AQUATIC EFECTS MONITORING PROGRAM PLAN FOR 2007-2009– COMMENT/RESPONSE TABLE

	Tracking Number 
	Comment ID 
	Plan Section 
	Review Comment 
	BHP Billiton Response 
	BHP Billiton Proposed Revision 
	Action Item (if applicable) 
	GLL/Hart Comments and Recommendations

	1 
	IEMA-1 (letter) 
	n/a 
	“The Agency is of the view that the scope of the AEMP re-evaluation should not have been limited to the methods for collecting data but should also have involved the results observed, and some discussion of which water quality variables are being analysed and reported on in the AEMP, a major topic during the previous review of the AEMP in 2003. For this reason, we feel it is essential that the results of the LLCF water quality studies be available for the WLWB to conduct a proper review of the proposed AEMP for 2007-2009. For example, should the LLCF water quality study predict a significant increase in a water quality variable not now being analysed and reported on annually, it would be appropriate to add that variable to the analysis and reporting to the AEMP for 2007-2009. We wish to make sure that the right variables are being monitored for changes, and had expected to see some consideration of expanding the monitored variables to include those from the PC-1 group responsible for much of the change to water chemistry down stream of the mine. We encourage BHPB to complete and submit the LLCF water quality studies as soon as possible to allow the WLWB, the Agency, and others, to conduct an informed and timely review of the proposed AEMP for 2007-2009.” 
	The AEMP re-evaluation addressed all water quality variable amenable to the method of analysis (Principal Component Analysis, PCA), and PC1 identified a number of variables associated with the LLCF discharge (hardness, conductivity, Mg, TDS, Ca, SO4, Ba, Cl, Sb, alkalinity, Ni).  This method of identifying the variables related to the LLCF discharge provided EKATI and its stakeholders with an objective analysis of the data.  Therefore, we are of the opinion that the re-evaluation was not limited to methods of data collection, and was in fact largely focused on the identification of key variables. Some of the water quality variables that the PCA associated with the LLCF are not of environmental concern at the levels currently measured in the LLCF and in downstream waters.  These variables were associated with PC1, however, they are of little ecological relevance at the measured concentrations.  The key variables of concern associated with the LLCF remain those identified in the AEMP. BHP Billiton is in the process of finalizing the results of LLCF water quality studies, however, the focus of these studies is on optimizing the performance of the LLCF.  Nonetheless, these studies will be made available to the Water Board as soon as they are completed. 
	None 
	None required (NR) 
	There has been previous consideration of source loadings to arrive at the present monitoring list, which is quite comprehensive.  From this list, we know which parameters actually are increasing in the receiver at present.  It would be reasonable to expect a commitment to ensure the monitoring list includes any new parameters expected to increase in the receiver based on the LLCF studies in progress.  BHPB has committed to report all measured parameters.  Although advance warning is useful, the existing monitoring program is comprehensive and this issue need not hold up approval of the AEMP. 

Our recommendation is that BHPB commit to incorporating appropriate revisions to the AEMP that may result from the LLCF study as part of their February 2008 submission to the WLW.  This submission is already proposed as a means to propose changes that may relate to the variability study and the critical effect size study.

	2 
	IEMA-2 (letter) 
	n/a 
	“Time-of-travel from the LLCF to Lac de Gras or the number of times each lake is flushed per year on an annual basis, at peak discharge, and during times of no discharge, would be helpful to assist in the interpretation of downstream water quality throughout the year. Time-of-travel data would assist in explaining downstream water quality data which could otherwise be regarded as anomalous and discarded.” 
	BHP Billiton agrees that the flushing time for each lake in the chain from the LLCF to Lac de Gras would be a useful tool, but not a necessity for the interpretation of water quality data.  What is of importance is that the AEMP is acting as designed and has detected minute water quality changes downstream of the LLCF. BHP Billiton, as a component of its adaptive management approach and continuing examination of the LLCF water balance and quality, will evaluate this request further. 
	None 
	Evalaute request for  the identification of flushing times for the lakes downstream of the LLCF and report back to stakeholders. 
	Flushing time data are useful to the interpretation of the AEMP results and should not be confined to the Adaptive Management Plan. The data required to determine the flushing time are routine.

Recommendation -  If BHP has estimated the volumes or average depths of the receiver lakes then they should include a table in the AEMP that provides flushing times (annual, peak and no discharge periods)  for each lake between the LLCF  and Lac de Gras. 

	3 
	IEMA-3 (letter) 
	2.1 (17) 
	“The Agency remains interested in hearing more about how BHPB intends to comply with the new water licence requirement for cumulative effects assessment on Lac de Gras (Part I, section 3(h)), and whether there has been any consideration of changes to the AEMP to ensure an improved understanding of any potential effects on Lac de Gras.” 
	BHP Billiton is committed to having an AEMP that can provide useful data for a cumulative effects assessment of Lac de Gras, however, the responsibility of a cumulative effects assessment of Lac de Gras lies with the appropriate government agencies.   The AEMP as it is currently designed provides data on site specific effects that can compiled into a regional database by the appropriate agency.  It is on this basis that BHP Billiton is complying with the cumulative effects requirement in our water license. 
	None 
	NR 
	It is the responsibility of BHP to provide the data that would inform any regional cumulative effects assessment (including Lac de Gras) that was undertaken. As such, the AEMP should be focused on documenting the magnitude of all stressors reaching Lac de Gras from the Slipper Lake drainage, the Lac du Sauvage (Misery Pit) drainage and any other pathways (i.e dust deposition). 

Our recommendation is that BHPB be required to fulfill this reporting and analytical requirement as it is described above, but not that they complete a cumulative effects assessment.

	4 
	NSMA-1 (letter) 
	n/a 
	“1. Power Analysis: BHP still fails to commit to conducting a power analysis. The NSMA feels that a power analysis is a necessity to determine the effectiveness of the AEMP at detecting important changes. For this power analysis, we expect BHP Billiton to Consult and incorporate Traditional Knowledge when defining: 1) the fixed variables of alpha and target power (possibilities of committing a type I and type II error respectively), and 2) what is a significant effect size.” 
	BHP Billiton has committed to evaluating the issue of effect size and its impact on the existing AEMP as outlined in our letter of December 31, 2006. It is our opinion that the AEMP is a successful and fully functional monitoring program in that it is detecting water quality changes which have been discussed with all stakeholders over the past two years. 
	To be determined at a latter date. 
	Undertake evaluation of effects sizes and report back to stakeholders and Water Board.
	The BHPB proposal to evaluate the issue and report back to stakeholders is appropriate. 

It is recommended that this be completed by February 2008 and that the effects sizes analysis consider Power Analysis, or the ability to detect the effects sizes chosen  by BHP. It is also recommended that the NSMA work with BHP to provide some specific insight into how TK can inform effects sizes determination.

	5 
	NSMA-2 (letter) 
	2.1 (16) 
	“2. Critical Effect Size: BHP commits to”(e)valuate critical effect sizes appropriate for selected parameters measured in the field as part of the AEMP. Dr. Carl Schwarz will be consulted for guidance on the evaluation”. We expect BHP to not only consult with Dr. Carl Schwarz but also with all interested parties, in particular aboriginal groups who have a direct interest in the health of the aquatic environment. We believe that setting specific values for what is determined a critical or ecological significant effect size for each parameter is key to the strength of the AEMP and to its ability to protect the aquatic ecosystem. This could be facilitated by a workshop as proposed by the Department of Indian and northern Affairs.” 
	Refer to response to Tracking Number 4. As a component of the evaluation of effect size, BHP Billiton will consult with all stakeholders in a manner which ensures open discussion.  This process will be facilitated and managed by BHP Billiton. 
	To be determined at a latter date. 
	Undertake evaluation of effects sizes and report back to stakeholders and Water Board.
	This issue is related to Issue #4 and should be addressed as part of the same evaluation proposed by BHPB.  The proposal to consult with stakeholders as part of this evaluation is appropriate.  The evaluation should address whether the AEMP’s power to detect change is adequate for adaptive management purposes, and should identify linkages to the AMP. 

