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	ICRP SECTION
	TOPIC
	COMMENT

	
	
	

	
	
	

	6.4
	toxicity of revegetated kimberlite
	At  p.195 it is stated that revegetated kimberlite has been demonstrated to be safe for caribou access and travel.  This conclusion is premature.  Revegetated kimberlite may be safe for caribou ‘access and travel’, but there are no data or studies presented to support this.  During the period that the trial revegetation plots were monitored, they were fenced and inaccessible to caribou.  Moreover, vegetation growing on kimberlite has not yet been shown to be safe as caribou food.  The initial ecological risk assessment was insufficiently rigorous to draw this conclusion, and IEMA has requested that the toxicity work be redone to properly demonstrate that metal uptake by revegetated species will not be a concern for grazers.  

	
	maps for pre-disturbance conditions
	The illustrations throughout (for example Fig.59 on p.195) are generally at too small a scale to be useful—these should all be at better resolution in the final ICRP document.  Image enhancement to emphasize delineation of vegetation cover and rock would also be helpful.  Image orientation is confusing in some cases—north arrows should be provided.  Instead of simply providing a circle to indicate location of mine component, the dotted outline of the component footprint could be illustrated (e.g., Fig.59).  Drainage connection between lakes (e.g., Fig.60) should be highlighted to clearly depict directions of water flow.

	
	Water Quality
	A third column in Table 53 [p.197] showing CCME guidelines for protection of aquatic life would be very helpful to readers to understand the baseline relative to environmental protection concentrations.

	6.4.1 (pg. 195)
	PKCF
	Figures (air photos, e.g. Figure 59) in the ICRP should have date and scale on them (see Figure 66 for how this can be done).

	6.4.2.1
	Phase 1 Containment Facility
	Fig.61 depicts the airstrip adjacent to Leslie Lake—this cannot be correct.  Again, a direction arrow would help orientate the reader.

	
	“
	Use of this facility stopped in 2002. No data are provided for chemical characterization of Phase 1 tailings pond—mineralogy of solids, weathering characteristics, pore water quality, sediment characteristics, etc. This information should be provided and evaluated to ensure that closure is properly planned, and for any lessons that might be useful for reclamation of the LLCF.

	6.4.2.2 (pg. 201)
	PKCF
	Table 54 should contain some information about the processed kimberlite fractions (i.e. fpk, efpk, water).  Future deposition into the LLCF could be added to this table so the reader can see how the LLCF will fill up by the end of mine life (Table 55, page 204 can then be deleted).  This will provide the reader with some sense of the remaining challenges and opportunities.

	6.4.3.2
	LLCF uplands water flow
	The ICRP describes [p.204] that surface water up-gradient from cell A will be diverted into a currently dry channel where it will flow into the cell C pond.  This is indicated in Fig.63 as the ‘Cell A East channel’.  The figure also indicates that PK will be deposited in this area, including a zone up-gradient of the road alignment.  This needs to be better explained.  How will this water get to cell C during operations, and what will the final post-closure landscape look like (surface drainage channel through the PK established, or culvert (as described for operations) under the tailings?). Fig.64 also does not clarify this aspect of LLCF closure. Again, larger scale maps for each cell of the LLCF would greatly aid interpretation of the plans described.  

	
	Pit disposal of PK
	The ICRP notes [p.204] that ‘modeling of the fines settlement rates’ is required before BHPB can consider pit disposal of PK as an option.  There is no indication that this work is being undertaken.  It is not identified as a research item in the Reclamation Research Plan.

	
	“
	The same paragraph [p.204] also identifies other factors (safety, infrastructure development, accessibility, scheduling) that need to be considered before a decision on pit disposal of PK can be made.  IEMA has consistently highlighted the importance of using pits for PK disposal to avoid deposition into cell D if it can be done safely, and BHPB states a similar goal here.  However, the ICRP needs to go beyond stating a preference and present a timeline which illustrates when the issues identified can/will be resolved, such that a decision to consider pit disposal can be made.  Any further research required to resolve uncertainties should also be described and incorporated into the Reclamation Research Plan.

