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Section 1: Introduction 
This Technical Intervention has been prepared to assist the Mackenzie Valley Land and Water 
Board (the Board) with the decision-making process for Canadian Zinc Corporation’s (CZN) 
applications for licence MV2021L2-0004 and permit MV2021D0005.   Technical review of 
materials submitted during this proceeding were performed by Dr. Kathleen Racher Ph.D. 
(KRacher Consulting) and Ms. Patty Ewaschuk P.Eng. (Ewaschuk Consulting).  These consultants 
worked on behalf of the Łíídlįį Kue First Nation (LKFN) and the Naha Dehé Dene Band (NDDB), in 
cooperation with their technical representatives, to develop the recommendations presented 
in this intervention. 

We have developed recommendations for the Board’s consideration on the following topics: 

● Water management and monitoring during operations 
● Infrastructure construction and management 
● Closure and reclamation planning 

We look forward to participating in the Public Hearing scheduled for December 2021. 

 

Section 2: Water Management and Monitoring During Operations 
 

2.1 Water Management Plan 
 

2.1.1 Plan Content 
Aspects of CZN’s water management strategy for operations received a lot of scrutiny during 
this proceeding - particularly with respect to the Water Storage Pond (WSP) water balance, 
effluent treatment, and discharge. Comments submitted on the application and discussions 
during the Technical Session have been very helpful in understanding where additional details 
will be needed in an updated Water Management Plan to ensure that CZN can consistently 
meet the effluent quality criteria (EQC) set in the licence and water quality objectives in the 
receiving environment.  

Schedule 5, item 2b) of CZN’s existing water licence (MV2020L2-0003) sets out the 
requirements for the content of the Water Management Plan. We have reviewed the schedule 
and have identified a few additional requirements. In our opinion, these additional 
requirements will ensure the plan contains sufficient information to enable reviewers to fully 
understand and comment on the proposed water management strategy during the term of the 
amended Licence. Evidence to support the addition of each condition can be found in the 
referenced material. 



2 | P a g e  
 

Recommendation 1:  

We recommend that the water licence include the items listed in column 1 of the table 
below as information requirements for the Water Management Plan (i.e., Schedule 5, 
item 2a) of the existing water licence): 

Requirement to add to Schedule 5, item 2a) Purpose Reference 

Schedule for building and commissioning all 
components of the wastewater treatment 
system (e.g., the WSP, the water treatment 
plant, exfiltration trench) in preparation for 
mine dewatering 

To ensure there is a clear 
and practical timeline for 
commissioning all aspects 
of the treatment system in 
time for mine dewatering 

MVLWB, 2021a 
(Racher-7, 
ECCC-5, 6)  

Triggers or a process for deciding when Cell B 
water will be directed to the WTP for 
treatment prior to discharge 

To ensure there is a 
consistent and robust 
process in place for 
consistently meeting EQC 

MVLWB, 2021a 
(Racher – 14, 
ADKFN-17) 

Description of contingencies that could be 
implemented if effluent discharge is delayed    

To ensure that 
contingencies are identified 
and readily available in the 
case of unforeseen 
difficulties with water 
management. 

CZN, 2021a (IR 
Response 8), 
MVLWB, 2021a 
(GNWT 53, 
ADKFN-16) 

Description of methods for measuring 
dissolved zinc on-site 

To understand the accuracy 
and/or limitations in using 
on-site dissolved zinc 
measurements for effluent 
management 

CZN, 2021a (IR 
Response 1) 

Description of how CZN will separate non-
contact mine water from contact mine water 

To ensure the 
recommendations of RGC 
2019 will be carried out 

MVLWB, 2021a 
(Racher – 58, 
GNWT-32) 
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2.1.2 Response Framework 
As noted in our comments on the application (MVLWB 2021a, Racher – 2,8), we believe that it 
will be very important to not only monitor things like water quality/quantity from different 
sources, but to also regularly compare the monitoring data to the predictions that have shaped 
the proposed project.  Significant deviations from what is expected will mean that some of the 
assumptions made in the original predictive models are incorrect and that the model(s) need to 
be updated.  The updated models could lead to adaptive management of project operations or 
closure planning.  Action Levels, already required for most management plans in CZN’s existing 
water licence, are a useful method for consistently triggering adaptive management when it is 
needed. 