 It is recommended that a specific consultation schedule be developed and provided to the Board and that the consultation be completed in a timely manner so that it could inform the February 2008 report on effects sizes. 

	6 
	NSMA-3 (letter) 
	2.1 (1) 
	“3.Summer Water Sampling: We are still hesitant to support the removal of June and July sampling periods in favour of collecting replicates in early August. We understand the advantages of increasing sample size, however, as was also noted by Environment Canada in Appendix 2, we are not provided with temporal trends to determine whether August is the best representative for summer variability.” 
	The ideal sampling periods for an aquatic monitoring program would be based on the hydrologic cycle, irrespective of the calendar month, however, this is impractical in terms of planning logistics.  One alternative is to sample lakes at a time of the year that minimizes variability that may be introduced by the timing of major events in the hydrologic cycle, such as freshet.  Sampling only in June or July would result in variability in water quality caused by the timing of freshet.  Sampling in September would lead to variability introduced by the timing of September rains.  The month of August has been the most consistent in terms of the hydrologic cycle and meteorological conditions.  Sampling in August reduces the variability in water quality and biology introduced by the match/mismatch that can occur by pegging sampling event based solely on calendar month too closely to periods of change in the hydrologic cycle (freshet and rainfall events). In August, lakes at EKATI are stratified and productive, and the variability introduced by the timing of freshet and September rains is minimized. The temporal trends of open water season sampling have been provided annually in the AEMP reports. 
	None 
	NR
	We accept that the smaller volumes of the lakes in the Slipper Lake drainage make them subject to variability in response to the hydrologic cycle. BHP response is reasonable, subject to documentation of variability and demonstration that August sampling will reduce variability. 

Our recommendation is to retain the established open water sampling schedule until BHPB presents a demonstration that August-only sampling is a superior, or at least equally effective, indicator of long-term trends.  This could be incorporated into the spatial variability study of two lakes that has been proposed by BHPB. This analysis would include documentation of flushing times as discussed in response #2.

	7 
	DFO-1 (letter) 
	2.1 (8) 
	“There is a concern as to the limited sampling of responsive biota exposed to epilimnetic waters under the proposed plan. Although impacts to deep waters are most likely (making determinations of profundal benthos community structure important), it is also possible that epilimnetic waters might be affected with lesser effects on the deep waters and sediments. If there are any likely impacts that are limited to epilimnetic waters during stratification, the protocol is not adequate to detect this change. DFO recognizes that BHP is proposing to initiate a spatial variability study in order to address this concern as a component of the revised AEMP.” 
	The primary issue with sampling benthic biota in shallow epilimnetic waters is that the substrate type in these areas is extremely variable.  These areas are comprised of boulders, sand, mud, gravel, etc., making consistent and representative sampling problematic. Although BHP Billiton recognizes that these shallow areas are important areas for foraging fish, benthic sampling in these areas introduces considerable variability that is related primarily to the nature of the substrate.  This observation is based on baseline data and data from reference lakes. The fish sampling component of the AEMP examines fish condition in lakes, and provides information on potential effects that may occur from changes to food sources. We note that DFO accepts BHP Billiton’s proposal to eliminate the shallow benthic sampling from the benthic component of the AEMP. 
	Eliminate shallow benthic sampling  
	Complete variability study as highlighted by DFO.
	We understand that the proposed study of spatial variability within two lakes will include within-lake variability in the benthic community.  This should provide a better understanding of the substrate related variability that BHPB is referring to here. 

Although monitoring of the shallow water benthos has been eliminated, we recognize that the rationale of high substrate variance is not clearly documented. The variability study therefore provides the opportunity for BHPB to provide the technical rationale and discussion of substrate variability 



	8 
	DFO-2 (letter) 
	2.1 (1) Table 3-4 
	“With respect to zooplankton, a sampling program undertaken once a summer in August will provide a very low power for detecting mine-related effects. This is because zooplankton abundance, biomass, and species composition are typically variable seasonally and the pattern of seasonality may change among years and among lakes with change in temperature, hydrology, etc. The proposed program will allow only the detection of extremely large impacts. DFO accepts BHP’s proposed elimination of shallow samples from lake sediment and benthos analyses. The proponent should redirect this effort to conducting a more robust sampling program to address the above concern.” 
	The rationale for sampling in August is provided in the response in Tracking Number 6.  BHP Billiton agrees that the zooplankton populations will vary in numbers, size and species composition depending on when they are sampled.  There is a volume of scientific literature that examines zooplankton response to environmental conditions (e.g., limnologic and climactic conditions), and light induced vertical migration patterns, however, the objective of the AEMP is to identify potential changes related to the mine, and not to these environmental forces. Although the AEMP uses reference stations to ‘control’ for environmental conditions, these natural effects can be further minimized by sampling at one time of the year (i.e., August) when the effects of key environmental forces (i.e., freshet, September rains) are minimized. 
	None 
	NR 
	From results presented in the 2006 AEMP Re-evaluation, it appears that the zooplankton sampling as currently conducted is detecting a zooplankton community response in Moose and Leslie lakes, and also perhaps in Kodiak and Cujo lakes.  Thus, we believe that the sampling as currently conducted is adequate.  We agree that there is seasonal variability in the zooplankton community, but do not see a need to expand the program at this point to capture this variability.

Therefore - standardized sampling in August is likely adequate. 



	9 
	DFO-3 (letter) 
	n/a 
	“With the use of dredges to collect sediment samples there is a concern that the samples will contain a mixture of sediment deposited over a number of years. DFO realizes that sampling procedures should stay consistent over time to allow accurate comparisons. However, DFO suggests that core sampling should be conducted on a trial basis along with dredge sampling to insure the results obtained using the two methods are comparable.”  
	The use of a coring device to examine variability in sediment quality vertically within the sediment has already been proposed by BHP Billiton in the AEMP Plan for 2007-2009 (Recommendation #15).  It is not practicably possible at EKATI to reliably sample sediment at two identical locations in a moderately deep lake bed.  Therefore, any differences in methodologies could be attributed to small scale variability.  Rather than comparing the coring and grab sampler methods directly, BHP Billiton’s approach will be to use a coring device to retrieve cores and then process samples from different depths within the cores for analysis. The expectation is that the core slices will provide information useful to evaluate the whether a grab sample of the top two centimeters (present AEMP methodology) is representative of recent deposition on the lakebed.  The core sampling is planned to occur during the variability study. 
	Ensure core sampling is completed as a component of the variability study 
	Complete variability study 
	We believe that carefully collected dredge samples can provide samples of the top two centimeters as intended.  However, we recognize the DFO concern and would look to the variability study to indicate whether there is any systematic bias related to the sampling method. The variability study should address sediment deposition rate and consider 1cm sampling depths if necessary.



	10 
	DFO-4 (letter) 
	Table 3-6 
	“The taxonomy of stomach content may not be the most relevant parameter. Some measure of stomach content frequency of occurrence, numbers, and volume by taxon should be included. Over time this might provide some insight as to shifts in food base as a result of environmental change.” 
	The data collected for the stomach contents include frequency of occurrence, numbers, and weight per taxon (family, genus or species).  Percent fullness, percent digestion, and total weight is also calculated. 
	None 
	NR 
	There seems to be no disagreement here.  BHPB is proposing to collect the required information.

	11 
	DFO-5 (letter) 
	2.1 (13) 
	“Gross anatomy of organs and any observed deformities should also be included. Thus since liver 
and gonad weights are to be taken, then a photograph of their gross anatomy in parallel to the DELT analysis would be useful. There is some literature on such effects for fishes in heavily industrially impacted northern Siberian lakes. Colour of the organs should also be assessed (i.e., include a standard colour photocard in the photographs).” 
	A visual assessment of the organs is incorporated in the DELT analysis.  A photograph of the gonads and liver will be taken for each 

fish.  A standard colour chart will be used to assess colour of those organs. 
	Implement DELT analyses 
	Include photographs from the DELT analyses 
	There seems to be no disagreement here.  The DELT analysis will include both whole fish and organ photographs.