	
	PK deposition
	The schedule set out in Table 55 indicates that PK will be deposited in cells A & B until as late as 2015, leaving only 5 more years of operation where PK will be deposited into cell D.  The ICRP should explain how the various pilot projects described in the Reclamation Research Plan for researching closure options, which are to be conducted in ‘available areas’ within the LLCF, will be undertaken during this interval such that the results can be used in reclamation measures once production has terminated.

	6.4.3.2 (Page 204)
	PKCF
	Show Pelzer Pond on either Figure 63 or 64.    

What long-term maintenance (e.g. snow and debris clearing) may be required of the water diversion channels around and through the various cells?

	6.4.4.1
	Phase 1 Containment Facility
	The ICRP notes that, although a ‘preliminary plan’ for reclamation was prepared in 2005, a ‘revised engineered construction plan and project budget is expected to be developed in 2007.  Closure work is expected to start in 2008.’  Reclamation and closure of Phase 1 facility should not be allowed to commence until a proper plan which characterizes the material to be reclaimed, and demonstrates viable closure measures, has been submitted to the WLWB for approval.  The information presented in the ICRP is inadequate for this purpose.  Since progressive reclamation is a priority indicated both in the Environmental Agreement and in BHPB’s policy statements, it is not clear why five years have elapsed since operations ceased at this facility and no reclamation has been undertaken to date.

	6.4.4.1(Page 207)
	Phase I Containment Facility
	Will the ICRP contain final closure options for this facility or will there be a separate process and document?

	6.4.4.2
	level of planning
	The ICRP does not indicate whether the LLCF closure plan is at the ‘prefeasibility’ stage but , if so, closure measures should be demonstrably viable.  BHPB should explain why large areas of the LLCF are being proposed for revegetation when the metal uptake potential from kimberlite into plants has not been properly characterized and shown to be a non-issue.

	
	
	

	
	cover placement
	The description of placing the cover on the beach zones [p.208] does not provide an indication of the challenges facing equipment operators.  These have been identified in the 2007 Waste Water and PK Management Plan—for example, ‘Increasing fines, low effective shear strengths, entrained ice, and thaw effects, results in poor trafficability on the lower parts of FPK beaches further from the spigots.  The loose, high moisture FPK may liquefy when subjected to cyclic or vibrating loads, thereby limiting the extent of the beach that may be safely accessed during the summer construction months.’  Further research on placement methods is referenced in the Research Summary Table 46, but the issues and methods of their resolution are not provided.  The ICRP should be explicit about the engineering and environmental challenges that need to be addressed in closure planning for the LLCF.

	
	Revegetation
	Fig.64 is too small a scale to provide a good indication of the post-closure landscape on the LLCF.  A larger map is recommended for the revised plan.  The central zone landscape pattern could be better depicted on a larger scale map.

	
	“
	The referenced transects for Fig.64 are not depicted on this figure, although they are depicted on Fig.13 in Appendix D.

	
	Waste rock cover – water interface
	No evidence is provided to support the statement that as deposited waste rock in the water interface zone settles through unfrozen kimberlite that the resulting surface will be ‘more or less uniform mixture of rock and kimberlite’.  BHPB needs to demonstrate the viability of placing and maintaining an effective rock cover in this zone.

	
	Ponds & EFPK
	Reclamation plans for the ponds in the LLCF are provided in one paragraph.  There is no discussion in this entire 6.4 section of the reclamation difficulties posed by extra fine processed kimberlite (EFPK), arguably the most challenging of all waste rock materials at Ekati for designing stable containment and reclamation strategies.  This is a huge omission.  The 2007 Waste Water and PK Management Plan observed that a number of uncertainties (without identifying what they were) remained to be addressed (although specific research tasks were not identified) with respect to closure conditions and approaches for the LLCF.  There is no indication in Sec.6.4 that any outstanding closure issues with respect to the clay slurries (occupying some 35% of the space in the LLCF) remain.

	
	“
	The 2007 Waste Water and PK Management Plan (but not the ICRP) indicates that the cell C pond will be filled to its maximum with extra fine PK by 2014, and at that time ‘most’ of the EFPK will be transferred into cell D.  Despite the stated goal of attempting to avoid PK deposition in cell D, this cell will apparently end up containing the bulk of the most problematic material to be handled at mine closure.  The ICRP makes no reference to this issue.

