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Dear Ms. Sarah Baines:

BHP Billiton Diamonds Inc. (BHP) Interim Closure and Reclamation Plan (ICRP), Section 2 Working Group Review

Environment and Natural Resources (ENR) Environmental Protection and Wildlife Divisions are pleased to provide the following comments on Section 2 of the ICRP, which included the review of the Open Pits, Underground Mines, Waste Rock Storage Areas and Appendix D-Engineering Summary.  

Open Pits

Section 6.1.2.7 Development Status-Misery Open Pit

BHP proposes the use of wildlife berms around the pits to deter wildlife access upon pit closure.  This approach has been taken with the Misery Pit.   ENR staff currently support this measure recognizing that more information on the characteristics of the berm (i.e. height, width, size of covering rock, angle of repose) along with monitoring information of the effectiveness of the Misery Pit berm is necessary before berms can be implemented with any confidence.  BHP has identified this as a research priority in Table 43 (Appendix F). 

Section 6.1.3.7 Projected Development- Misery Open Pit

BHP indicates that a pushback may be required in the Fox and Misery Pits to access ore that is below the bottom of the existing pit design and that this pushback will “…significantly increase the surface expression of the pits and the Waste Rock Storage Areas” (p. 96).  An explanation of how this will affect the closure approaches for these two pits and the WRSA is required.

Section 6.1.5 Closure Objectives and Criteria

Table 14 Closure Criteria Open Pits needs to be revised based on the agreed upon structure during Section 1 Review.
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The downstream effects on aquatic mammals does not appear to have been assessed in the consideration of extraction volumes and rates of source lakes for pump flooding of pits (it is not included in the Environmental Effects Assessment provided in section 8).  ENR staff request that this be completed and provided for our review.

While BHP states that “Beach areas that are able to support riparian habitat will be encouraged through stabilization work and some plant seeding if required” and that research will be conducted on identifying locations, appropriate vegetation types and methods for establishment (Table 43, Appendix F), it is not indicated in Tables 23 – 29 outlining pit closure activities.  ENR staff request that stabilization and vegetation introduction be included in these tables. 

Section 6.1.6 Engineering and Environment Work

BHP indicates that “The Beartooth and Panda open pits are candidates for processed kimberlite backfill during active mining operations because each of these pits is completed before final mine closure”.  ENR staff support the consideration of this option as it would greatly reduce the extent of waste rock deposited on the surface; waste rock piles will not be revegetated upon closure and therefore represent habitat that is essentially removed from what would have previously been available to wildlife.  Waste rock piles also pose somewhat of a hazard to wildlife (although wildlife ramps are an attempt to mitigate this hazard).  None the less any attempt to minimize the extent of waste rock deposited on the surface is seen as a positive initiative with respect to minimizing effects on wildlife.

Underground Mines

Section 6.2.6 Engineering and Environment Work

Table 35 and Table 36 Koala North Underground Mine Closure Activities and Koala Underground Mine Closure Activities both include the statement, “contour local surface drainage and flow away from sealed mine portal’ within their Engineering Works Section. However Panda Underground Mine Closure Activities (Table 34) fails to address drainage contouring. Is this exclusion for Panda Underground intentional?

Waste Rock Storage Areas

Section 6.3.2.1 Design Criteria
"To minimize the footprint of the WSRAs while at the same time ensuring they blend in with surrounding topography. WRSA heights do not exceed 50 m above the highest topographic point over the WSRA extent." 

As discussed during the Closure and Reclamation Workshop 2006, some stakeholders are of the opinion that the WRSAs do not blend in with surrounding topography. How was the design criteria selected (waste rock heights constructed 50 m above the highest point - presumably on the claim block)?  Stating that the waste rock pile blends in with topography is a subjective point and should be removed from this section where technical points related to WRSA are presented.  
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It is recommended that the rationale for the design criteria, whether it was selected randomly or with consensus with stakeholders should be included in a separate paragraph.  

 

"the ice-saturated core is expected to form at a rate of 600 mm/yr"

Please include a reference here so that the reader may be directed to data in support of this claim.

 

"the core will remain frozen and saturated for the long term"

The time frame identified in this statement is unclear.  If a time frame can be deduced using data collected to date, it should be noted here in years.  The uncertainties related to long term freezing should be noted here as well as a commitment by BHP to monitor the success of this proposed closure method beyond mine closure. 