	12 
	DFO-6 (letter) 
	2.1 (18) 
	“With respect to the introduction of multivariate analyses, from a strictly analytical point of view the analyses could be productive if conducted every year, rather than every three years as proposed. A dramatic change could certainly be evident in that time especially if there is a departure from reference conditions. However, if it is certain that there will only be gradual trends over time, it is true that an annual examination will provide little new insight.” 
	The AEMP re-evaluation work identified that multivariate analyses were a useful tool in the context of the EKATI AEMP, but should not be done to the exclusion of an annual analysis of the data.  The multivariate analyses were identified as useful as the time series of data increases substantially (every three years).  Therefore, BHP Billiton recommended that an in-depth analysis of annual data be conducted every year as part of the AEMP using improved statistical procedures that continue to incorporate data from reference stations (AEMP re-evaluation recommendation #20).  The new procedures will use the available time series rather than simply before and after data, allowing trends to be detected more effectively.  This change is important for the AEMP, bringing an improvement in the statistical analysis of the data to be conducted every year. BHP Billiton believes that the treatment of data using these new statistical procedures will be adequate for an annual evaluation, and that the supplemental multivariate work is appropriate every three years. 
	Implement in depth analysis of annual AEMP data using improved statistical methods 
	Continue with use of multivariate statistics every 3 years 
	Agreed - The proposed annual analysis of time trends, in conjunction with multivariate analysis every three years, should ensure that no dramatic change in the receiving environment is overlooked.

	13 
	DFO-7 (letter) 
	2.1 (11) 
	“In order to reduce fish mortality during sampling periods DFO had suggested in preliminary comments the use of non-lethal fish tissue plugs for metal analyses. BHP responded that typically, the EKATI metals suite conducted at the CAEAL certified laboratory requires 5 g of tissue for a 25 metal analysis. If 5 g is required, DFO agrees that the use of non-lethal fish tissue plugs is not feasible. If at some point the amount of tissue required is reduced, the use on non-lethal fish tissue plugs should be re-examined.” 
	BHP Billiton agrees that if at one point certified laboratories can reliably analyze and report on samples of less than 5 g, the use of non-lethal fish plugs will be reconsidered. 
	None 
	Reconsider the use of fish plugs during the next three year review 
	We agree that fish plugs should not be implemented at this time, but should be reconsidered in future.  The suite of contaminants considered to be of concern may influence the tissue mass requirement.

We recommend that BHP evaluate the suite of required analytes to focus only on harmful metals which bioaccumulate as part of the next three year review . This could facilitate reduced sample sizes. 

See also comment 20 

	14 
	DFO-8 (letter) 
	2.1 (10) 
	“DFO appreciates the fact that BHP will be adding slimy sculpin as an indicator species on a trial basis in 2007, and if cross comparisons of results among species are favourable they should be the only species used for destructive sampling in the future.” 
	BHP Billiton appreciates DFO’s suggestion that slimy sculpins be evaluated as an indicator species. The decision on what species to carry into the fish program going forward will consider the results of the cross comparison.  A ‘favourable” result has not been defined, therefore is BHP Billiton’s intention to review the results of the analyses and to engage DFO in the decision as to what species to include in future sampling. 
	
	Review the results of the analyses and to engage DFO in the decision as to what species to include in future sampling. 
	There seems to be no disagreement.  It is appropriate to review the slimy sculpin results, and then decide which species to carry forward as an indicator of metal bioaccumulation.

	15 
	DFO-9 (letter) 
	n/a 
	“It is essential to have an effective adaptive management plan developed as soon as possible. Regardless of how well designed an aquatic effects monitoring program is, without any operational action attached to early detection limits the benefit of monitoring is severely reduced.” 
	Adaptive environmental management is a cornerstone BHP Billiton’s environmental philosophy at EKATI its practice has been used to initiate management action based on the results of monitoring activities.  This management philosophy is currently being formalized into a document to be submitted to the Water Board as required under part required under Part H, item 7 of Water License MV2003L2-0013.
	None.  Continue with existing adaptive management approach 
	Formalize Adaptive Management Plan 
	We agree that an adaptive management plan, with clear linkage to the AEMP results, is important.  It is required to be submitted by BHPB to the Water Board by 01 May 2007

	16 
	GL-1 (letter) 
	2.1 (1) 
	“The issue of timing and number of open water sampling events is challenging in a short ice-free season. The Diavik AEMP has, until now, used 1 open water sample but they are now proposing monthly (July-August-September) sampling for variable parameters of key interest (some nutrients and primary producers) and one open water sample for conventional parameters. It is important that sampling be removed from the immediate freshet effect to reduce variability, especially in the smaller, more frequently flushed lakes sampled by Ekati. An August sample is more likely to represent a ‘steady state’ than a July sample and is likely adequate for the purpose of detecting a long-term change due to mining operations. We support triplicate samples but recommend Ekati consider the seasonal variability of individual parameters  before confirming to monthly or one open water sample. We also note Environment Canada’s comment that the actual improvement in reliability that would be achieved at this site by moving to duplicate or triplicate samples could be investigated and assessed on the basis of its actual benefit to the program.  Our recommendation is that the established schedule be retained until such time as it may be demonstrated by BHPB that one open water sample in August is representative of the open-water season and an investigation of the statistical increase in reliability of moving to duplicate or triplicate samples is assessed. This work could be linked with the variability study proposed by BHPB, which is discussed under item no. 8 below.” 
	We agree that the month of August shows the least effects from freshet, which reduces variability in lake data that may result from this significant annual hydrologic event. Although July, August and September water quality data have been collected in past EKATI AEMPs, the pooling of these data in the AEMP introduces variability from the timing of freshet and the September rains. July data are sensitive to the timing of freshet, and September data are sensitive to the timing of September rains. BHP Billiton has proposed to shift resources from July and September sampling, to provide a greater degree of replication in August lake water quality sampling (triplicates).  BHP Billiton is not proposing to continue the current program in addition to additional replication to be done in August. BHP Billiton has proposed to maintain the current level of open water season sampling for streams (July, August, September), which will provide information on inter-month variability during the open water season. BHP Billiton does not disagree with the option to maintain the current level of lake sampling during the 2007 open water season, however, this will delay any increases in sample size for the August sample session. 
	Proceed with proposed reduction of lake water sampling with focus on August sampling. 
	NR 
	BHP response is reasonable, subject to documentation of variability and demonstration that August sampling will reduce variability. This analysis would include documentation of flushing times as discussed in response #2.

	17 
	GL-2 (letter) 
	2.1 (6) 
	“This is new science and was a DFO suggestion to explore whether something could be done with nematodes. Nematode identification is not easy, QA/QC issues and availability of qualified taxonomists may be important. BHPB notes that, even if detailed taxonomy proves useful, there will be no baseline data of this type. We would also add that interpretation of changes and their ecological significance is  not straightforward. We would suggest that it is premature to commit to nematode taxonomy without a review of DFO’s rationale and any case studies. Our recommendation is that nematodes not be 
incorporated into the AEMP at this time. We suggest that DFO, as the originator of the request, provide additional information regarding methodology, analytical techniques and any examples or case studies to demonstrate how the results of such analysis will be meaningful and beneficial to this program.” 
	BHP Billiton has investigated the issue of nematode identification with its taxonomist consultants, and these specialists believe that reliable nematode identification for EKATI samples is possible on a routine basis. BHP Billiton disagrees with the reviewer, and prefers the more cautious approach that DFO has proposed.  If nematode analysis can be reliably performed, then these data should begin to be gathered. The lack of baseline data should not preclude the collection of new data if these can be determined routinely.  BHP Billiton’s approach is to attempt these routine analyses in the coming year, and then to evaluate the feasibility of these routine analyses for the long term AEMP, and for future baseline studies. 
	Proceed with implementation of nematode sampling 
	NR 
	Agreed – BHP to proceed with nematode sampling, as proposed, and to include the results and interpretation in subsequent AEMP reports. 