	
	“
	The ICRP makes no mention of the option of relocating EFPK to an exhausted pit at closure.  Since the ICRP does not discuss how the reclamation proposed for the cell C and D ponds will handle the clay slurries (EFPK), it is assumed that the management intent is to have these sequestered below a clear water layer and behind an impermeable dyke D, now to be left as a post-closure water containing structure.  Water retaining dams have long-term maintenance and inspection demands, and are not a desirable closure option if they can be avoided.  Dyke D would not have to be reclaimed as a water retaining structure if the EFPK were removed.  Disposal and transfer of all EFPK to an exhausted open pit is an option that should be investigated as part of BHPB’s closure planning, but there is no evidence that is being done.

	
	“
	The 2007 Waste Water and PK Management Plan notes that a number of issues relating to the operation of the LLCF are not yet resolved.  At p.23 it states that “there are numerous unknowns currently with the processing of Fox ore and with the discharge of underground saline water.”  At p.24 it states “A number of studies are currently in progress regarding these issues and once completed the studies will be forwarded to the WLWB for review.”  The implications of these issues for closure, quite aside from operations, are nowhere discussed.

	
	“
	While the ICRP does not discuss the issue, the 2007 Waste Water and PK Management Plan raises the issue of the depth of water cover required to immobilize the EFPK at closure. The WPKMP states [p.30] that ‘water covers (shallow lakes) would serve to prevent erosion’ and then, on p.32, that ‘EFPK will be stabilized by utilizing a deep water cover.’(emphasis added)  Clearly, one of the research needs is to determine the depth of water that would be required to contain the EFPK under expected surface conditions over the long-term.  It is a critical issue for closure planning, and yet is not identified in the ICRP, the LLCF Research Study Plan (Fig.65), or the Reclamation Research Summary (Table 46).  

	6.4.4.2 (Page 207, para. 3)
	LLCF
	There is a reference to “limited research” suggesting that natural colonization of lower slopes may be possible.  What is this research and is it the same reference as the previous sentence (Martens 2004)?

There is no discussion in the text of the ‘fluffy’ fraction that does not settle, or its ultimate fate.

	6.4.4.2
	Salt (mineral) lick at LLCF
	BHPB points out that one concern for the LLCF is its use as a salt (mineral) lick by caribou. A cover is proposed to stabilize the surface. It appears that several ponds will remain once the closure of the LLCF is completed (pg 208). BHPB should address whether the water or shores of these ponds act as mineral licks for caribou, and whether ingestion of the water or adjacent soils pose a threat to caribou.

	6.4.4.3
	Revegetation
	It is proposed to use native-grass cultivars for revegetating the central and water interface zones of the LLCF.  It is not stated whether these are food for caribou.  It is not described whether these will uptake any of the potential contaminants in the underlying PK.  The wildlife closure objective for the LLCF is ‘safety’ which assumes that wildlife will move into and use the area.  There are important questions relating to risk to animals from being trapped in the ponds or eating contaminated soils and vegetation that have not been addressed.  Therefore, the important objective of ‘deterring’ wildlife from the impoundment area has not been addressed.  If it turned out to be important to deter wildlife as a result of predicted risk, then the proposed cover strategy for the central and water interface zones ought to be re-evaluated.  Unfortunately, we do not have the information available to determine that a vegetation cover (which might encourage, say, caribou) is the preferred alternative for any part of the LLCF.

	
	Wildlife safety
	The ICRP states [in Sec.8.6.1, p.298] that ‘beach areas will be capped with waste rock to limit wildlife access to the facility’.  This objective seems inconsistent with the objective of making access to the facility ‘safe’.  It also seems inconsistent with the plan to revegetate with native plant species, likely edible by native wildlife, which would encourage animals to use the facility.  It also seems pointless, since wildlife encountering these beach areas would already be well within the facility and in close proximity to the slurry-filled ponds.  Nor is it clear how, in any event, capping of waste rock would limit wildlife movement.

