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Re:
Issues requiring further clarification on the Nanisivik Closure and Reclamation Plan.
Dear Mr. Heath,

In the Nunavut Water Board (NWB) correspondence of June 13, 2002, the Board indicated that a list of information requirements would be provided within one week. Please provide a response to the attached list of issues or deficiencies by submitting the supplemental information on or before July 7, 2002, in a form that can be appended to the Nanisivik Closure and Reclamation Plan.  Due to the unexpected decision by Breakwater Resources (BWR)/CanZinco Ltd. to shut down the mine before the original closure date and, consequently, the short window of time left to the Board for the review of a large volume of documents, additional information may be required of BWR/CanZinco Ltd. by the Board and interested parties before and during the public hearing.

We take this opportunity to remind the Applicant and all parties that all interventions for the public hearing on the water licence application for closure of the Nanisivik Mine shall be received in English and Inuktitut no later than July 7, 2002.

Comments or concerns regarding the attached may be directed Philippe di Pizzo, Executive Director (pdipizzo@polarnet.ca) or the undersigned. 

Sincerely,

Original signed by:

Dionne Filiatrault, P. Eng.

Senior Technical Advisor

cc. Distribution List:

Attachment to June 20, 2002 letter from Nunavut Water Board to Breakwater Resources (BWR)/CanZinco Ltd. 

Issues requiring further clarification:

1. Pre and Post closure monitoring data

In order to evaluate the effectiveness of the proposed Closure and Reclamation Plan, a comparison of the pre- and post-closure monitoring data will be undertaken to show that the post-closure site conditions will improve.  The Closure Plan must include results of the actual soil and water quality monitoring data/readings.  It is recommended that both the earliest (baseline) and the latest test results undertaken at the site be included in the Plan.  These data will be later compared with results of the “Reclamation Period Monitoring” (Section 8.2) and the “Closure Period Monitoring” (Section 8.3).  A plan view of the property showing the location of monitoring points must be added, in order to better correlate and evaluate the significance of the monitoring results.  All readings and testing data must be included in the annual environmental progress reports, as mentioned in Section 8.1.2 of the Closure Plan.

2.
Phase 2 ESA on Tank Farm Area

It is understood that the tank farm may of may not be removed, depending whether an interested third party would be willing to continue using it as a refuelling depot.  In either event, an Environmental Site Assessment (ESA) will have to be carried out in order to identify any potential soil contamination.  It is not clear at this time if the proposed 2002 Phase 2 ESA will include the tank farm areas.  It should be noted that whether the tank farm will be dismantled and removed, or be transferred to another jurisdiction or third party, a Phase 2 type of environmental assessment of the facility will be required. The mine should provide an list of all components to be assessed as part of the Phase 2 ESA. Should BWR/CanZinco Ltd. decide to remediate the tank farm, disposal alternative for tank sludges and cleaning waters should be provided.  

3.
Hydrological Study for the Entire West Twin Lake Tailings Management Area

A hydrological study has been undertaken for the proposed spillway from the Surface Cell in the West Twin Disposal Area, and the Probable Maximum Precipitation (PMP) event was recommended to be used in the design of the spillway.  A recommendation was also made to undertake a hydrological study for the entire Tailings Management Area (TMA) of the West Twin Lake Dyke area, which will address the long term post-closure conditions for the TMA, including the surrounding East Twin Lake area.  We concur to this recommendation, and we emphasize that this study shall be performed in agreement with the final closure design selected for the TMA. Are all of the above activities scheduled for the summer 2002? The Plan mentions about the dismantling of the culverts, stop logs and concrete structures of the nearby polishing and decant ponds which are located downstream of the lower reservoir area.  However, no details are provided on the management of the natural water flows in these areas after the removal of these structures.  It is understood that a minimum of one metre of water will be required in the lower reservoir area. Consequently, the dismantling of the above noted structures should address the requirements for maintaining the minimum water level in the lower reservoir.  How will the lower reservoir water level el 369m be maintained?  Will there be a “man-made” spillway which allows water to flow from lower reservoir to Twin Lakes Creek? Without stop logs or a weir control structures, how will BWR/CanZinco Ltd. ensure that lower reservoir will have a minimum depth of water so tailing in area will remain under water at all time? Will the water balance for post mine operation ensure that water level at East Twin Lake will always be higher than West Twin Lake? 