	18 
	GL-3 (letter) 
	2.1 (7) 
	“All parties agree with this. The AEMP suggests that it might be possible to judiciously select sensitive biota as indicator species, Although adding an element on indicators is useful, it is important to continue looking at the community as a whole and this should be maintained as the focus. Our recommendation is that the analysis of the complete community composition should be continued.” 
	BHP Billiton concurs. 
	None 
	NR 
	Agreed

	19 
	GL-4 (letter) 
	2.1 (8) 
	“The rationale is that the shallow samples are too variable to provide useful data. This is not obvious from examination of Figures 3.2-3 and 3.2-4 in the November AEMP, although there seems to be missing data for this zone in some lakes. Shallow samples must also be carefully stratified by sediment characteristics (grain size and organic content) as sources of variability. Again, the key question is whether BHPB would be likely to miss a mine-related effect that would only occur in this zone. This is doubtful as the shallow zone is usually less depositional and sediments (and any associated contaminants) will focus to the deepest basin in the lake. The shallow samples could likely be safely eliminated from the program as long as the deep samples were retained. Our recommendation is that the shallow zone sediment samples can be eliminated as proposed.” 
	BHP Billiton concurs. 
	None 
	NR 
	Agreed to drop shallow water benthic sampling sampling 

See also comment 7 

We understand that the proposed study of spatial variability within two lakes will include within-lake variability in the benthic community.  This should provide a better understanding of the substrate related variability that BHPB is referring to. The variability study should include shallow water benthic sites and consider a) standardizing sampling on specific substrates and b) stratified sampling to include proportional representation of all substrate types.

	20 
	GL-5 (letter) 
	2.1 (11) 
	“The use of non-destructive sampling for fish tissue has much merit. Although the argument has been made that we are interested in a suite of metals and therefore need larger tissue samples, this argument must be weighed against the few metals that actually bioaccumulate and are of concern (i.e. Hg, Cd, Pb) and which may be present in the Ekati effluent stream. The majority of analytes returned from a conventional metals scan are of little interpretive value and we must ask if the sacrificed fish add value to the AEMP. We agree that fish plugs should not be instituted at this time, largely for the reasons put forward by 
BHPB. However, we feel that there may be a potential for this approach to be integrated into the AEMP in the future as part of an overall optimization for the program. If BHPB were to propose, with rationale, a short-list of key parameters for fish tissue that were sufficient for monitoring purposes, then the approach of sampling fish plugs could provide the benefit of reduced fish mortality. This could be linked to the proposed study of using sculpin as a sentinel species as an alternate means of achieving the same goal: reducing mortality in top predator species. This analysis should also consider the need for, and frequency of, monitoring liver samples in addition to muscle.” 
	BHP Billiton concurs.  Also, once the data from the test program using sculpins have been analyzed, BHP Billiton will be in a better position to determine the usefulness of this species in the AEMP. At that time, the list of useful monitoring analytes will be reviewed. 
	None 
	Reconsider the use of fish plugs during the next three year review 
	We agree that fish plugs should not be implemented at this time, but should be reconsidered in future.  The suite of contaminants considered to be of concern may influence the tissue mass requirement.

We recommend that BHP evaluate the suite of required analytes to focus only on harmful metals which bioaccumulate as part of the next three year review . This could facilitate reduced sample sizes. 

See also comment 13

	21 
	GL-6 (letter) 
	2.1 (13) 
	“We are not sure there is any reason to anticipate palatability effects from a mining operation (such effects usually relate to organic contaminants); nevertheless, concern has been expressed. A meaningful taste-testing program is a very large effort, and should not be undertaken without good reason. Having said this, the BHPB concern about putting humans at risk through taste testing seems unlikely. Existing data on metal residues in fish tissues could be reviewed (see also comment 5) to address the likelihood of any human health concern. Fish palatability testing by tasting is a requirement of the Water Licence (Part I, Item 3a, vi). The MVLWB’s Reasons for Decision on this item link the requirement for palatability testing to recommendations provided, at the time of the Licence renewal in 2005, by the Lutsel K’e Dene First Nation (LKDFN) and to similar requirements in other Water Licences (i.e., Snap Lake). “The Board is of the opinion that these studies complement the knowledge gained through science-based monitoring, as well as encourage First Nations people to directly participate in the monitoring of their traditional lands.’ (RfD, page 19/20 of 28) BHPB has proposed an alternate means of measuring palatability without tasting by measuring various organic compounds that reportedly relate to flavour and taste and by conducting a DELT analysis that could include the direct participation of First Nations. We note that BHPB reports that the LKDFN again raised this as a concern during the November 2006 AEMP workshop and that BHPB subsequently attempted, but was unable, to arrange a meeting with the LKDFN in time for the December 31 filing of the AEMP. 
Our recommendation at this time is that this issue is to be highlighted to the WLWB as regards the condition of the Water Licence.” 
	As indicated BHP Billiton has committed to undertaking DELT analyses as a means of incorporating both aboriginal involvement and traditional knowledge into our fish sampling program as required with the AEMP program.  We maintain that the use of such studies will meet the requirements of the Water Board.  We reiterate that we are concerned about putting humans at risk through taste testing of fish harvested directly downstream of the LLCF, which is defined as a waste disposal facility. BHP Billiton as highlighted in our December 31, 2006 submission did attempt to visit Lutsel K’e and we remain committed to undertaking such a visit to discuss the AEMP at a mutually agreeable and convenient time. 
	Proceed with the use of DELT analyses 
	NR 
	Fish palatability testing by tasting is a requirement of the Water Licence (Part I, Item 3a, vi). We recommend that BHP proceed with th DELT analysis, as planned, that they monitor contaminant burdens in fish downstream of the LLCF on fish and, if the contaminant burdens indicate that the fish are safe for consumption, that they continue to engage the LKDFN in discussions regarding palatability analysis and  incorporation of traditional knowledge into the AEMP.

	22 
	GL-7 (letter) 
	2.1 (15) 
	“The proposed study in two lakes to examine spatial variability is worthwhile. The whole question of pseudo-replication depends on how the data are being used. For example, if we are testing hypotheses about differences between lakes, then the replicates should adequately represent the within lake variability. This issue can be resolved through design of the monitoring program. In their cover letter dated December 31, 2006, BHPB propose that they conduct a study of sample variability and report to WLWB in February 2008 (i.e., one-year). That report will also include any proposed revisions to the AEMP that may result from the study. In this way, the study results and proposed changes to the AEMP can be reviewed by the WLWB in time for implementation in 2008. Our recommendation is that the proposed variability study be undertaken by BHPB as proposed. As described above under item no. 1, we feel that this variability study could also be used to resolve issues relating to lake sampling during the open water season. 
	BHP Billiton concurs. 
	None 
	Undertake variability study 
	Agreed - In their cover letter dated December 31, 2006, BHPB propose that they conduct a study of sample variability and report to WLWB in February 2008 (i.e., one-year). That report will also include any proposed revisions to the AEMP that may result from the study. In this way, the study results and proposed changes to the AEMP can be reviewed by the WLWB in time for implementation in 2008.