	6.4.4.5
	fish barrier
	The need for a fish barrier at the outlet of cell E has not been demonstrated, and is inconsistent with the stated reclamation goal.

	6.4.4.5 (Page 210)
	LLCF
	Is a fish barrier necessary at the end of Long Lake and how will it work? 

	6.4.7
	Designing for closure
	The introductory paragraph is incorrect in its entirety.  First, the 2005 LLCF Evaluation did not re-examine the performance and design of the facility so that it integrates with the long-term post-closure landscape (emphasis added).  The 2005 exercise was done explicitly to resolve operational issues, and reclamation and closure issues were incorporated only to the extent that the options for operating the facility were compared relative to each other as to their implications for closure.  Second, the statement that the 2007 Waste Water and PK Management Plan ‘seeks every practical opportunity to assist closure planning and maximize progressive reclamation strategies’ is unfounded.  Nowhere does that plan, nor the ICRP, demonstrate that progressive reclamation of the LLCF is planned, or even possible. 

	
	“
	Six ‘key opportunities’ are listed as evidence [p.218] that the LLCF has been designed to assist closure of the facility.  The list is misleading.  The first three of these comprise necessary measures to improve efficiency of operating the facility, although the third one clearly has closure benefits as well.   The fourth one is strictly an operational necessity, not a ‘closure opportunity’.  The last two relating to pilot programs to be carried out are not key opportunities where the LLCF has been designed to assist closure, since the LLCF has already been designed and these projects not yet implemented.  The ICRP provides no indication when these two pilot projects will be carried out.

	
	“
	The 2007 WPKMP notes at p.39 that Fox pipe ores are still being investigated, and that initial results indicate that higher portions of EFPK (as a result of increased percentage of smectite) may result.  Different reagents and flocculants may be required.  The plan notes that investigation studies ‘are at this time not adequately advanced to enable revised design or operation criteria to be established for the LLCF.’  However, the WPKMP provides no further details on the issues being investigated, or what implications might be for operations and closure.  Again, the ICRP is silent on this issue.

	
	“
	There remain significant uncertainties not only about closure strategies but, indeed, the future operation of the LLCF.  The 2007 WPKMP notes that future development of the LLCF ‘must anticipate the volume of EFPK that will report to ponds and provide adequate pond volume in order to ensure deposition.  Studies of the long-term consolidation characteristics and investigations of the nature, behaviour, management and operation requirements for the EFPK are on-going.’  No further details of the research design of these studies, or the expected timelines for completion are provided.  The implications for closure are not discussed in the WPKMP, and the issue is not even identified in the ICRP.

	6.4.8
	risk assessment
	The ICRP states [p.218] that ‘no moderate or major level risks were identified for the LLCF’.  This conclusion, given evidence presented in other documents such as the 2007 Waste Water and PK Management Plan, is simply not credible.  The long-term environmental stability of extra fine PK slurries in the LLCF is arguably the most challenging reclamation issue at the mine.  The risk assessment did not even identify it as an issue.

	6.5.1
	Pre-disturbance conditions
	It would be helpful here, as well as other relevant locations in the ICRP, to have the pre-disturbance figures juxtaposed alongside the post-disturbance figures, so that actual footprints of the various mine components can be compared to pre-mining conditions.  Again, photo bases should be enlarged and treated to enhance distinction between vegetation cover and rock.

	6.5.4.1 (Page 234)
	Panda Diversion Dam
	What are the long-term plans for this structure and what are the consequences of failure?

	6.5.4.3 (Page 235)
	Two Rock Lake Settling Facility; King Pond Settling Facility
	How will Two Rock Lake be reclaimed (e.g. rock cover, revegetation)?  Where will the sediments from King Pond go?

	6.5.5.2 (Page 231)
	Dams, Dykes and Channels
	Labels for the dams,dykes and channels on Figure 70 would be helpful.

	6.6.2.6 (Page 254)
	Fox Pit Water
	The text describes how Fox Pit water is pumped into an ”established location” in Cell D but there is no description of the quantities or quality of this water.  The Agency understood that discharge to Cell D was only the case in an emergency. 

