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Environment Canada

Technical Topics

1. Groundwater: 


Past experience with the substantial groundwater pumping required by Pine Point Mine indicates that this may be the critical aspect of the project (at least in terms of levels of confidence by area residents and project reviewers), and it would be very useful for this topic to be covered in some detail in the technical meeting.

· how will formation of a complete impermeable barrier to groundwater flow surrounding the orebody from surface to depth be confirmed, prior to dewatering the zone within the freezewall curtain?

· what happens if/when the freezewall curtain suffers a breakdown with respect to groundwater movement?

· is something equivalent to piping possible in the ground through the freezewall perimeter (i.e. recent flooding of uranium mine in Saskatchewan.  Presumably low permeability figures for area bedrock argue against this, but fracturing has been acknowledged as a significant factor in current permeability figures.

Please note that EC is not able at this time to offer specific groundwater expertise, as we do not have the internal capacity.

Tamerlane Response

· As mentioned in Section 4.1.3 of the DAR, each freeze hole will be pressure tested and monitored throughout the freezing process.  Temperature analysis will monitor the thermal gradients in each hole and sensors will provide feedback indicating when the frozen perimeter has created a solid connection between each hole.  Layne Christensen has indicated that in their experience, a solid freeze barrier will take approximately 3 months to create with additional time to expand outward for a larger frozen barrier.

· As mentioned in Section 11.3 of the DAR,  No instantaneous failure of the freeze wall perimeter can occur once the freeze wall is set prior to and during mining.   As discussed in Section 4.2.2.8 of the DAR, a dewatering station will be installed to supply process water as well as to manage any unplanned water inflows.  A safety factor of 40 to 1 has been incorporated into the design of the underground dewatering station.

· Tamerlane is uncertain what is meant by “equivalent piping is possible in the ground”.  If the question is made in reference to the Cigar Lake incident described in the company’s news releases, the incident was caused by a major ground failure in an inactive area of the mine.  The incident was not directly related to any freeze ground failures.

2. Air Quality 


An air quality assessment for this project has not been completed. The Proponent uses the Snap Lake air assessment as a surrogate to demonstrate that there will be no air issues for Pine Point project; however, this is not appropriate.

Questions include: 

· Use of the maximum acceptable rather than maximum desirable for NO2 Annual 

· They need to do an independent emissions inventory based on the equipment and processes they have on site then they need to do dispersion modelling of those sources 

· There was no discussion of any mitigation measures, even at the extremely basic level of venting the mine exhaust at height, let alone cyclones or the like to capture process or mine dust. 

· No discussion of what monitoring would be appropriate. Since this is the precursor to an operating mine there would be justification for air quality monitoring.

EC will be able to provide expertise on air quality, although attendance at technical meetings will be dependent on dates.

Tamerlane Response

As noted by Environment Canada, Tamerlane used the Snap Lake air assessment as a surrogate to demonstrate that there will be no (significant) air (quality) issues for the Pine Point project. As indicated in the DAR, the Snap Lake Project assessment was considered by the Tamerlane team to be appropriate for estimating PPPP emissions because the daily production from the two projects is of a similar magnitude (Snap Lake - 3,000 t/d; Tamerlane PPPP - 2,800 t/d), both are underground mines and both employ DMS circuits.  

Similarities and differences between the types and amounts of equipment used and estimated emissions for the Snap Lake assessment were prorated against the projected equipment needs for the PPPP project to generate a  prorated summary of estimated PPPP emissions on a daily basis. 

Given the comparable scale and shorter-term nature of the PPPP project compared to the Snap Lake mine, and the general absence of air quality impacts predicted both outside and within the active mining area for the Snap Lake mine assessment, it seemed reasonable to conclude that comparable or better air quality results could be expected to occur outside and within the active mining area for the PPPP project.

Regarding the use of the maximum acceptable, rather than maximum desirable values for Annual NO2 concentrations, the former was reported in the DAR as it was quoted directly from the Snap Lake Project Assessment and was deemed to be appropriate for that assessment by the assessment team. 

Regarding mitigation measures, the DAR outlined the general suite of mitigation measures to be employed to minimize air emissions and noise associated with the PPPP. The following is a copy of the relevant text found in Section 7.7.4 of the DAR.

