Change Canada’s Solid Waste
Management for Northern and Remote Communities: Planning and Technical Guidance Document.
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Closure Cost Estimate: Prepare a Closure Cost Estimate and include it in your Application Package.
Applicants are encouraged to contact the Board, prior to applying, to determine which closure-costestimate template is most suited to the project activities being applied for. Guidance is provided in section
2.2 of the MVLWB/AANDC/GNWT Guidelines for Closure and Reclamation Cost Estimates for Mines. If your
Application is submitted concurrently with a Land Use Permit Application, the estimate should include a
breakdown of water- and land-related activities and liabilities.
Financial Capacity: Provide information relating to your financial capacity, as outlined in paragraph
26(5)(d) of the Waters Act. Please note this information will be required by the Board prior to issuance.
A draft closure and reclamation plan has been submitted for MV2019L2-0006.
Financial capacity information is on file for MV2008L2-0002.

15. FEES
Refer to the following guidance for assistance with determining relevant fees: Water Use Fee Policy;
Water Use Fee Calculator; and Water Licence Application Fee, Water Use Fee, and Security Deposit
Information.
Type of Fee
Amount ($)
Application fee:
$30.00
Water use fee deposit:
$
Total Fees:
$
16. SIGNATURE
David Harpley

VP Environment and Permitting Affairs

Applicant’s Name (print)
or
Company Name

Position (print)

December 18, 2020
Signature

Date

Please submit completed applications to the Regulatory Manager or Executive Director identified on the
“Contact Us” pages of the respective Land and Water Board (www.mvlwb.com, www.wlwb.ca,
www.slwb.com, www.glwb.com).
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