	6.6.4.1 (Page 259)
	Buildings and Infrastructure
	Is it possible to identify potential landfill locations now?  How much of the demolition material will be salvaged or recycled or backhauled?  Is there any potential for reuse of some buildings by communities?  The same may apply for bridges and culverts (6.6.4.10, Page 263).

	6.6.4.9 (Page 262)
	Roads
	No mention in the text of the potential for roads to allow predator access.  Is this a potential problem?  Should there also be a list of roads with timing for decommissioning activities for other mine components and the roads themselves?

	6.6.4.9. Roads
	Road reclamation
	One of the objectives of the Buildings and Infrastructure is “1. Remaining surface areas are safe for wildlife use.”. 

The ICRP states “Roads not required during closure and monitoring are expected to be reclaimed by scarifying the surface, removal of culverts and safety berms….. Except in those sections of road considered hazardous to wildlife, shoulder berms will be knocked down and contoured to provide access for wildlife.” 

Although they may be used for insect relief and as travel corridors by caribou, roads also serve as semi-permeable barriers, even with no traffic. This may be especially true where the road slope height is steep. To better “contour” the road to the landscape, BHPB should consider knocking down portions of roads that are built up high above the natural lay of the land.

	Appendix C Table 24 – Research Summary
PKCA
	
	

	Air
	
	

	
	Air quality
	BHPB should explain (in the ICRP text) why fugitive dust levels are expected to be a concern for the post-closure period.  Is fugitive dust a concern now?  If not, is it likely to be after the LLCF is reclaimed and covered with rock and/or vegetation?  IEMA’s principal concern with fugitive dust has less to do with ambient air quality than it does with habitat contamination for wildlife, especially contamination of lichens foraged by caribou.  If fugitive dust from the LLCF is going to be a concern at closure, then closure objectives and criteria should be focused on ground contamination, not ambient air quality conditions.  This comment applies also to Tables 25 and 26.

	
	“
	The PKCA Research Summary (Table 46, Appendix F) indicates no research for fugitive dust, implying that there are no further information needs with respect to fugitive dust.  The fact that objectives and criteria have been provided, and a monitoring program indicated, suggests that there is, or is expected by BHPB to be, an issue.   The ICRP should predict whether or not there is an issue expected with respect to fugitive dust from the LLCF, and support this with data. 

	Land
	
	

	
	PKCA Beach stabilization
	“no significant slumping” in item 1 is not a specific criterion—how do we know when the threshold of ‘significance’ has been crossed?  this criterion needs refinement

	
	channel stabilization
	As above for item 1.  ‘no significant’ slumping or erosion for item 3 is not a usable criterion.

	
	Vegetation cover
	Specific target for % cover needs to be identified.

	
	“
	BHPB’s 2007 Wastewater & Processed Kimberlite Management Plan notes that fine PK weathers when exposed to air, and that particle size reduces over time, which has two implications for revegetation—first, that moisture retention capacity is increased; and, second, reduced resistance to wind and water erosion.  The first observation indicates that revegetating the upper zone of LLCF may be more feasible as weathering progresses.  The second indicates that windblown transport of fine particulate matter could increase with time as weathering of the LLCF surface progresses.  This observation should be tied to the research item noted above with respect to fugitive dust from the LLCF following mine closure.

	Water
	
	

	
	water quality
	specific criteria which related to environmental safety (e.g., CCME guidelines for aquatic life) will need to be specified for all water bodies that become part of the receiving environment at closure.  These will need to be incorporated into the closure water licence.

	Wildlife
	
	

	
	wildlife safety in LLCF
	‘no surface hazards observed’ is not an appropriate criterion.  the beach areas and the pond represent potential hazards for wildlife and will always be ‘observed’.

	
	plant toxicity
	‘no identified risk’ is not a criterion.  criteria could be ‘only plant species that have demonstrated no metal uptake and no attraction to herbivores will be applied’ and ‘post-closure monitoring demonstrates non-use of vegetation by wildlife’ 

	
	fish use of LLCF
	The criterion is appropriate for the specified objective, but IEMA does not agree with the objective.  Cell E, which now contains fish, should be linked with the downstream watershed for fish movement unless there is a demonstrated reason why it should not be.