Action Levels can be used to optimize operational plans; for example, we have recommended 
setting Action Levels for Cell B water quality to help guide decisions about the need for water 
treatment prior to discharge from the site.  With respect to closure planning, we believe that 
Action Levels could be useful as an early warning that post-closure water quality may not be 
acceptable unless there are changes to operations or closure plans.  

We note that the Water Management Plan requirement for a Response Framework in the 
existing Licence is focused on operations and does not clearly reference the need for Action 
Levels to aid in closure planning.  

Recommendation 2:  

We recommend that Schedule 5, item 2c) be amended to: 

● Specify that the Response Framework should ensure that the objectives listed in Part 
F, item 1 are met during operations and post-closure.  

● For added specificity, the Board could consider clarifying in the schedule that Action 
Levels should be set to 1) aid in optimizing the performance of the Water 
Management System and 2) provide an early warning of significant deviations from 
the water quality and quantity predictions made in the application. 

The purpose of these additional requirements is to ensure that deviations from predicted 
water quality/quantity in waste streams are identified as early as possible in the mine life. 

 
2.2 Mixing Zone 
In their response to Information Request 2 (CZN, 2021a), CZN provided a cost/benefit analysis 
for different widths of the exfiltration trench. This analysis was done in response to questions 
from the GNWT (p169-178 of MVLWB 2021b) on how well CZN’s proposed effluent mixing zone 
met the criteria set out in the MVLWB/GNWT’s Guidelines for Effluent Mixing Zones (2017). We 
note that the Guidelines do not set definitive mixing zone dimensions for all projects; however, 
the document states that, for effluent discharges into streams or rivers, a “useful starting 
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point” for a mixing zone width is a maximum of 25% of the width of the stream. Our 
understanding is that this guideline is based on the principle that should an effluent plume be 
detectable by fish and potentially harmful to fish, it should be physically avoidable by them1. 
Therefore, in making a decision, the communities recommend that the Board consider the 
evidence presented in this specific case, not a generic guideline. In particular, the Board should 
consider evidence regarding: 

● whether the plume is potentially detectable by fish 
● if it is potentially detectable, whether it is potentially harmful to fish 
● if fish can potentially detect it, and potentially would benefit from avoiding it, is there a 

sufficient unaffected creek width, during the times of fish passage, so that they can 
avoid it 

Thus far, only CZN has provided specific evidence related to these questions in their IR 
Reponses (CZN, 2021a, Attachment 10-4).  Other parties with expertise in fish and fish habitat 
(e.g., Fisheries and Oceans Canada) have not had an opportunity to provide additional relevant 
information, nor has anyone had an opportunity to question CZN and its consultants on this 
topic.  We encourage all parties with fish and fish habitat expertise to put evidence on the 
record regarding these questions. For these reasons, we do not have specific recommendations 
about the length of the exfiltration trench at this time.  After having an opportunity to review 
additional evidence, ask questions, and listen to other parties at the public hearing, we may 
make additional recommendations in our closing arguments.  

2.3 Effluent Quality Criteria 
In the water licence application and information request responses, CZN proposed (CZN, 2021a, 
IR Response 12) effluent quality criteria (EQC) that it believes will ensure that water quality 
objectives in the receiving environment will be met at all times.  CZN has, throughout the 
proceeding, acknowledged that there are many variables that affect the EQC calculations 
including uncertainties in the range of expected wastewater quality and quantity, the large 
variation in seasonal flows in Prairie Creek, and the variability2 of upstream water quality. All of 

 
1 In Section 3 of the MVLWB/GNWT Guidelines for Effluent Mixing Zones, criteria 8 states that “The mixing zone 
should not interfere with migratory routes including migration into tributaries.”. Appendix 1 of the Guidelines 
provides additional rationale for the need for fish passage as an excerpt from guidance from Manitoba: ”The 
mixing zone should be designed to allow an adequate zone of passage for the movement or drift of all stages of 
aquatic life: (i) For those materials that elicit an avoidance response from aquatic life, the mixing zone should 
contain no more than 25 % of the cross-sectional area or volume of flow at any transect in the receiving water. 
Should a proportion of the stream width greater than 25 % be selected for these materials, the mixing zone could 
act like a physical barrier and could effectively preclude the passage of aquatic life.” 
2 CZN’s Response to Information Request 12 (CZN, 2021a including Attachment 12-4) indicate that upstream water 
quality averages can be influenced by spurious high results. We were unsure whether these results were due to 
measurement errors or rare weather events.  As noted by CZN (CZN, 2021e), these spurious high results seem to 
be related to spurious high total suspended sediment results which indicates they are likely due to rare weather 
events.   
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these variables then need to be balanced with decisions on the length of the exfiltration pipe 
for discharge (which affects initial mixing rates in Prairie Creek) and the amount or type of 
wastewater treatment prior to discharge. 