The Closure plan provides a preliminary engineering proposal for the closure of the surface cell portion of the tailings containment area.  The Closure plan should also provide an engineered evaluation of closure for the sub-aerial disposed tailings in the reservoir portion of the tailings containment area.   For example: calculation of closure water balance incorporating output from the monitoring program to establish final closure model, revise minimum water depth requirements (maximum of either wave/ice growth), chemical reactivity, structural stability, treatment requirements, revise live storage requirements, pumping requirements, frequency of reclamation and closure monitoring. 

4.
Waste Rock Balance Sheet

In the reclamation process, it is expected that BWR/CanZinco Ltd. will maximize the disposal of mine waste into the open pits and the underground workings.  In order to have a clear picture of what quantities are to be disposed back into the mined areas and how much will be left on the ground surface, a final waste rock balance sheet must be prepared, reflecting the end of operation conditions.  This balance sheet will constitute the basis for establishing waste rock disposal strategies during closure, and will help BWR/CanZinco Ltd. and the regulators to get a quantitative estimate of how much waste rock is to be disposed underground and how much will be left on surface and capped.  In evaluating the available disposal volumes, additional closure tasks must be taken into consideration, such as volumes occupied by disposal of dismantled facilities, structures, mining equipment, etc.  

5.
Detailed Schedule of Activities for the Closure Period. 

Section 9 of the Closure Plan provides a summary for a tentative schedule of workings to be carried out in the next two years. Figure 9-1 shows that, except for the monitoring period, the reclamation work will be completed by October 1st, 2003, which is approximately 16 months from now.  When does the reclamation period start?  If reclamation period starts October 2002 then the closure period should start around fall 2004.  Clarification is needed. Given the limited time frame for open waters maritime traffic during summer, and the more demanding winter working conditions, this is considered to be a very tight schedule. Consequently, BWR/CanZinco Ltd. should prepare a detailed schedule of work, forecast of manpower and construction equipment to be available on site for the 16 months closure period.  This information should be a part of the Plan. 

6.
Deadlines or Milestones of the Plan

As presented in the Closure Plan, there are several facilities such as the dock at Strathcona Sound, the tank farm, the sewage treatment plant, stolport, roadways, some of the buildings at the town site, etc., which may be used by third parties in the future.  In the mean time, BWR/CanZinco Ltd. has to carry on with the tasks defined by the Closure Plan, until formal decisions are being made by the interested stakeholders.  It is recommended that the detailed schedule of works include deadlines for the decision makers and the stakeholders for each facility under consideration.  These deadlines should be established as early as possible, in order to allow enough lead-time for BWR/CanZinco Ltd. to make the necessary logistical arrangements for their demolition, dismantling, and removal within the tight schedule.  Setting up these milestones will help both the regulators, the stakeholders, as well as BWR/CanZinco Ltd. in the Closure of Nanisivik Mine. 

7.
Locations of Mine Surface Openings (Adits, Raises, Shafts, etc.)

One of the main information that needs to be filed with the Nanisivik Mine Closure Plan for future reference is a comprehensive list of all openings to the surface (adit portals, raises, shafts, etc.), together with their exact coordinates and a brief description (type, size).  Although information may be available in several documents, a summary table must be submitted with the Closure Plan.  The Plan should become a “stand alone’ document, and therefore should include the details of the mined areas, both of the active and passive/abandoned mined areas.  As an example, a summary table may be included as part of Section 6.3.1.  The same table should also include the permanent capping method selected for each opening (concrete slab, steel plate, concrete plug, etc.).  It is recommended that rockfill dumping and burial of the openings (or similar) should be used in conjunction with another capping method, to ensure their long-term stability and function once the site is closed out.  