	Health & safety
	
	

	
	surface safety
	The beach areas and ponds of the PKCA will remain hazards under the current reclamation plan—therefore ‘no surface hazards’ is not a usable criterion.  It is not evident that the specified objective is achievable

	
	Continuation of land use activities
	Item 3 criterion ‘does not significantly compromise’ is not usable as a criterion.  ‘Routine monitoring’ is proposed to verify this, but what (and how) will be monitored?  What will the thresholds be for taking action?

	Community
	
	

	
	transition plan
	Should be removed from this table—not relevant to LLCF closure

	Operations
	all items
	Should be removed from this table—these are internal BHPB issues.

	Appendix C Table 25 – Dams, dykes & channels
	
	

	Air
	
	

	
	Air quality
	See comments for Table 24

	Land
	
	

	
	Stabilized channels, dykes, dams
	Criteria for items 1 and 2 not appropriate; these need to be more specific (i.e., measurable)

	
	Vegetation cover
	Item 7 non-specific--% vegetation cover needs to be specified, along with a timeline for achieving criterion

	Wildlife
	
	

	
	Safety of wildlife use
	Criterion might be acceptable, but definition of ‘surface hazards’ required in this case.

	Appendix C Table 26 – Buildings & Infrastructure
	
	Same comments where applicable as for Table 25.

	
	
	

	Appendix F – Research Summary
	
	General Comment about Table 46:  Details about how and when the identified reclamation tasks in Table 46 are to be undertaken are notably missing—in almost all cases additional substantive information about how the research is to be done and how it fits into the reclamation plan is required.  Additionally, there are a number of items included in this table which are properly ‘planning’ tasks rather than ‘research’ tasks, and could be deleted here.  Planning tasks should be described in the ICRP text.

	LLCF
	
	

	Land
	Method of waste rock cover placement
	Item 1 proposes a ‘pilot test’ to be carried out when ‘a portion of the LLCF is available’ in order to determine how waste rock is going to be placed on the wet zone of the impoundment.  ‘Constructability’ of waste rock covers was identified as an unresolved issue during the LLCF operational review.  This table, and the Plan, is purely conceptual—the details of how, where and when this pilot test is going to be conducted needs to be provided.  This closure strategy is not yet at the ‘pre-feasibility’ stage of planning.

	“
	Revegetation species
	Item 2 assumes that revegetation of the impoundment is an acceptable strategy, even though it is not clear whether wildlife (i.e., grazers) ought to be encouraged or discouraged from using the impoundment.  Toxicity issues related to metal uptake in the various plant species identified has not been satisfactorily resolved.  Safe use of the wet zone by large animals is not demonstrated.  BHPB should provide the necessary information and analysis to demonstrate that use of the wet zone is a preferred alternative to a rock cover.

	“
	Vegetation pilot test
	Item 2 also notes that ‘results will be applied to a pilot study’, although it is not clear what results are being referred to, and what the pilot study is intended to do, or how it will be carried out.  The research plan should also indicate when the study needs to be completed, and when a portion of the LLCF will become available to conduct the study.

	“
	Revegetation methods
	Item 3 indicates that the methods to be used for revegetating the central and wet zones of the LLCF are still unresolved.  It notes that the wetter slopes ‘appear’ to be well-suited to revegetation, although no data are provided.  How this can be done is unknown.  This item notes only that the next step of the research will be ‘a larger pilot study at the LLCF’.  No further details are provided, and should be.

	“
	“
	Item 3 notes that ‘progressive reclamation will be important early in the LLCF closure process to determine long-term sustainability of vegetation cover.  This is inconsistent with a vaguely defined future pilot study in the LLCF.  Timelines for all research activities need to be provided as part of the plan.

	“
	Kimberlite physical stability
	Item 4 reveals that uncertainties about the long-term stability of kimberlite as a physical and chemical substrate for revegetation remain.  It is therefore not yet demonstrated that revegetation can be successfully applied to the LLCF.  We are 10 years into this project; halfway through the mine life, and no study has yet been designed to study this problem.  Without a detailed research plan available, it is easily conceivable that another 10 years could pass and this question not resolved.