“Mining equipment and activities associated with the PPPP development will release gaseous and particulate emissions and generate varying degrees and types of noise for the relatively short 3-year life of the project. Emissions will emanate from fuel combustion, vehicle exhausts, and other sources associated with operation of the project. 

Tamerlane has committed to employ an adaptive management approach including a number of mitigation measures.  To minimize potential effects on local and regional air quality the existing noise environment and to control greenhouse gas emissions, mitigation measures that will be employed by the Tamerlane PPPP will include:

· Full compliance with Land Use Permit and Water License and license conditions to be issued by the MVLWB.

· Conformance with the Guidelines for Ambient Air Quality Standards in the NWT.

· Use of low sulphur diesel fuel and regular equipment and engine maintenance.

· Conformance with GNWT Guideline for Dust suppression through the application of dust suppressants - e.g. water or approved dust suppressant products.

· Use of existing highways for all PPPP-related vehicle traffic.

· Secure containment of concentrate product during transportation to the Hay River railhead. 

· Conformance with GNWT and WCB standards for mine air quality.

· Salvage of organic and mineral top soils for future reapplication during reclamation and revegetation of the site.

· Disposal of all hazardous wastes in an approved manner.

With the application of these mitigation measures and in consideration of the other aspects of the assessment presented in this section of the DAR, no significant residual impacts on local and regional air quality or on the existing noise environment of the area are anticipated to occur. 

Furthermore, based on the available information, the limited air emissions and noise associated with the operation of the relatively few standard internal combustion engines operating at the PPPP site for approximately 3 years and the small amounts of dust generated mainly by moving vehicles and trucks for this same time period are not anticipated to have a measurable effect on the vegetation or wildlife of the PPPP development area or associated activities. The residual impact of the PPPP development on existing air quality and the noise environment of the LSA, RSA and ESA is expected to be negligible”. 

3.  Waste Disposal 


EC would like to discuss effluent disposal into the infiltration basin, and would like details on estimated volumes and quality, as well as contingency plans for treatment (which are limited in DAR Section 7.2.3 to use of lime as an example).

Tamerlane Response

The estimated volumes anticipated to be discharged into the infiltration basin are discussed in Section 4.3.15 of the DAR.  Quality of the discharge water has been recently retested by an independent laboratory, SGS Lakefield, and can be found on the public registry dated 6-15-07.  From these tests, Tamerlane anticipates that the quality of the process/mine water to be directed to the infiltration basin will comply with Water License criteria without the need for further treatment.  However, existing and demonstrated water treatment methods (lime addition) are readily available and will be employed if determined to be necessary to ensure compliance with the Water License.  Proactive measures would include pH monitoring of the discharge water from the Infiltration Basin.  In the unlikely event lime addition becomes necessary, automated lime addition units could be added to the discharge line tied directly to the pH monitor.
4.  Closure Planning and Post-closure monitoring 

What criteria will be used to determine when closure objectives have been satisfied?  How will the groundwater in the area of the pit behave after freezing is stopped, and will there be concerns with such things as surface subsidence, mobilization of blasting residues in the groundwater, or upwelling through the lower permeability portion which has been mined out?

Tamerlane Response

As noted in the DAR, reclamation activities will begin prior to completion of the PPPP and in full when the program ends provided no further steps are taken to expand the PPPP sampling program to a full-scale mining operation.  Tamerlane’s primary reclamation scenario is to return affected areas to states compatible with the original environmental conditions that existed prior to the development of the PPPP.  This goal is consistent with INAC, MVLWB and industry guidelines and conditions.

Tamerlane will have a reclamation bond set by the Government of Canada as part of the criteria for its land and water use permits.  The criteria for releasing the bond will be set by the government.  Moreover, the government will require that it is satisfied with Tamerlane’s closure and reclamation activities before the reclamation bond is returned.   
The PPPP will not be an open pit.  Rather, it will be an underground mine with depths well below surface.  No subsidence is expected to occur due to the depth of the mine and because Tamerlane plans to backfill the mined open stopes.
As discussed in Tamerlane’s response to IR0607-002-27 of the First Round information requests and as per Stevenson International Consultants report of November, 1983, a low upwelling flow is expected.  Approximately 97% of the groundwater occurs 122 metres below surface and drops off significantly at depths to 158 metres.  The frozen barrier will be extended to a depth of 185 metres, which is well below the primary water inflow and within a highly impervious layer of sedimentary dolomites.  The estimated 55 cubic metres per hour of upwelling water into the shaft as shown in Figure 4.6-1 of the DAR is taken directly from prior hydrogeologic studies.