	23 
	GL-8 (letter) 
	2.1 (16) 
	“This issue was raised by INAC, and the investigations proposed by BHPB seem to be supported by IEMA and NSMA. The latter notes that aboriginal groups should be consulted. While the AEMP does not say why critical effect sizes are needed, INAC points to the need to relate them to an adaptive monitoring program and that they will guide decisions about whether meaningful change has occurred. The critical effect size will also have implications for sampling effort (is the effort adequate to detect the degree of change that is deemed meaningful?). All this is tied up with how we are statistically testing for change (e.g., lake x time interaction in ANOVA? See No. 20). These questions should be resolved on a going-forward basis, rather than going back to amend the EIS as suggested by INAC. The EIS has been approved by the Minister and cannot be revisited by the WLWB. It is fair to consider critical effect sizes as part of the AEMP, however, and how they relate to adaptive management. The Water Licence requires ‘statistical design criteria that ensures both accurate characterization of short-term variability and the collection of sufficient data to establish long-term trends’ (Part I, Item 2e). BHPB suggests that this aspect of the AEMP will be improved through their proposed study of critical effect size. In their cover letter dated December 31, 2006, BHPB propose that they conduct a study of critical effect sizes, with community consultation, and report to the WLWB in February 2008 (i.e., one-year). That report will also include any proposed revisions to the AEMP that may result from the study. In this way, the study results and proposed changes to the AEMP can be reviewed by the WLWB in time for implementation in 2008. We agree that this issue is directly related to adaptive management and, thereby to the forthcoming Adaptive Management Plan (AMP) that is required to be submitted by May 1, 2007.  We anticipate that there will be need to be links between the AMP and the AEMP. The Water Licence, in fact, anticipates this by explicitly linking the two programs (Part H, Item 7f). We provide detailed comments regarding adaptive management below. Our recommendation regarding critical effect size is that this is required information for the AEMP. However, approval and implementation of the proposed AEMP should not be withheld over this issue. We agree that resolution of this issue will take time and effort for technical derivations and community consultations. Therefore, we recommend that a study of critical effect size be undertaken by BHPB, to be completed and reported no later than the February 2008 deadline proposed by BHPB. The study should be linked with development and finalization  of the Adaptive Management Plan, the WLWB review of which is scheduled to Begin in May 2007.  
	BHP Billiton concurs.  We have stated our intention to evaluate the issue of effect size as it pertains to the existing in AEMP.  As discussed in our cover letter attached to this response table, we again put forth the proposal of a February 2008 submission date so that BHP Billiton and its team has a reasonable time period to complete this study. We further agree that there is inherent synergies between the existing AEMP and the formalized Adaptive Management Plan, synergies that have been highlighted through both existing and past operational practices at EKATI. 
	None 
	Complete evaluation of the issue of effect size and its impact on the existing AEMP. 
	Therefore, we recommend that a study of critical effect size be undertaken by BHPB, to be completed and reported no later than the February 2008 deadline proposed by BHPB. The study should be linked with development and finalization  of the Adaptive Management Plan, the WLWB review of which is scheduled to Begin in May 2007.  

	24 
	GL-9 (letter) 
	2.2 (18) 
	“There seems to be general consensus that the multivariate analysis is useful. We agree, and would support the BHPB notion of doing it every three years. IEMA suggests doing it annually, but it is a considerable effort and it is probably not needed every year. It should be regarded as a ‘higher-level’ evaluation of overall spatial-temporal patterns, and 
of relationships  between biological and chemical patterns. There is still a need for univariate statistical approaches in deciding what parameters show meaningful change, and where these changes have occurred. Our recommendation is that the multivariate analysis be carried out on a 3-year cycle that complements the cycle for review and revision of the AEMP.” 
	BHP Billiton concurs. 
	None 
	Complete multi-variate statistics every three years. 
	Agreed Our recommendation is that the multivariate analysis be carried out on a 3-year cycle that complements the cycle for review and revision of the AEMP.”

	25 
	GL-10 (letter) 
	Gartner Lee 
	“A BACI design does not lend itself to trend analysis on its own. We agree that looking for lake x time interactions, without the before-after constraint, makes sense when trends are continuing to develop in the post-startup period. We note, however, that a change has to occur before any trend becomes apparent. Our recommendation is that BHPB adopt a design that investigates temporal-spatial aspects of response, considering lake x time interactions, as suggested. BHP should also consider how critical effect sizes will be defined within this design (item no. 8).” 
	BHP Billiton has committed to evaluating the issue of effect size and reporting back to our stakeholders with a final submission to the Water Board by February 2008. 
	None 
	Complete the evaluation of effect size 
	This question relates to more than the question of effect size. 

Our recommendation is that BHPB adopt a design that investigates temporal-spatial aspects of response, considering lake x time interactions, as suggested. BHP should also consider how critical effect sizes will be defined within this design (item no. 8).” They should report on this to the Board by February 2008.



	26 
	GL-11 (letter) 
	
	“The AEMP is not clear about how this would be done. The DFO expressed some concern about eliminating sensitive taxa. We must distinguish, however, between sensitive and rare taxa. Rare taxa may not be that useful for detecting effects and could be eliminated but sensitive taxa are critical. A stepwise procedure is valid in principle, as long as the procedure is retaining species (rare or not) that suggest a mine response pattern. Our recommendation is that BHPB provide a rationale and procedure for stepwise elimination of taxa from community biotic response.” 
	The stepwise elimination of taxa is a data analysis methodology that does not affect the field sampling design.  It is simply a method of exploring a dataset, by removing variables that do not explain the variability in a dataset.  BHP Billiton has proposed to use this method during the 3-year multivariate work, and not during the annual evaluation of the AEMP data. The stepwise elimination of taxa will be used as a means to try to identify meaningful patterns in biological data by completing statistical analyses with all species, then all but the most abundant species, then all but the two most abundant species, and so on.  This will be done until patters in the data show no changes, indicating what species have the most profound effect on the results. BHP Billiton’s view is that the choice to use such a method should be left to its expert consultants when exploring the datasets in the 3-year multivariate analysis of the AEMP data.  Such a method is but one of many tools in the scientist’s toolbox, and the tools should not be limited.  Stepwise elimination will be used if it proves promising for a given dataset.  If it is not, we will likely report that it was attempted but not useful. 
	None 
	NR 
	Agreed  - BHP to explore stepwise methodology as part of its three year multivariate assessment and provide an assessment of its utility. 

	27 
	GL-12 (letter) 
	Gartner Lee 
	“The IEMA has indicated that they need to see the new LLCF study to be able to evaluate the AEMP. This is an enhanced source modeling study that will forecast future contaminant releases. The study is not a requirement of the Water Licence and is anticipated to be released by BHPB in 2007. The IEMA concern is that any parameter forecast to increase in the receiver should be added to the monitoring program. There has been previous consideration of source loadings to arrive at the present monitoring list, which is quite comprehensive. From this list, we know which parameters actually are increasing in the receiver at present. It would be reasonable to expect a commitment to ensure the monitoring list includes any new parameters expected to increase in the receiver based on the LLCF studies in progress. BHPB has committed to report all measured parameters. Although advance warning is useful, the existing monitoring program is comprehensive and this issue need not hold up approval of the AEMP. Our recommendation is that BHPB commit to incorporating appropriate revisions to the AEMP that may result from the LLCF study as part of their February 2008 submission to the WLWB. This submission is already proposed as a means to propose changes that may relate to the variability study and the critical effect size study.”  
	BHP Billiton concurs, in that the AEMP must remain current based on predictions or an understanding of what water quality variables are of concern. The LLCF studies are an excellent example of the adaptive management approach that is practiced by EKATI.  It was because of the monitoring conducted as part of the AEMP and the SNP that water quality changes were noted and additional studies were designed and implemented. The water quality changes noted were shared with our stakeholders within several of our monitoring reports released to the Water Board. BHP Billiton considers the inclusion of new variables in the AEMP based on a number of sources of information which may include, but is not limited to the following: 1) AEMP results 2) Results of the 3-year multivariate analysis of AEMP data 3) Results of modeling studies 4) Results of LLCF monitoring studies 5) Other relevant sources of technical information 6) Scientifically defensible stakeholder recommendations This is an on-going process, in addition to the formal review of the AEMP every three years. 
	None 
	Complete LLCF studies and submit and discuss results with stakeholders. 
	Agreed 

Our recommendation is that BHPB commit to incorporating appropriate revisions to the AEMP that may result from the LLCF study, as well as from  1) AEMP results 2) Results of the 3-year multivariate analysis of AEMP data 3) Results of modeling studies 4) Other relevant sources of technical information 5) Scientifically defensible stakeholder recommendations; as described  as part of their February 2008 submission to the WLWB. This submission is already proposed as a means to propose changes that may relate to the variability study and the critical effect size study.  