	“
	“
	Item 4 states that the results of the as-yet undefined weathering study ‘will determine types of vegetation best suited for planting’.  Rather than the types of vegetation, the key output of this research surely will be to demonstrate that kimberlite substrate will (or will not) be physically and chemically stable in the long-term.

	“
	Palatability of vegetation species
	Item 5 proposes a pilot study to determine the palatability and grazing resistance of various plant species to wildlife.  Again, it is not clear whether we should be encouraging wildlife to graze on revegetated zones of the LLCF.  The objective regarding wildlife use should be clarified before this pilot study is established.  As with preceding comments, the proposed pilot study is completely undefined and needs to be accompanied with details as to how, when, and where the research will be conducted.  

	Water
	LLCF Water quality
	Long-term water quality in LLCF has yet to be predicted.  Item 1 does not specify when this work will be completed.  Water quality predictions should be presented in the revised plan, and any mitigation measures potentially required should be identified.

	“
	“
	Item 2 states that pore water expulsion from deposited PK will be monitored, but no details of the monitoring program are provided.  If areas of porewater expulsion are detected in LLCF, how will these affect the reclamation activity?

	Wildlife
	safety of rock cover
	Item 1 proposes a pilot test for a portion of the LLCF ‘when it is available,’ the results then being used for progressive reclamation.  Timelines for this study should be specified.

	“
	Toxicity risk assessment
	Item 2 proposes to delay further toxicological risk assessment ‘until a larger area of the LLCF is revegetated (pilot study), and caribou have access to vegetation, before moving forward with a Tier 2 risk assessment.’  No timelines are specified, and need to be.  The reason for postponing the risk assessment (‘land use scenario…does not exist at this time’) is nonsensical.  The task posited by BHPB (‘re-evaluating the conservative assumptions’) does not capture the range of the work required to properly redo the ecological risk assessment.

	“
	Fish barrier
	Item 3 proposes a fish barrier to prevent fish movement between cell E and Leslie Lake.  Since fish already live in cell E, and since it will become part of the environment at closure, the need to prevent fish migration is not demonstrated, and not consistent with the overall reclamation goal.

	Operations
	Method of rock cover placement
	Item 1 proposes a pilot test ‘when a portion of the LLCF is available for research’, the results of which will then be used for progressive reclamation.  There is no indication when a portion of the LLCF might become available.  Operational plans for the facility indicate that cells A and B are to be filled in alternating sequence using all spigots.  It is reasonable to assume that no portion of the LLCF will be come available until near the end of the operational life of the LLCF.  Thus, BHPB will be implementing a number of pilot studies to investigate effective closure strategies at that same time that reclamation needs to be implemented.  This scenario is a recipe for disaster, and is not proper reclamation planning.  BHPB needs to find a way of investigating these research tasks now, not at some undefined point in the future.

	“
	Internal drainage channels
	Item 2 proposes ‘early design and testing’ of drainage channels to ‘assist’ BHP in constructing effective internal drainage channels.  The uncertainty here is not identified, and therefore the inclusion of this item in the research plan is not clear.  Is there any aspect of the design of these channels which at this point is uncertain?  If so, what research needs to be undertaken to address the uncertainty?

	Dams, Dykes & Channels
	
	

	
Land
	Revegetation of dykes & channels
	It is not evident why item 1 is here.  The ‘lessons learned’ section indicates that the species are already known that will grow successfully in the PDC, for example, so what is the research to be undertaken?  Why is progressive reclamation (i.e., revegetation) of the PDC not being undertaken at this point in the operation?

	“
	Locations & methods for revegetating
	Again, it is not clear why this item is part of the reclamation research plan.  Appropriate species have already been identified, and application methods demonstrated in the PDC and other locations.  Surely what is required is detailed site assessment for each component to be revegetated so that locations for replanting can be mapped and undertaken.  

	Water
	King Pond sediment reclamation
	This section is unclear whether King Pond sediments are to be relocated or not, although some research needs are identified.  Presumably characterization of the sediments would be important information to make this determination, although this research is not identified.  No timeline is provided for the studies to be undertaken.  More details are needed here.

	“
	Determination of over-wintering habitat in King Pond
	No timelines are provided for the work proposed.