The frozen barrier will be developed before any excavations occur at depth which will allow for solid and continuous freeze barrier.  Due to the expected low upwelling flow rates of water, minimal if any thermal erosion is expected as indicated by Layne Christensen. 

5. SARA species 


EC is the competent minister for all species listed as described under the Species at Risk Act, but our focus is on Whooping Cranes, and we will work with the GNWT on the caribou and bison concerns.  With respect to Whooping Cranes, we are not fully satisfied with the evaluation presented in the DAR in Section 7.6.6, specifically with respect to other means of impact and potential mitigation. 

If concerns with other SARA species are not raised by the GNWT, we would be happy to discuss the Whooping Crane issues in separate meetings with the proponent and report back to the MVEIRB for the public record.

Tamerlane Response

Tamerlane is uncertain of what Environment Canada is referring to in their reference to “other means of impact and potential mitigation”. However, as suggested by Environment Canada, Tamerlane would be pleased to meet separately with Environment Canada to discuss any remaining “Whooping Crane issues” with the understanding that Environment Canada would report the results of such a meeting to the MVEIRB for the public record. 

NWT Environment and Natural Resources

Technical Topics

Water Quality

The water that is to be disposed of in the Infiltration Basin is of particular interest to GNWT’s Department of Transportation (DOT) since they do not intend to surrender their interests in the quarry.  It is possible that DOT will be reactivating that quarry at some future point to use more granular material for operation and maintenance and construction purposes.
1. How much water will be sent to the quarry from all sources and how will each water type be transported?  Sewage effluent had not been considered in earlier discussions, though it is mentioned in the latest Developers Assessment Report (DAR).  How does the lime treatment mentioned in the DAR come into this process?
2. How much of the overall quarry will be impacted by the installation of Tamerlane infrastructure and subsequent use as a disposal area?
3. Is this to be a seasonal use of the quarry or all year round?  Is freeze-up of the lines likely to be an issue, and what is the contingency plan if this occurs?  Is freeze-down likely to impact water release into the quarry (infiltration damming) or will water be allowed to flow across the surface of the quarry?
4. If effluent is disposed of across the surface of the quarry, how will outflow (and potential sedimentation) from the site be controlled?
5. How often will water be flowing into the quarry?
6. How can DOT be sure the water is as clean and benign as Tamerlane claims it will be?  Will this process contaminate the granular resources that remain in the quarry?
7. What down-drainage water systems will this effluent be reaching from the quarry?  How will Surficial drainage be impacted?  Will groundwater drainage be impacted?  Are suspended materials going to accumulate anywhere across this ‘infiltration system’?
8. How will Tamerlane determine whether or not infiltration is sufficient across the entire quarry?  There has been, to date, only one sample taken to address this matter.
9. Will Tamerlane conduct baseline assessments of the sites?  Tamerlane should want to know if they are going to be flushing contamination from previous years’ activities down through the system.  Secondly, DOT will want to quarry material after Tamerlane operations have ceased and will want to be assured that Tamerlane has not left anything accumulating on the sites.  The baseline study should extend to the perimeter of the impact footprint to ensure that damage does not occur outside basin boundaries.
10. Will Tamerlane remove the effluent infrastructure upon completion of the pilot project and return the quarry back to a usable state?
11. If this pilot project turns out to be successful, will Tamerlane want to make the use of the infiltration basin a permanent arrangement?  If so, would it not be more efficient to make those permanent arrangements at the front end of this development?
12. What monitoring and reporting arrangements will be established for the effluent disposal?
Tamerlane Response