	28 
	GL-13 (letter) 
	Gartner Lee 
	“The Water Licence requires that a ‘description of how the Project-related cumulative effects … will be evaluated …’ (Part I, Item 3h). We believe that this condition requires BHPB to consider all potential contaminant pathways from the project to the aquatic environment and to assess the additive effects of these multiple stressors on the aquatic environment. This condition does not require BHPB to conduct a regional cumulative effects assessment incorporating mining or other activities conducted by others. We note that this condition is similar to a requirement of the Diavik AEMP, where the condition has been interpreted in the manner described above. Regional cumulative effects for diamond mining and other developments in the Lac de Gras region are beyond the purview of any one operator, although all Parties (including government) should participate. Monitoring response to multiple stressors from one operation is the responsibility of that one operator. The past and proposed AEMP programs appear to monitor various potential contaminant pathways such as effluent and fugitive dust emissions. It is not 
clear that past AEMP reporting has provided an integrated assessment of the additive effects of potential multiple stressors. The AEMP proposes to integrate SNP data into the multivariate analyses. Our recommendation is that BHPB be required to fulfill this reporting and analytical requirement as it described above.” 
	BHP Billiton concurs that a regional cumulative effects assessment incorporating mining and other activities is beyond the purview of any one operator.  BHP Billiton has expressed its intention to participate in a regional cumulative effects assessment, if this is proposed and lead by government as the current AEMP is designed to contribute to a regional cumulative effects database. As noted by the reviewer, BHP Billiton intends on incorporating SNP data into the 3-year multivariate analysis of the AEMP dataset.  In addition, when conservative early warning indicators (e.g., CCME guideline values are reached) suggest that ecological effects may be present, BHP Billiton has and will continue to initiate more detailed studies to examine potential effects from these stressors (e.g., ecological risk assessments) in accordance with our existing adaptive management approach. 
	None 
	Incorporate SNP data into the multivariate statistical dataset during the next scheduled evaluation in three years. 
	BHP’s response is incomplete in that it states only that it will incorporate SNP data into the AEMP – 

This does not fully address the requirement to  provide an integrated assessment of the additive effects of potential multiple stressors. The AEMP proposes only to integrate SNP data into the multivariate analyses. 

Our recommendation is that BHPB be required to fulfill this reporting and analytical requirement as it described above. More detail on the integration and interpretive framework for multiple stressors is required. 

	29 
	GL-14 (letter) 
	Gartner Lee 
	“An important requirement for any AEMP is to be directly linked to a response and decision-making process through which the monitoring results are evaluated and appropriate response measures are developed and implemented in a timely manner, before detrimental impacts occur. This process can be part of the AMP itself or external to the AEMP. The Water Licence requires a ‘description of how the results of the AEMP will be incorporated into the overall adaptive management strategies …’ (Part I, Item 2h). Also, the Water Licence requires a ‘detailed description of how the data collected in the AEMP will be used to identify the need for additional mitigation strategies …’ (Part I, Item 3f). We are unclear on how these conditions have been fulfilled in the past. Going forwards, BHPB refers these requirements to the forthcoming Adaptive Management Plan (AMP), which is due for submission to the WLWB by May 1, 2007 under Part H, Item 7 of the Water Licence. In their December 2006 AEMP proposal, BHPB state that the AMP will ‘describe how AEMP data will be used within the framework of adaptive management, and how the results of adaptive management will be reported in the AEMP’ (Appendix 3). The Water Licence conditions for the AMP (Part H, Item 7) require that response thresholds and triggers be established for ‘contaminants of interest’ that must include at least the 15 water quality parameters listed (Item 7b). Part H, Section 7f requires ‘linkage with the AEMP …’. It is unclear, at this time, how BHPB intends to satisfy the conditions of both the AEMP (Part I) and the AMP (Part H, Item 7) through the May 1, 2007 submission. The AEMP provides much more data than the 15 parameters listed in Part H Item 7b that could be effectively used in adaptive management through the establishment of thresholds and triggers. 

Further, we feel that these issues related to linking the AEMP to adaptive management responses are also linked to the issues described above regarding critical effect size. We have recommended (above) that the proposed study of critical effect size should also be linked to the AMP because of the direct relationship between adaptive management thresholds and triggers to effect sizes. Therefore, we see that the AEMP, the AMP, and the study of critical effect size are all linked together. However, per our comments above, we do not feel that approval and implementation of the proposed AEMP should be withheld on this basis. Resolution of the AMP and its links to the AEMP will take some time and effort by BHPB, including regulatory and community consultation. Our recommendation regarding an adaptive management response plan is that this is a required linkage for the AEMP. We feel that this could be effectively accomplished through the forthcoming AMP. However, approval and implementation of the proposed AEMP should not be withheld over this issue. Therefore, we recommend that a condition of approval of the proposed AEMP be that BHPB provide a detailed description of how the Water Licence conditions relating to a link between the AEMP and AMP are being achieved and how the AMP relates to the study of critical effect sizes. This information should be reported no later than the February 2008 deadline proposed by BHPB.” 
	BHP Billiton is preparing a document that details its Watershed Adaptive Management Plan for EKATI.  This document will formalize existing management practices at EKATI and will not result in significant operational changes.  This document will be delivered in June 2007 as required under Part H, Item 7 of the Water License. The AMP thresholds and triggers will be based on water quality values that are relevant from an environmental perspective.  These values may be based on CCME guideline values, baseline values multiplied by a specified factor, rationalized site specific criteria, or other values or factors ,  such as the rate of change over a given time frame, that have a rationalized basis.  The AMP is due to be delivered by June 2007. The AMP will be directly linked to the AEMP by comparing annual results from the AEMP to AMP thresholds, and where appropriate, a description of management actions that were triggered during the year will be reported. As previously discussed, BHP Billiton has committed to undertaking an evaluation of the issue of effect size and how it pertains to the existing AEMP. 
	None 
	Finalize Adaptive Management Plan and submit to the Water Board for approval. Undertake effect size study and share results with stakeholders. 
	BHP’s response suggests that the AMP will be independent of effects sizes, as these will be “based on CCME guideline values, baseline values multiplied by a specified factor, rationalized site specific criteria, or other values or factors ,  such as the rate of change over a given time frame, that have a rationalized basis.”
We have recommended  that the proposed study of critical effect size should also be linked to the AMP because of the direct relationship between adaptive management thresholds and triggers to effect sizes.

Therefore, we recommend that a condition of approval of the proposed AEMP be that BHPB provide a detailed description of how the Water Licence conditions relating to a link between the AEMP and AMP are being achieved and how the AMP relates to the study of critical effect sizes. This information should be reported no later than the February 2008 deadline for the effects sizes study proposed by BHPB.”

We also note that the Water Licence requires that the Adaptive Management Plan be submitted by May 1, 2007, not June 2007. 

	30 
	EC-1 (letter) 
	2.1(1) and 4.0 
	EC questions the purpose of doing triplicate samples for all lake water samples.  Are the three samples from the same haul/site, or three different samples? If the intent is to have these as independent samples (not sub-samples), the sampling methodology should clearly differentiate distances between the collection sites, and QA/QC replicates will also need to be added.  It is expected that the spatial variability study as well as documenting the distance between the replicates will provide useful; information. The twice-annually sampling frequency is a very minimal frequency (we note that the national EEM program requires water sample collection four times per year, no closer than one month apart).  It is important to retain the three open water and one winter sampling times for all baseline work to better characterize the range of natural variability in water quality.  For the established open-water data sets, in sampling only August water quality, we need to be confident that that would be reasonably represent average open water conditions. Do past data indicate that the August water quality sampling is representative of lake water conditions in July and September?  It is acknowledged that these data are not being used in the statistical comparisons, but how extensive is any temporal variability? 
	The rationale for decreasing the sampling and sampling in August is provided in the response for Tracking Numbers 6.and 16. As outlined in the proposed AEMP for the period 2007-2009, BHP Billiton committed to ensuring that baseline work consisted of the existing methodology (three open water and one winter sampling periods) so that the most comprehensive information is collected to determine what aspects of natural variability exists at a new proposed site. 
	None 
	NR 
	It is our understanding BHP Billiton will sample any new sites using the existing methodology (three open water and one winter sampling periods) so that the most comprehensive information is collected to determine what aspects of natural variability exists at a new proposed site (Response 30) and that, for existing lake sites they will “Proceed with proposed reduction of lake water sampling with focus on August sampling.”(Response 16)

The BHP response does not address Environment Canada’s questions. 