8.
Mined Area Plan and Sections

Sections 4.1 and 4.2 of the Closure Plan provide a general description of the geology and the mining activity at the Nanisivik Mine, respectively. For reference purpose, BWR/CanZinco Ltd. should also incorporate a geology map of the mine area (showing major structural features), as well as horizontal and longitudinal sections of the mined areas, as they exist at the closure time, i.e. September 2002. A drawing scale, which is larger than the one presented in Figure 4-1, is recommended.  The drawings should also include plan and sections of the adjacent satellite sites, such as the Area 14, K-Baseline, and Ocean View mined areas.

9.
Stability of the Underground Mining Areas

One of the hazards that a closed mine could pose to the public in the long run is a potential ground surface subsidence.  If the underground mine areas are planned to be completely backfilled (which is seldom the case), the stability of the mine at the surface will generally be ensured.  However, when voids or openings which are relatively close to the surface are left “as is”, crown pillar stability analyses must be performed in order to evaluate any potential unstable conditions at the ground surface.  These analyses are particularly critical in areas near the surface openings.  Although it is recognized that Nanisivik Mine is located in a relatively remote area, the property may still be traversed occasionally by local people, other staff from exploration companies, etc.  Consequently, public safety must be ensured at all times.  The results of the stability analysis should be addressed in the Plan. Some details information related to the analysis should be included. 

10.
Closure Cost Estimate

The Nanisivik Mine Closure and Reclamation Plan should include a cost estimate for all mine closure work.  This should include: summary cost estimates per major items, detailed cost estimate for each item provided by a third party contractor rates (people-hours, materials, etc.), basis of estimate, as well as a distribution of costs over the entire reclamation and closure period.  Any progressive rehabilitation done prior to September 2002 should be included in the estimate and costed out.  The latter will provide regulators with a good understanding of the level of effort that BWR/CanZinco Ltd. put into the early mine rehabilitation work.

11.
Seismic Slope Stability Analysis for West Twin Dykes

Volume 2, Appendix C of the plan provides an additional analysis on the seismic stability of the West Twin Lake Dyke.  It was indicated that the initial stability analyses was carried out using a seismic coefficient of 0.05 g, based on pseudo static analysis determined from the seismic zonation provided by the National Building Code of Canada.  The current building code was published in 1995.  The report also indicated that data from Geologic Survey of Canada (GSC) provides higher peak ground acceleration values.

Some of the questions, which need clarification, are:

a. When were the data from GSC obtained?  It is likely that the seismic hazard for the Nanisivik area, as reported by GSC, is higher than the values indicated in the National Building Code, because a Magnitude 3.1 earthquake occurred approximately 200 km west of Nanisivik on April 3, 1999.  Consequently, the latest and higher seismic hazard for Nanisivik obtained from GSC may reflect the latest data, and therefore should be considered for the design. 

b. In the pseudo static stability analysis, the seismic coefficient, which is used in the analysis, is generally a fraction of the actual peak ground acceleration (PGA) value to reflect the reserve strength of the structure which cannot be accounted for in the analysis.  Was a reduction factor used to establish the seismic coefficient for the stability analysis at Nanisivik Twin Lake Dykes? 

c. How was an ru value of 0.25 established in the analysis to account for the effect of pore pressure in the analysis?  

d. What specific design guideline was selected for the earthquake condition stability analysis of the West Twin Lake Dyke, i.e. in selecting the seismic coefficient for the analysis?  If CDA (Canadian Dam Association) guideline is used for the design, what consequence category was chosen and what value was used for the probabilistically derived annual exceedance probability for the Maximum Design Earthquake (MDE)?  It is not clear what value has been chosen in the analyses, and reported in Volume 2, Appendix C.  

It is indicated in the report that no consideration was made for liquefaction potential of the tailings dyke material.  Is further study or investigation being planned to account for any potential liquefaction for the tailings dyke?  

12.
PCB Storage/Disposal

The Closure Plan should inventory any PCB’s on site and indicate how they are or will be contained and disposed of. 

13.
Decontamination Fluids/Cleaning water disposal

The final disposal of the liquid waste generated in the cleaning or decontamination of infrastructure needs to be provided. 

14.
Existing and Old Quarries/Borrow Areas

The extensive use of capping materials (overburden, shale) to cover waste disposal sites and land reclamation will disturb even further the designated borrow areas.  BWR/BWR/CanZinco Ltd. should ensure that the borrow areas will be kept to an absolute minimum in size, and that they will be reshaped and re-graded at the end in order to avoid unstable ground conditions, ponding waters, and to be blended with the surrounding terrain for a limited visual impact.