During this proceeding, parties have questioned the level of conservatism in the EQC 
calculations (e.g., see page 191 to 196 of MVLWB 2021b).  For example, whether the EQC 
should be based on the worst-case predictions of mine water flow or use the 95th percentile of 
upstream water quality in Prairie Creek.  Choosing the worst-case predictions or values for all 
variables results in lower calculated EQC and, on the surface, this seems as though that would 
maximize the protection of the environment. However, the more the EQC are lowered, the 
more wastewater treatment will be needed. Increasing the amount of wastewater treatment 
has, in turn, its own environmental costs including increased greenhouse gas emissions and the 
need to manage/remediate the by-products of treatment (e.g., sludges containing the 
contaminants removed from the wastewater).   

We would also like to note that during the original mining Water Licence proceeding, the Board 
also grappled with the question of the appropriate level of conservatism in variables used to 
calculate EQC.  At that time, CZN provided a rationale for why using the 65th percentile of 
upstream concentrations was reasonable and noted that no other party provided a credible 
reason for choosing something higher (see section 3.3.2 of MVLWB, 2013).   

We appreciate CZN’s efforts to derive EQC that balance the use of conservative predictions, 
achievability, the costs of treatment, and environmental protection; however, at this time, we 
do not have a recommendation for specific EQC values. Depending on the evidence presented 
in other interventions and through discussions at the public hearing, we may have further 
recommendations on this topic in our closing arguments. 

Recommendation 3:  

We recommend that the Board set EQC that:  

● are protective, with a high level of precaution regarding the receiving environment 
● are achievable, considering the variability of the operation, the receiving environment 

and the uncertainty of instrumentation and measurement 
● take into consideration all the costs of treatment - both financial and environmental 

 

2.4 Surveillance Network Program 
In the current Water Licence, Surveillance Network Program (SNP) Station 5 was for “Cell B to 
Water Treatment Facilities” and it called for testing of both total and dissolved metals.  In 
response to Information Request 16 (CZN, 2021a), CZN has proposed to change that station to 
“Non-contact water to Cell B” and has dropped the requirement for testing for total metals.  
SNP Station 21, although labeled “Cell B Reclaim”, states that the rationale is “Determine the 
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amount and quality of Water before discharge or entering  Water Treatment Facilities”. 
Therefore, it seems like SNP Station 21 should be the replacement for SNP Station 5 from the 
existing Water Licence, however, there is no proposed requirement for testing total metals (i.e., 
only proposing to test for dissolved metals).  As the proposed EQC are predominantly for total 
metals, presumably both total and dissolved metal data will be needed at SNP Station 21 to 
understand whether the wastewater from Cell B requires treatment to meet EQC. 

Recommendation 4:  

We recommend that the sampling parameters for SNP Station 21 include both total and 
dissolved metals. 

 

2.5 Aquatic Effects Monitoring Design Plan 
CZN submitted a draft Aquatic Effects Monitoring (AEMP) Design Plan (CZN, 2021c) with its 
application.  We have not yet reviewed this document but look forward to participating in an 
AEMP Working Group to discuss it in more detail.  As per discussions (pages 115-134, MVLWB 
2021c) at the Technical Session, we expect that CZN will initiate an AEMP Working Group 
meeting in January 2022. 

With respect to CZN’s proposal to change the timing of the submission of the AEMP Design 
Plan, their suggested change from “one year prior to construction” to “one year prior to 
commencement of mine dewatering” is reasonable.   