We ecommned that BHP provide a supporting technical rationale for August-only sampling at existing lake sites, and a response to the EC questions on triplicate samples, as part of their February 2008 effects sizes report. 



	31 
	EC-2 (letter) 
	n/a 
	The question has been raised of sediment sampling methodology and the proposed lake sampling program does include taking core samples to assess horizontal variability of sediment quality. Concurrent evaluations of the horizons collected by the Eckman dredge would be useful, in order to assess the actual depth that is being taken in the 2 cm dredge subsample, i.e. is there some mixing during sampling 
	The response for sampling methodology is contained within the response for Tracking Number 9. 
	Ensure core sampling is completed as a component of the variability study 
	Complete variability study. 
	We believe that carefully collected dredge samples can provide samples of the top two centimeters as intended.  However, we recognize the EC concern and would look to the variability study to indicate whether there is any systematic bias related to the sampling method. The variability study should address sediment deposition rate and consider 1cm sampling depths if necessary.

	32 
	EC-3 (letter) 
	n/a 
	EC supports the selection of two lakes for the lake variability study and would appreciate the opportunity to review the sampling design when available. 
	BHP Billiton concurs with EC assessment and we would be please to review the study design with EC. 
	None 
	Review design  of variability study with EC. 
	There is no disagreement here.  The design of the variability study should be reviewed with EC.  The study should include variability in the benthic community (Tracking Number 7).

	33 
	EC-4 (letter) 
	2.3 (25) 
	It is suggested that BHPB use guidance from the Metal Mining Effluent Regulations for EEM for benthic sample QA/QC. 
	We thank EC for the suggestion and we will review the document. 
	None 
	Review EEM Guidelines 
	There is no disagreement here. We recommend that BHP include a discussion of the results of this review in the AEMP document. 

	34 
	EC-5 (letter) 
	2.3 (26) 
	The archiving of biological samples for every three years may be too limited;  if changes are noted after triennial comparisons are done, the opportunity may be lost to re-examine samples from the first part of the period.  While the reasonable shelf life of samples must be considered, most should be viable for longer, and EC suggests a minimum of 5 years of samples be maintained. 
	As noted within the proposed AEMP for the period of 2007 to 2009, baselines samples are archived for the life of the project, whereas monitoring samples are archived for a minimum of three years.  This protocol remains identical to that defined in the 2003 AEMP reevaluation report. 
	None 
	NA 
	This response does not address the EC concern which extends beyond baseline samples to include annual monitoring samples. What is meant by “minimum three years” – BHP should provide a rationale for the storage period (i.e. what would cause them to extend the storage period?) or commit to storing all invertebrate samples for the life of the project. 

	35 
	EC-6 (letter) 
	2.1 (16) 
	EC accepts that it will take time to generate further detail and information on the evaluation of critical effect size and notes that it would be appropriate to tie this in with thresholds or triggers for action in the Adaptive Management Plan. 
	As previously discussed, BHP Billiton has committed to undertaking an evaluation of effect size.  We also agree that there are natural alignments between the AEMP and the proposed AMP. 
	None 
	Complete effect size study and formalize EKATI’s adaptive management approach. 
	The Board needs to relate these commitments to  the schedules and address the contradiction noted in response #29. The critical effects sizes need to be tied in to the AMP triggers – this cannot be done with a schedule of May 2007 for the AMP and Feb 2008 for critical effects sizes study. 

We therefore recommend that  the AMP makes reference to triggers based on critical effects sizes and commits to developing these effects sizes and making them specific as part of the February 2008 submission. 

Further, we recommend that a condition of approval of the proposed AEMP be that BHPB provide a detailed description of how the Water Licence conditions relating to a link between the AEMP and AMP are being achieved and how the AMP relates to the study of critical effect sizes. This information should be reported no later than the February 2008 deadline for the effects sizes study proposed by BHPB.”



	36 
	IN-1 (Letter) 
	n/a 
	As mentioned during the technical meeting held in November, it is apparent that BHP has collected large amounts of data; however, effects of interest have been poorly defined and management plans are incapable of ascertaining significance of effects. 
	The effects of interest for the AEMP were very clearly defined previously in the 2003 re-evaluation of the AEMP, which lead to the development of the list of evaluated variables in the AEMP.  The Water License provided a basis for water quality effects of interest. BHP Billiton would remind the Water Board that INAC were full participants in the workshops that lead to the re-evaluation of the AEMP in 2003.  The workshop held in November 2006 was also a forum for stakeholders to view their opinions on effects and variables of interest.  When properly rationalized and technically feasible, concerns over effects that may be occurring, and the variables of interest needed to monitor these potential effects, were incorporated into the AEMP plan.  For example, the possible effects of chlorinated phenols on fish from stack emissions noted by the IEMA is being addressed through monitoring of chlorinated phenols in fish tissue. BHP Billiton is not in agreement with blanket statements that provide no specifics on what effects are of interest to INAC or other stakeholders. INAC has not provided a rationalized argument or factual information to support specific effects that concern this federal department, which provides little information for BHP Billiton to go on. 
	None  
	Request specifics from INAC 
	It seems that INAC is requesting clarification of the type and size of effect that can be detected by the AEMP, assurance that the target effect sizes are adequate, and linkage of AEMP results to the adaptive management plan (AMP).  We would expect this to be addressed in the AMP and/or the promised study of effect size.  See Tracking Numbers 4 and 5, 29 and 35.

BHP are developing the AMP and the critical effects sizes study and these must include specific effects triggering specific responses. We encourage INAC to work with BHP as these two programs proceed but we also note comments 29 and 35 which require a closer linkage and tighter schedules between the two. 



	37 
	IN-2 (Letter) 
	n/a 
	See above comment (Tracking Number 36). 
	Again, this is a blanket statement about management plans at EKATI.  BHP Billiton cannot comment on this concern without details of which management plans INAC believes are “incapable of ascertaining significant effects.” 
	None  
	Request specifics from INAC 
	We encourage INAC to work with BHP as these two programs proceed but we also note comments 29 and 35 which require a closer linkage and tighter schedules between the two.

	38 
	IN-3 (Letter) 
	n/a 
	Furthermore, the Division is concerned by the fact that BHP’s AEMP lacks effect sizes, and that to date, an Adaptive Management Plan has not been submitted to the WLWB for approval. 
	BHP Billiton has committed to evaluating the issue of effect size and reporting back to our stakeholders with a final submission to the Water Board by February 2008.  See response to Tracking Number 4. 
	None 
	Complete effects evaluation. 
	The Board needs to relate these commitments to  the schedules and address the contradiction noted in response #29. The critical effects sizes need to be tied in to the AMP triggers – this cannot be done with a schedule of May 2007 for the AMP and Feb 2008 for critical effects sizes study. 

We therefore recommend that  the AMP makes reference to triggers based on critical effects sizes and commits to developing these effects sizes and making them specific as part of the February 2008 submission. 

Further, we recommend that a condition of approval of the proposed AEMP be that BHPB provide a detailed description of how the Water Licence conditions relating to a link between the AEMP and AMP are being achieved and how the AMP relates to the study of critical effect sizes. This information should be reported no later than the February 2008 deadline for the effects sizes study proposed by BHPB.”