Section 6.3.2.3 Permafrost Role in Chemical Stability 

"Permafrost... has been recognized as an effective control barrier for the prevention of metal leaching and ARD at other mine sites across Northern Canada"  

Please provide references for this statement so that the reader can consult the appropriate papers/reports.

Section 6.3.2.6 Panda/Koala/Beartooth WRSA 

Placement of processed kimberlite on naturally acidic tundra resulted in "elevated levels of certain parameters."  Where can this data be reviewed?  A reference should be included here as well as the "parameters".  All contaminants of concern should be readily identified to stakeholders. The language here does not reflect BHP's commitment to transparency in all of its reporting efforts. 

 

Panda pit is said to contain only benign materials, yet there is a reference to diabase and barren kimberlite being frozen in place here.  How does BHP define benign in this context? Are these benign materials? If so, why is it important that they are frozen in place with the granite?  It is recommended that a reference to documents containing more information on materials classification be included in this section. 

 Section 6.3.2.6 Panda/Koala/Beartooth WRSA

“Further information is requested regarding the acid generating potential of the barren kimberlite and diabase material.  Text refers to biotite schist as potentially acid generating material and employs the same process for disposal.  Are we to believe that since these materials will be frozen in place that they are also acid generating?  Text should be explicit in this regard.

“Small quantities of sewage sludge generated during the flushing of the sewage treatment tanks had been periodically disposed of in the stockpile to bolster the nutrient status of the topsoil”. Is BHP considering using this type of sewage treatment in future reclamation efforts? If so, what quantities would be applied if treatment is applied ‘periodically’? 
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Section 6.3.2.7 Landfill and Other Waste Disposal Areas

Understandably, little information is provided here on the landfill contents (a table containing some of the materials disposed of in the landfill, pp. 161). However, a reference should be included in this section to reports containing detailed information on the types and quantities of material being stored here and recycling efforts.  

As indicated within the Hydrocarbon Impacted Materials Management Plan “the Contaminated Snow Containment Facility(CSCF)and the Landfarm require periodic skimming of free phase hydrocarbons and subsequent draining of the sump. Oil skimmed from these sumps is placed into totes and stored for offsite shipment if contaminated, or incinerated on site if non-contaminated”. It is recommended that this information be included within Section 6.3.2.7. 

The Sump Water Disposal Area was a designated area located within the Coarse Kimberlite Reject Storage Area for the disposal of wastewater. In September 2006, following approval of the Wastewater and Processed Kimberlite Management Plan, all wastewater is now disposed directly to the Long Lake Containment Facility (LLCF) Cell B. It is not indicated whether or not Water License Criteria is applied to this wastewater directly entering the LLCF. In addition, the current status of the Sump Water Disposal Area is not provided. Has it been decommissioned?  

“Treated material from the Landfarm, which meets GNWT’s Industrial Remediation Criteria, will be deposited at the Old Camp storage area”. It should be noted if this treated soil is intended for further reclamation efforts and how this Old Camp storage area will be decommissioned during closure. 

Hydrocarbon-impacted material is also stored at the Old Camp and at the northern end of the Panda/Koala/Beartooth WRSA, and is monitored as part of the Closure and Reclamation Program.  It is unclear as to why hydrocarbon-impacted material is being stored here as opposed to being treated at the Landfarm. What activities are proposed for these areas of contaminated soils? How are they monitored as part of the Closure and Reclamation Program? 

It is requested that the plan include information detailing the decommissioning of these waste disposal areas. 

It is proposed that Zone S be encapsulated within permafrost as waste rock is added to these areas. It is recommended that the depth of waste rock coverage required be noted. 

Section 6.3.2.8 Fox WRSA

Rehabilitation of Fox topsoil stockpile was conducted in September 2004 with seed and fertilizer application similar to Koala and Misery storage area. It would be worthwhile to indicate if rehabilitation of these stockpiles was successful, and if further treatment or monitoring is planned. 
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A table identifying the waste rock types in the Fox WRSA, as done so for Panda/Koala/Beartooth (Table 40) and Misery (Table 41), should be provided.  

Section 6.3.2.9 Misery Landfill

At temporary suspension of mining the Misery landfill was covered with a granite cap. If and when the Misery site begins production again, is the Misery landfill intended for reuse?