 

Section 3: Infrastructure Construction and Management During 
Operations 
 

3.1 Design Reports  
 
3.1.1 Waste Rock Pile and Water Storage Pond Design Reports 
Both the Waste Rock Pile (WRP) and the Water Storage Pond (WSP) will be designed to use dam 
structures to contain contaminated seepage water and wastewater, respectively. To ensure 
that these dams are safe, the dam classification needs to be defensible. Dams are classified 
based on the consequences of failure and the correct dam classification is an important 
safeguard. It helps to ensure good design, construction, operation, maintenance, surveillance 
and regulation of the dam. We believe the design reports for these structures should include a 
Canadian Dam Association (CDA) dam classification with rationale. This will allow NDDB, LKFN 
and other parties to provide input on the classification, in particular the environmental and 
cultural consequences assumed in the design reports.  
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Recommendation 5:  

We recommend that the Licence schedules for the WRP Detailed Design Report and the 
WSP Detailed Design Report include a requirement for CDA dam classifications with 
rationale. 

We note that CZN has agreed to these requirements for the WRP and WSP Design Reports 
within their responses to IR#3 and IR#20, respectively.   

 

3.1.2 Ore Stockpile Design Report 
In response to Information Request 21 (CZN, 2021a), CZN stated that a Design Report for the 
ore stockpile is not necessary. The Water Licence already requires a Design Report for the ore 
stockpile, and this requirement should remain. Although this structure is not a waste facility, 
seepage from the pile (which is a waste) is likely to be poor, and the pile should be constructed 
to prevent seepage from entering the environment. 

 

3.2 Flood Protection Berm   

The flood protection berm (FPB) ensures that if the creek rises, it won’t flood the site. The 
Board should ensure that it is satisfied that the FPB design will prevent flooding of the site. If 
there is significant uncertainty about its design, we recommend that the Board consider any or 
all of the following recommendations:  

● A requirement to submit a stamped letter from a professional engineer verifying that 
the design of the FPB is appropriate before milling operations commence.  

● A requirement for an Emergency Response Plan. The purpose of this plan would be to 
ensure that CZN can protect human health and safety, as well as water quality, in the 
case of a severe flood or other significant natural hazard affecting the site. 

Recommendation 6:  

We recommend that the Board ensure that it is satisfied with the FBP design, and if not, 
include Licence requirements to address this.  
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Section 4: Closure and Reclamation Planning 

4.1 Introduction 

From a closure perspective, our primary concern is to ensure that post-closure water quality 
will be safe for the downstream aquatic environment in perpetuity. CZN updated the post-
closure water quality predictions with its application for the amended licence (RGC, 2021a). 
They predict that there will be no water quality issues in the long-term. Although the 
predictions are more refined compared to the original application and in some ways are more 
promising, predictions always have uncertainty, and this is no exception. Compared to the 
originally licenced project, CZN plans to build a much bigger WRP and to develop a much larger 
underground mine. If water quality is worse than the predictions, the consequences for the 
expanded mine will be greater than before. The predictions need to be verified as more 
information is collected during operations, and if they are significantly worse than expected, 
action needs to be taken to prevent a long-term water quality problem. 

One key uncertainty is how well the WRP will perform. CZN did not update the preliminary 
design (O’Kane, 2010) with the application. A good deal of uncertainty is identified in the design 
report (see the sensitivity analysis, for example). In addition to the uncertainties identified in 
the preliminary report (till properties, evaporation rates, etc.), the design did not consider 
climate change. The preliminary design report also did not discuss whether cover performance 
might be jeopardized by freeze/thaw cycles and wet/dry cycles.  Further, the design relied on 
vegetation to help remove water from the pile, but there are no plans for vegetating the cover 
in the company’s submissions. In response to our question about this, CZN indicated that in 
their experience, vegetation would occur naturally as it has in other disturbed areas on the site 
(page 51-54 MVLWB, 2021c). Still, the modeling was based on a vegetated cover and no 
modeling of an unvegetated cover was presented (O’Kane, 2021). 

These and other uncertainties should be resolved well before the cover is needed at closure. 
Delaying the research required to support a good design is problematic if the mine closes early. 
A delay could also jeopardize the quality of the design itself. For example, if research is delayed 
and a cover design is submitted towards the end of the mine life, there is no opportunity to 
conduct follow-up research if the Board determines it is needed.  Good research also supports 
closure criteria, which in turn support good designs. All this work can take many years and 
should be started as early in the mine life as possible. 

We understand that the Licence requires a Closure and Reclamation Plan, however there are no 
site-specific requirements for this plan in the Licence. One of the main goals in a water licence 
proceeding is to develop site-specific conditions to address site-specific concerns with the 
application. In the sections below, we offer recommendations for adding new closure-related 
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conditions to the CZN Licence. Collectively, we believe these new requirements will address the 
concerns discussed above and help to ensure successful site closure and reclamation.  