As indicated in Section 6.5.1, some of the old or existing quarries/borrow areas included the Road Quarry, Landfill Quarry, Shale Hill, Mount Fuji Quarry, Area 14 Quarries, East Twin Lake Area, etc.  Reclamation work, including recontouring and reshaping of the old quarries/borrow areas will be required.

15.
Availability of the Phase 2 ESA Report for Review

It is understood that a Phase 2 ESA will be conducted during the Summer 2002.  It is important that the findings of the ESA program be made available as soon as practically possible, as some of the results may introduce additional changes into the Closure Plan (either expanding or reducing its scope).  Any such changes must be submitted as an Addendum to the February 2002 Plan.

16.
Acid Base Accounting Test Results

In reviewing the Acid Base Accounting (ABA) test results on waste characterization as well as on cover material, it is considered that further kinetic testing for determining acid generating potential in some of the waste rock dumps is not deemed necessary, given the proposed reclamation methods set forth in the Closure Plan for Nanisivik Mine.  This is based on the assumption that all acid generating material is properly disposed of and/or capped (see also Section 2.4).

17.
Technical Reports

The current water licence outlines various technical reports required by the Licensee.  

Tailings Disposal Plan 2002

The “Tailings Disposal Plan, 2002” outlines dust control measures and monitoring (section 4.2-4.3) which has been undertaken to address concerns regarding ‘air blown tailings’.  The photographic evidence, sampling data and assessment of results should be provided. 

Test Cell Evaluation 2001

In correspondence to BWR/CanZinco Ltd. (Steve Keenan) on October 25, 2001 the NWB requested clarification on matters raised by Mr. Ramli Halim, consultant to the Board. Submission of raw data would facilitate data analysis.  What is the current status of the test cell pads? Are they now under water, or under the tailings? Are readings still being made on the thermistors in the test cell pad areas? Has a new test pad area been identified in the surface cell?  The abandonment scenario for the reservoir portion of the West Twin Disposal Area is to maintain the tailing in a saturated state i.e., water cover. The plan refers to work completed by Dr. Elberling.  The NWB requested a copy of Dr. Elberlings final report.  This information may be useful in evaluation of hydrological data to be provided as mentioned previously (item 3).

Waste Rock Disposal (WRD) Plan 
Section 6.2 of the WRD plan states that “some areas may be deemed net neutralizer”. The Closure plan should provide a list of waste rock piles and its potential to be “a net neutralizer” or “net acid-generating” along with the volumes of materials located at each pile.   The Closure Plan should provide an overview of the work done at K-baseline and the status of remediation in that area.  

18. Bridge near upper dump pond

What is the status of the bridge that was breached under a flash flood in Spring 2001(near the upper dump pond area)?  If it was not rebuild last year, will the remaining approach sections in the creek channel be removed and contoured during the reclamation period?  It the bridge was repaired already will it be dismantled and recontoured as part to the Closure Plan? 

19. Exploration Drilling 

Exploration drilling was allowed as part of the current licence (Amendment, dated March 20, 2002). Location of drill sites (within and outside the main mine site area) and remediation measure should be outlined.  

20.
Drawings and Documents

The Nanisivik Mine Closure and Reclamation Plan which was submitted in February 2002 is a document that presents the scope of work to be undertaken and sets the minimum standards for site clean-up and return of the mine affected areas to a natural environment.  This document should be considered as a guide for the activities to come.  It must be emphasized that all closure and reclamation activities shall be undertaken based on documents and construction drawings, which need to be designed, signed and sealed by a licensed Professional Engineer in the appropriate jurisdiction area.
21.
Photo Library and References 

It is recommended that the Closure Plan include an Appendix containing a Photo Library, documenting the current status of the mine site, surface facilities, and related infrastructures. Although this is not an absolutely necessary requirement, it will help BWR/CanZinco Ltd. in the future to identify the rehabilitation work which has been completed, while it will also provide a measure of the effectiveness of the implemented closure plan. 
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