1. Please see the water balances in Section 7.2.1, Table 7.2.1, and Figure 7.2.1 of the DAR.  As mentioned previously, all residual clean water will be piped to the infiltration basin.  As mentioned in the project description, as well as in the scoping sessions, Tamerlane intends to utilize a portable sewage treatment plant for all sewage and grey water.  Please refer to IR0607-002-21 for a complete discharge analysis from the sewage treatment plant.  Additionally, please refer to answer #3 of Environment Canada’s technical session questions.
2. Please refer to IR0607-002-09.  The diagram in IR0607-002-09 shows a construction drawing of the exhausted portion of the quarry Tamerlane would like to utilize for the infiltration basin. 
3. The infiltration basin will be utilized year-round.  Freeze-up of the discharge lines is not expected because Tamerlane plans to heat tape and bury the lines to prevent exposure.  As mentioned in Section 4.3.15 of the DAR, inverted perforated culverts will be placed in the center of the infiltration basin to facilitate proper percolation.  In the event that freeze-down occurs in the culverts, water will spread to the scarified portions of the infiltration basin.  Regardless of the season, the bottom of the infiltration basin can be re-scarified to allow for proper exfiltration.  
4. The geologic data indicate that infiltrating water will seek a vertical path of least resistance rather than spread horizontally.  As described in IR0607-002-09, the infiltration basin is located within the Devonian sedimentary beds south of the Great Slave Lake. Since 1975, more than 500,000 feet of diamond drilling has been completed in 885 drill holes (Great Slave Reef Project Summary Reports, February 1989, Westmin Resources Ltd). From this extensive diamond drill data, combined with modeling in Vulcan modeling software, the overburden in the LSA is consistently 25-30 metres below the surface (see attached figure).  Overburden is generally glacial till and frequently includes boulders. The till is overlain with muskeg up to three metres in thickness in many areas. Although the infiltration basin is a previously mined out quarry, inverted perforated culverts (wet drains) will be installed in the middle of the basin to help facilitate proper percolation rates. The exfiltrating water will seek the path of least resistance, and combined with gravitational pressures, will flow near vertical until reaching the existing water table.
5. As outlined in Figure 7.2.1 of the DAR, an estimated 33 cubic meters per hour will flow into the infiltration basin toward the end of the construction phase and throughout the operations phase of the PPPP.
6. Tamerlane would ask the DOT to rely on several data sources including the independent analysis of the water discharge conducted by SGS Lakefield, the successful applications of BIODISK’s sewage treatment facilities, and the numerous historical hydrogeologic studies conducted specifically in that area.  As discussed in the DAR, the proposed infiltration basin area is located in the mined out portion of the quarry that no longer has available resources.  Tamerlane will not be utilizing the infiltration basin over parts of the quarry that still have granular resources.
7. Please see IR0607-002-02.  The information provided in IR0607-002-02 maps the water flow of the exfiltrated water from the infiltration basin.  No impact from the PPPP is anticipated because the project is not located near any down drainage water system.  
8. As mentioned in the DAR, the addition of perforated culverts combined with scarification from mechanized equipment will ensure proper exfiltration.  In addition, the site inspections and historical geological information indicate that the entire quarry area shares the same geology.  Therefore, percolation rates should be consistent throughout the area of interest in the quarry.  
9. Tamerlane is not sure what this question is referring to.  If GNWT is suggesting that prior contamination by the DOT has occurred, then Tamerlane requests any information the GNWT or DOT can provide.  If at anytime during the PPPP the DOT wants to utilize existing granular resources from the area, Tamerlane’s activities should not interfere with the DOT’s extraction of material.  Access to the remaining granular resources north of the exhausted quarry will still be available. 

10. As part of Tamerlane’s reclamation, all infrastructure will be removed and the exhausted portion of the quarry will be returned to its pre-project state.  
11. Tamerlane fully expects to conduct full-scale mining upon completion of the PPPP.  However, Tamerlane is not in a position to assess its use of the infiltration basin beyond the PPPP because discussions of this nature have not occurred with the DOT.   Tamerlane expects to work with the DOT throughout the PPPP regarding the status and use of the infiltration basin, as well as any future use requests. 

12. Please see Tamerlane’s response to Environment Canada’s technical session question #3.  
Waste Products

In the Closure and Reclamation section of the Developers Assessment Report, Tamerlane states ‘waste oils will be shipped off site or burned or destroyed on site and unused chemicals as well as any other hazardous waste material will be either treated on site or shipped off site for disposal.