	Wildlife
	Fish migration King Pond
	Item 3 proposes the establishment of fish migration between Cujo Lake and King Pond, implying that King Pond will become part of the receiving environment at closure.  Why is this concept not adopted for Long Lake containment facility and the pit lakes?

	Community
	Involvement in closure planning
	At three locations in table 46 this item is identified as a need to research methods for obtaining community involvement in closure planning.  It is not clear why community consultation processes are part of a research program.  What is the uncertainty here that requires research?  What is the research process that will be utilized for this task?  Timelines?  Having to do research on this topic suggests that community consultation will not be undertaken in a time for the results to be incorporated into the ICRP.

	Buildings & Infrastructure
	
	

	Land
	Hydrocarbon Spills
	This item does not need to be part of reclamation research.  There are no unanswered questions that need to be researched.  Tracking spill locations and planning spill remediation is standard operating procedure, and a normal component of mine reclamation planning.

	
	Hydrocarbon disposal
	Item 2 identifies ‘further research’ is needed on the combustion treatment of hydrocarbon contaminated materials and that this will be done during operations.  This appears to be a matter of fine-tuning operation procedures (such as adjusting temperature settings) rather than substantive research for determining the best method of remediation.  This item could be deleted as a ‘research’ project, and simply described in the text of the ICRP.

	
	camp pad landscapes
	none of this is ‘research’, and could be deleted from this table.  It is conventional reclamation planning with known procedures, and could simply be described in the ICRP text without relegating it to a research task.

	
	Plant species for revegetation
	since viable vegetation species have identified through previous research, the need for further research is not obvious here—this item could be deleted from the research table, and relegated to a discussion in the main text of the ICRP as to how revegetation of the infrastructure sites will be undertaken.

	
	demolition methods
	this is a planning task, not a research task.  there is no need to include it in a reclamation research program.

	Appendix G 
Table 52  Monitoring
	
	

	Air
	
	

	
	Fugitive Dust
	Monitoring TSP is not useful; monitoring should comprise dust fall-out on vegetation.

	
	PKCA
	Will the two air quality stations (Grizzly Lake and Cell B) be adequate to measure fugitive dust from all of the cells?

	Land
	
	

	
	surface stability
	‘evidence of significant channel movement and/or potential interbench failure, or channel bank slumping’ is not a threshold.  Threshold should be discrete and measurable.  Specified locations (channel banks, dyke weirs, outlet dam channels) are not components of the PKCA.  Locations in the PKCA to be monitored should be illustrated on a map of suitable scale.

	
	vegetation cover
	The identified response threshold not appropriate.  Threshold should be the target % vegetation cover criterion, below which management action should be taken until target is achieved.

	Water
	
	

	
	Water quality
	Response threshold of ‘increasing trends’ will need further definition.  Water licence criteria in the closure water licence should provide for protection of aquatic life.  Monitoring locations should be in all ponded water in the PKCA, not just at the outlet.

	Wildlife
	
	

	
	Wildlife safety in PKCA
	The stated parameters for wildlife monitoring seem ambitious and beyond the scope of concern for the PKCA.  Monitoring for wildlife safety should be much more focused, and with more detail provided.  The stated response threshold is not usable.

	Monitoring Frequency
	Surface stability & Revegetation
	Monitoring for 5 years post-reclamation, as proposed, for these components is not adequate.  Surface stability issues for the PKCA will necessarily be a long-term concern and will need monitoring for decades beyond closure.  Revegetation monitoring necessarily must continue well past the 5-year mark to determine long-term sustainability.  The key principle for all post-closure monitoring is that monitoring should continue for a period sufficient to demonstrate that the closure criteria have been achieved and are sustainable.

	
	Dams, dykes, channels, buildings & infrastructure
	General Comment:  Comments above for PKCA monitoring also apply, where relevant, to dams, dykes, channels and buildings and other infrastructure.  All monitoring programs need better definition and more focused thinking to ensure that the relevant parameters are being monitored, the proper indicators identified, and that implementable thresholds are defined for taking action.  The programs outlined in this table are too conceptual at this stage of closure planning.