 

4.2 Use of Action Levels for Closure Planning 

Once mining starts, the company will begin collecting operational monitoring data and 
conducting investigations. This will allow CZN to periodically verify water quality predictions. 
Action levels are one way of alerting the company to the need to update its water quality 
predictions for closure. In the unfortunate event that updated predictions show that water 
quality will be unacceptably high if the status quo is maintained, then CZN will need to consider 
what changes can be made to mitigate the situation during operations and/or make 
adjustments to closure plans as appropriate. 

The key plans under which closure-relevant monitoring data will be collected are the Water 
Management Plan, the Waste Rock and Ore Storage Management Plan, and the Tailings and 
Backfill Management Plan.  We note that the existing Schedule requirements in the latter two 
plans both require Response Frameworks that meet objectives for both operation and closure. 
However, the Water Management Plan requirements are less clear in making a connection to 
the use of Action Levels for closure planning. See Section 2.1.3 for our recommendations on 
Action Levels for the Water Management Plan. 

 

4.3 Waste Rock Pile Cover 
CZN’s application and attachments identified important monitoring activities, investigations, 
and research that should be completed to finalize the design of the WRP cover. For the Board’s 
convenience, we have compiled these in Appendix A.  In our opinion, it cannot be assumed that 
the existing condition requiring a Closure and Reclamation Plan will ensure all of this work is 
done in a timely manner. There is a risk that research plans in Closure and Reclamation Plans 
take a back seat to other priorities, particularly if a mine becomes financially stressed. 

Recommendation 7:  

We recommend that the water licence include a requirement for a WRP Cover Study 
Design for approval. 

● The WRP Cover Study Design should include the monitoring activities, 
investigations, and research detailed in Appendix A of this intervention and any 
other tasks the Board identifies; the content of Appendix A should become licence 
requirements, for example as a schedule to the WRP Cover Study Design. 
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● The WRP Study Design should also require CZN to propose a high-level 
schedule/timeline for completing the work. This schedule must allow timely 
submission of the WRP Cover Design Report (see below).  

● The Licence should include a condition to implement the study, within the 
timeline in the approved design report. 

The purpose of the study would be to optimize the performance of the WRP cover for 
achieving post-closure water quality objectives.  

 

Recommendation 8:  

We recommend that the water licence include a requirement for a WRP Cover Design 
Report for approval. In addition to standard requirements for a cover design (stability 
analysis, geothermal analysis, etc.), the Design Report should include: 

● the WRP Cover Study results, analysis, and conclusions  

● a description of how the study results support the design 

● a description of how updated water quality predictions support the design 

● an evaluation of cover performance in climate change scenarios, as 
recommended in O’Kane, 2021 

● a description of how the cover is expected to perform beyond the relatively 
short period where climate change predictions are reliable 

● a failure modes and effects analysis, as recommended in O’Kane, 2021 

● a surface water management plan, as recommended by O’Kane Consultants. 
O’Kane noted that this plan is necessary to "ensure ‘clean’ surface runoff and 
lateral flow water is conveyed from the landform to Harrison Creek without 
further contamination or excessive erosion". O’Kane Consultants commented  
that this will be a key aspect for closure of the WRP (O’Kane, 2010). 

The timing of the WRP Cover Design Report is discussed in the next section.  

 

4.4 Post-Closure Water Quality Predictions 
Updated water quality predictions will be necessary to verify that the cover design is good and 
that seepage from the underground will eventually be suitable for post-closure discharge 
without treatment. In order to produce the report, the WRP Cover Study will need to be 
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advanced enough to update the predicted percolation into the pile. This parameter is used in 
the water quality predictions.  

Updated predictions of post-closure water quality should also include the results of SNP 
monitoring, monitoring conducted under management plans, the results of research tasks 
recommended by CZN’s consultants, and any other work identified during the licensing 
proceeding. It should also include an update to the predictions for how long a post-closure 
pump and treat system will be necessary (i.e., an update to the memo called “Prediction of 
Post-closure Contingency Pumping”; RGC 2021b). This will inform the length of monitoring 
period, and the RECLAIM estimate. 