1. Where will waste oils, unused chemicals and hazardous waste materials be shipped if these products are to be shipped?

2. Burning is not allowed according to Used Waste Oil regulations unless in an approved incinerator.  There is no mention of an incinerator in Tamerlane’s application.  Will Tamerlane have an approved incinerator on site?

3. How would Tamerlane treat on site unused chemicals as well as any other hazardous waste material? 

Tamerlane Response

1. As mentioned in the Project Description Report and the DAR, all used oils will be burned in approved used oil heaters.  At GNWT’s request, more information can be provided regarding these heaters.  The only anticipated hazardous waste will be from used batteries that will be shipped to the hazardous waste facility in Hay River.  

2. Tamerlane does not plan to have an incinerator on site.

3. As mentioned in the project description report and DAR, any hazardous materials will be shipped to the hazardous waste facility in Hay River.

Indian and Northern Affairs Canada

Technical Topics

Infiltration Basin

Unanswered Questions:

No mention of containment for water and testing before discharge into the infiltration basin was identified.  At the minimum, a secondary containment and monitoring plan must be in place before a release of water will be permitted into an infiltration basin.  In addition, an outline of how Tamerlane plans to monitor water quality and what contingency is in place in the event the water quality is non-compliant are not included in the report.

Additional Information:

Groundwater data should be taken at different depths, for quality and hydrology modeling purposes.

Tamerlane Response

Tamerlane does not plan to contain discharge water before it is released into the infiltration basin.  However, as described in IR0607-002-05, the conceptual monitoring proposed by Tamerlane would include regular monitoring of the comingled effluent prior to its leaving the process circuit and being discharged into the infiltration basin.  Water quality monitoring would also include upgradient and downgradient monitoring of the shallow groundwater in the vicinity of the infiltration basin. The proposed shallow groundwater water monitoring program is anticipated to include one upgradient (reference) site and one or two downgradient sites to monitor groundwater quality within the shallow phreatic groundwater table.  
Additionally, please see Tamerlane’s response to Environment Canada’s question #3 in this document regarding discharge water quality.
Freeze Curtain

Unanswered Questions:

The Developers Assessment Report does not present a contingency procedure in the event a failure of the freeze curtain occurs.  A worst case scenario approach should be described with adequate contingency to mitigate such an event.  Tamerlane has indicated in the report the potential failure of a freeze curtain event as a minimal possibility.

Additional Information:

Tamerlane should provide a detailed contingency procedure in the event of a failure of the freeze curtain.

Tamerlane Response

Please see Tamerlane’s response to Envrionment Canada’s question #1 in this document.
Reclamation and Closure Plan

Unanswered Questions:

Specific details in the Closure and Reclamation plan should be included.


Additional Information:

Tamerlane should provide a detailed reclamation and closure plan for the mine site with details of reclamation for the proposed freeze curtain.

Tamerlane Response
As noted in Section 9.3 of the DAR, Tamerlane is committed to reducing the residual environmental effects at the Pine Point Pilot Project at closure.  Consequently, the Pilot Project has been developed keeping in mind the future reclamation requirements.  Reclamation considerations have formed an integral part of the bulk sample extraction plan.  Furthermore, where practical, reclamation will be carried out progressively during the short-term duration of the Pilot Project.  

Tamerlane’s specific reclamation and closure plans are detailed throughout Section 9.0 of the DAR.  Highlighted items with corresponding DAR page numbers are included below for reference.   
· Re-vegetation 

(pp. 414-415)

· Freeze Curtain 

(p. 417)

· Vertical Shafts 

(p. 417)

· Vertical Conveyor 
(p. 417)

· Temporary Buildings 
(p. 417)

· Infiltration Basin 

(p. 418)

· Fuel and Lube Tanks 
(p. 418)

· Post Closure Monitoring 
(p. 423)

Further, please see Tamerlane’s schematic reclamation visuals in DAR Figures 9.5-1a, b, c and d (pp. 419-422).  The figures illustrate the anticipated appearance of the PPPP site during the four stages of post-mining regeneration requested by the MVEIRB.    
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