Section 6.3.2.9 Misery WRSA

Misery WRSA contains PAG material that was "encapsulated in granite at a thickness of 5 m to ensure encapsulation by permafrost in the long term.  Monitoring of the WRSA...demonstrates that the design is working".    

Section 6.3.3.4.3 further elaborates on the WRSA temperature data, but it is not clear what criteria have been met  leading to the conclusion that the pile design is "working".  It is recommended that further detail be provided to accompany this statement.  As well, it would be appropriate to state BHP’s intention to monitor the success of the design in the future or to state instead that the pile design is working “to date”. 

Given that there are active layers up to 21 m in thickness in the Misery WRSA, (pp 172) has there been any data collected to determine if acid is generated in this zone during summer months?  Seepage summary tables provided are useful, but direct sampling of water from the Misery WRSA would be helpful in predicting future water quality trends.  Is this information available?   Acid generation is often postponed by the presence of neutralizing material, but acid can form much later when the supply of neutralizing materials is exhausted.  The statement on the WRSA design should state the inherent uncertainty in any ARD assessment, especially where potentially acid-generating material has been identified. 

Section 6.3.3.3 Misery WRSA 

The anticipated volumes of biotite schist to be mined in the future mine plan for Misery exceeds that of granite.  Will granite from other parts of the site be used in the same design for future WRSAs? If it will be different, please provide details.  The location for the WRSA extension is mentioned in Section 6.3.3.3 but not the design.

 
Section 6.3.4 Final Landscape at Closure

BHP states “The location and design [of wildlife egress ramps] are to be defined based on consultation with local communities and their understanding of caribou migration pathways and observations made local to the site prior to and during operations.” ENR staff request that as a primary agency responsible for wildlife management and the availability of in-house expertise that we be included in these consultations.
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BHP proposes a combination rock and vegetation cover of the Long Lake Containment Facility (LLCF) rather than an engineered cap.  Currently, revegetation trials demonstrate that many native grasses will colonize and persist in the fine-grained tailings of the LLCF.  Grasses provide forage for many herbivores and may attract wildlife to the site potentially exposing them to elevated metals and other constituents present in the processed kimberlite.  While the bioaccumulation of these constituents may not be an issue due to low exposure times, attracting wildlife to a site that has many hazards (i.e. waste rock piles, pit lakes, etc.) is not desirable. ENR staff advocate that the site post-closure should provide a neutral landscape; neither attracting nor deterring wildlife and designed to be as hazard-free as possible. In this regard, ENR staff request that BHP continue research in this area specifically focusing on:

· A comparison between a rock/vegetative cover vs. an engineered cap in the following areas:

· Comparison of the risk associated with exposure to metals and other constituents of the processed kimberlite by herbivores as opposed to no exposure due to capping of LLCF. (This should consider those elements omitted from the Wildlife LLCF Risk Assessment March 2004 such as: barium, selenium and Magnesium) 

· Those plant species least palatable to herbivores and those least likely to bioaccumulate metals and other elements that may be toxic or in toxic quantities.

· Risk of attraction of wildlife and subsequent exposure to onsite hazards post-closure

· Timeframe over which stability and security of containment is achieved and how well it withstands over time (i.e. vegetation takes time to establish and therefore containment is not immediate)

· Dust generation

· Table 43 needs to be revised based on decisions made during review of Section 1.

Section 6.3.3.5 Potential uses of Waste Rock

As shown in Table 42, ENR is pleased to see future construction uses for granite waste rock, and encourages BHP to continue with progressive reclamation efforts. 

Additional Comments
With regards to impact on caribou, BHP does not take into account potential hunting activity occurring along the roads that will be left due to increased accessibility. The impact may be negligible, but should still be addressed within the ICRP. 
The link between increased raptor nesting habitat and the effect on passerines and other migratory birds is not discussed. 
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We appreciate having the opportunity to review BHP’s ICRP. Should you have any questions regarding the above please contact Ms. Erika Nyyssonen, 920-3118 or 
Ms. Karin Clark, 920-6362. 


Sincerely,
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Erika Nyyssonen


Industrial Technologist (Mining)

c: 
Ms. Karin Clark, Environmental Assessment Specialist


Wildlife Division

 
Environment and Natural Resources, GNWT


Mr. Raymond Bourget, Senior Wildlife Officer


Wildlife Division


Environment and Natural Resources, GNWT
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