Collectively, these monitoring activities, investigations, and research tasks are spread across 
many documents, making it difficult to track their progress as they relate to closure planning. 
For the Board’s convenience we have compiled many of these tasks into Appendix B. This is not 
an exhaustive list and additional tasks may be needed.  

Because updated water quality predictions will be needed to support the WRP Cover Design 
Report, it may be best for the WRP Cover Design Report and the updated water quality 
predictions to be submitted at the same time. A reasonable milestone could be set for their 
submission, for example within three years of starting mining or when 25% of the WRP is built. 
Once the first update to water quality predictions is done, the Board may wish to consider 
requiring periodic updates throughout the mine life. 

Recommendation 9:  

We recommend that the water licence include a requirement for a Post-Closure Water 
Quality Predictions Report. 

● This report should include the monitoring activities, investigations, and other tasks 
detailed in Appendix B of this intervention; it may be useful to include the content of 
Appendix B and any other tasks the Board identifies, as licence requirements, for 
example as a schedule to the Post-Closure Water Quality Predictions Report.  

The purpose of this report would be to a) ensure that information collected during the mine 
life continues to support the company’s prediction that post-closure water quality in the 
receiving environment will be acceptable, and b) inform the closure and reclamation plan.  

 

4.5 WRP Drainage Structures 

The structures that drain water from the WRP will need to be designed well to protect post-
closure water quality. As noted in O’Kane, 2010a, (Appendix A of the Closure and Reclamation 
Plan): 
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Robust drainage systems will be required to ensure water is routed off the WRP in a safe 
and stable manner. In addition, in developing the surface water management plan, the 
long-term viability of drainage channels and diversion ditches must be addressed from a 
closure perspective, not just an operational perspective." 

Recommendation 10: 

We recommend that the design for the WRP drainage structures be required in the 
WRP Design Report or the WRP Cover Design Report. 

 

4.6 Closure Objectives and Criteria 

Closure objectives and criteria are arguably the backbone of the Closure and Reclamation Plan 
and should be approved by the Board as early in the mine life as possible. The CZN closure and 
reclamation plan includes closure objectives, however many of these do not align with the 
MVLWB/INAC Guidelines for the Closure and Reclamation of Advanced Mineral Exploration and 
Mine Sites in the Northwest Territories (2013). As expected, the Closure and Reclamation Plan 
does not yet include closure criteria, although these should also be developed as early as 
possible. 

Plans and timelines for developing closure objectives and criteria should be clear to the Board, 
the company, and all parties, otherwise this work may fall behind. To ensure the company has a 
sound plan for developing closure objectives and criteria early in the mine life, we recommend 
that the Licence include a requirement for a stand-alone Closure Objectives and Criteria Work 
Plan (including a schedule) for approval, and a requirement to implement the Work Plan. For 
reasons we expressed above in Section 4.1 of this intervention, it is not enough for this Work 
Plan to be part of the Closure and Reclamation Plan.  

Recommendation 11:  

We recommend that the water licence include a requirement for a stand-alone Closure 
Objectives and Criteria Work Plan for approval. 

● The Work Plan should be submitted early in the mine life or before operations begin. 
● The Licence should include a condition to implement the Work Plan. 

 
The purpose of this Workplan is to ensure the company has a sound plan for developing 
closure objectives and criteria early in the mine life so that closure plans are in place as early 
as possible.  
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Appendix A: Monitoring Requirements and Research Needs to be 
Addressed in the WRP Cover Study Design 
The WRP cover study design needs to identify all operational monitoring and investigations, in 
addition to specific research tasks. This should include but not be limited to the tasks in Table 1. 

Table 1. 
Test/Study/Research Source 

1. Geotechnical laboratory tests including saturated hydraulic 
conductivity and moisture retention characteristics of the borrow 
and waste materials; 

Okane 2010 
Memo. Appendix 
A of CRP. 

2. Construction of a long-term (30 – 50 year) climate database 
representative of the Prairie Creek site; 

Okane 2010 
Memo. Appendix 
A of CRP. 

3. Installation of a net radiometer to characterize annual potential 
evaporation at the site; and  

Okane 2010 
Memo. Appendix 
A of CRP. 

4. Completion of annual snow surveys prior to spring melt to provide 
snow water equivalent estimations to the existing site rainfall data. 

Okane 2010 
Memo. Appendix 
A of CRP. 

5. Monitoring of backfill efficiency and density in Appendix A (could not 
locate Appendix A). This will help to verify that all tailings can go 
underground and will not be in the WRP. 

CZN Draft TBMP 

6. Update water quality predictions to verify that cover performance 
will meet water quality objectives. 

NA 

7. Any other monitoring, investigations, or research required to 
optimize the WRP cover. 

NA 
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Appendix B: Tasks Required for Water Quality Predictions Report 
The Report should include but not be limited to the tasks in Table 1. 

Test/Study/Research Source 

1. Complete a comprehensive seepage water quality survey of the 
870-level and 930-level underground workings. The key objective 
is to characterize the water quality of mine water flows from cross-
cuts and other flows to the underground workings. This will allow 
refined predictions of long-term post-closure loads from the 
variably-saturated zone and vertical recharge to groundwater that 
reports to Prairie Creek. 

RGC Water Quality 
Predictions 
(Appendix B of CRP) 

1. Using the seepage water quality survey results, update the 
contaminant load balance for the 870-level portal, calibrated 
against water quality results from 2009 and 2010. This will allow 
the flushing mechanism in the variably-saturated zone invoked in 
this report to be further developed and long-term historic water 
quality trends to be better understood. 

RGC Water Quality 
Predictions 
(Appendix B of CRP) 

2. Update the numerical groundwater flow model for the site, based 
on the noncontact water flows encountered during mine 
development and other operational monitoring data, so it can 
more accurately predict post-closure flows from upstream to the 
flooded mine workings and to Prairie Creek via the HCAA and PCAA 
and bedrock at the base of Harrison Creek valley. 

RGC Water Quality 
Predictions 
(Appendix B of CRP) 

3. Paste backfill geochemical analysis to update source terms and 
water quality predictions. 

CZN Draft TBMP 

4. Collection of samples for geochemical analysis of waste rock and 
DMS. Will be used to update source terms and water quality 
predictions. Sampling frequency can be determined through 
approval of the WROSMP. 

CZN Draft WROSMP 

5. Monthly sampling of WRP seepage as part of SNP, to be used to 
inform water quality predictions. 

CZN Draft WROSMP 

6. SNP-03: amount and quality of Water collected from the 
underground mine, prior to entering the Water Storage Pond. This 
data will be helpful for understanding how mine Water will affect 
the quality of Water entering the treatment plant, and will provide 

SNP 
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useful information on the changes in mine Water quality over time 
to inform updated closure plans. 

7. SNP-04: Determine the amount and quality of Water from the 
Waste Rock Pile before it enters the Water Storage Pond. This data 
will be helpful for understanding how Waste Rock Seepage and 
runoff will affect the quality of Water entering the Water 
Treatment Facilities, and will provide useful information on the 
changes in mine Water quality over time to inform updated closure 
plans. 

SNP 

8. SNP-24: 930/970 level Waste Rock Pile: Assess whether this is an 
appreciable source of loading to Harrison Creek and establish long-
term Water quality associated with Waste Rock sources to inform 
updated closure plans. 

SNP 

9. Volume of water pumped from the mine workings during initial 
dewatering and subsequent active mining; 

RGC Memo 
Prediction of Post-
closure Contingency 
Pumping 

 
10. Water quality of mine water pumped from the underground 

workings during dewatering and active mining; 
RGC Memo 
Prediction of Post-
closure Contingency 
Pumping 

11. Drawdown of groundwater levels in Vein fault and bedrock mass 
surrounding mine workings during dewatering and active mining; 

RGC Memo 
Prediction of Post-
closure Contingency 
Pumping 

12. Discharge rates and water quality of mine water discharging from 
selected backfilled stopes; 

RGC Memo 
Prediction of Post-
closure Contingency 
Pumping 

13. Discharge rate and water quality of groundwater discharging from 
the exposed Vein fault (prior to contact with mine water); 

RGC Memo 
Prediction of Post-
closure Contingency 
Pumping 

14. Discharge rate and water quality of groundwater discharging from 
the surrounding bedrock mass. 

RGC Memo 
Prediction of Post-
closure Contingency 
Pumping 

15. Updated WRP cover design to use percolation rate as an input to 
the water quality predictions 

NA 
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16. Consideration of climate change scenarios NA 

17. Other studies, monitoring etc. necessary to update post-closure 
water quality predictions.  

NA 
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