	39 
	IN-4 (Letter) 
	n/a 
	See above comment (Tracking Number 38). 
	BHP Billiton is preparing a document that details its Watershed Adaptive Management Plan for EKATI.  This document will formalize existing management practices at EKATI, and will be delivered in June 2007 as required under Part H, Item 7 of the Water License.  Refer to response to Tracking Number 15. 
	None  
	Complete and submit AMP to Water Board for approval by June 2007 
	We note that the deadline for AMP submission is May1, 2007.

	40 
	IN-5 (Letter) 
	n/a 
	Although none of these 7 parameters have yet exceeded CCME guidelines for the Protection of Aquatic Life, the guidelines specifically state “For waters of superior quality, impairment to guideline concentrations should not be acceptable”. 
	Where they existed, CCME guidelines were used as the benchmark in the 1995 EIS to assess whether expected concentrations of water quality variables would be of concern and cause deleterious impacts (see 1995 EIS vol. IV, pages 2.23, 2.24, 2.25, 2.35, 2.36, 2.39, 2.41). The EIS was approved by the EARP panel, and BHP Billiton proceeded with the development of EKATI based on this approval. Therefore, the use of CCME guidelines has been and remains integral to the monitoring of EKATI watersheds. The EIS states on vol. IV, page 2.25: “While several standards exist for other receptors (e.g., drinking water, wildlife, livestock, etc.), water quality standards for the protection of aquatic life are the most stringent. By complying with these objectives, operation of the NWT Diamonds Project will proceed without deleterious impacts to the aquatic or terrestrial environment.” BHP Billiton therefore respectively  disagrees that the notion that CCME guidelines for the Protection of Aquatic Life are inappropriate for evaluating potential effects at EKATI.  The concept of using CCME guidelines as benchmarks for assessing aquatic effects was therefore accepted by BHP Billiton and its stakeholders during the EIS process.
	None  
	NR 
	The BHP response does not acknowledge CCME Guidance that “For waters of superior quality, impairment to guideline concentrations should not be acceptable”

and this response contradicts Response #29

While it is acceptable to use guidelines as benchmarks for assessing aquatic effects in the EA context, it is not acceptable to interpret them as “pollute up to” limits. While it is acceptable to use CCME guidelines in the interpretive framework, they must not be used as the only numerical thresholds.   

We therefore recommend that BHP follow their  Response #29) for setting effects sizes and evaluating effects at Ekati: 

“thresholds and triggers will be based on water quality values that are relevant from an environmental perspective” and would be  “based on CCME guideline values, baseline values multiplied by a specified factor, rationalized site specific criteria, or other values or factors ,  such as the rate of change over a given time frame, that have a rationalized basis.”



	41 
	IN-6 (Letter) 
	n/a 
	Because of the lack of effect sizes and an Adaptive management Plan (as required in the WL Part I, Item 2(h)) changes to the environment beyond what was predicted in the 1995 EIS have occurred.  It is time to take action and limit the extent of such effects to be consistent with what was predicted and agreed to in the EIS. 
	BHP Billiton respectfully disagrees the notion that any changes to the environment have been because of a lack of effect sizes.  Because of the accepted use by government, industry, and other stakeholders of CCME guidelines in the 1995 EIS, the original concept of the aquatic monitoring was to identify potential effects using CCME guidelines when these were available. 

BHP Billiton also disagrees  the notion that any changes to the environment have been because of a lack of Adaptive management plan.  EKATI has had the concept of adaptive management since operations began.  The practice of adaptive management at EKATI is being formalized in a written document as required by the Part I, Item 2(h) of the Water License, due June 2007.  However, BHP Billiton does not anticipate that the publication of this document will change operational practices because the document is based on current operation philosophy and practices. 
	
	
	This appears to be an interpretive difference between INAC and BHP that hinges on the question of whether or not  changes to the environment have occurred  beyond those predicted by the EIS in 1995.

INAC(Feb. 12, 2007) state that  “increases in one parameter have reached further downstream than predicted in the 1995 EIS and the increases in the remaining 6 parameters were not predicted at all at that time.” BHP have not denied that changes have occurred – only that the changes are not related to the lack of effects sizes and an AMP. 

It is noted that BHP are submitting a document on effects sizes in Febriary 2008 and an AMP in May 2007 – previous responses have noted the need for coordinating these two committments. 

However :

If 

“BHP does not anticipate that publication of this document will change operational practices because the document is based on current operation philosophy and practices”.
And 

“current operation philosophy and practices” have lead to changes in the environment beyond those predicted in the 1995 EIS”

Then 

the operational practices and the AMP must be changed to prevent adverse effexts

It is therefore recommended that BHP set effects sizes and develop an AMP to prevent adverse effects. 

	42 
	IN-7 (Letter) 
	n/a 
	INAC would like to note that establishing effect sizes will involve the cooperation of all stakeholders and that all involved will have to be in agreement. 
	BHP Billiton has proposed to formalize numeric effect sizes, and to solicit feedback from its interested stakeholders.  BHP Billiton respectfully disagrees that  the notion that unanimous agreement is required in this case, as precedent exists for the Water Board to file decisions that are not based on unanimous agreement from all EKATI stakeholders.  We believe that unanimous agreement is not always be possible and that expecting this could forestall key decisions affecting EKATI and its stakeholders.  BHP Billiton, is committed to discussing with all of its stakeholders the issue of effect size once we have completed our evaluation 
	None  
	NR 
	This response is acceptable:

BHP must engage in meaningful consultation with all stakeholders and they have committed to this. Nevertheless, it may not be possible to achieve unanimous agreement and so BHP are not bound to achieve unanimous consent on effects sizes. 



	43 
	IN-8 (Letter) 
	n/a 
	BHP also states that they will investigate and assess impacts and any potential mitigation options in the 2009 Environmental Impact Report; however, a number of years have passed since these increases were first detected. Work to address these increases should be done in the short-term; to help identify sources at the site and begin the appropriate mitigation activity. 
	Increases in water quality variables at EKATI have been noted in AEMP reports, and work has been done to identify the source of these increases and their ecological impacts. For example, the source of nitrogen loadings to Kodiak Lake was the source of numerous reports on sewage discharge and later on seepage from the Ammonium Nitrate building.  Other examples include the identification and estimation of chloride loads to the LLCF, and the identification of initiation of a study to examine the role of LLCF pore waters in contributing to metal loads to the LLCF. Examples of studies addressing ecological impacts of noted increases in water quality variables include ecological risks assessments for nitrate (submitted), copper (submitted), zinc (submitted), molybdenum (initiated) and chloride (initiated, toxicity results submitted). Where appropriate, mitigation activity has been initiated or completed.  For example, powerful pumps were installed to increase the capacity of LLCF discharge to mimic the hydrologic regime during freshet; and a concrete structure was designed and constructed to minimize the loss of AN prill from the AN building, thus minimizing nitrogen contaminated seepage to Kodiak Lake.  BHP Billiton intends to continue to assess mitigative actions in the Environmental Impact Report (EIR), which will incorporate results from ecological risk assessments and other relevant technical studies that are conducted prior to the preparation of the EIR.  BHP Billiton believes that these technical studies constitute the ‘short term’ work required to address any potential increases of concern. 
	None  
	NR 
	It is apparent that BHPB has been responding to observed water quality changes with investigative and mitigative actions.  The forthcoming AMP is expected to formalize the adaptive response process. 

This response is acceptable – unless INAC can elaborate on specific effects that were not addressed by BHP in the short term.  

	44 
	IN-9 (Technical Attachment) 
	n/a 
	It is suggested that the EIS be updated from the perspective of aquatic effects monitoring 
	We note that the Board in their letter dated March 1, 2007 indicated that the EIS cannot be opened. BHP Billiton is committed to continuous improvement and will continue to evaluate opportunities to improve its monitoring programs, such as the process which is occurring with the AEMP Technical Review.  We look forward to future discussions with our stakeholders on the results of the variability and effect size evaluation as they pertain to our AEMP. 
	None 
	NR 
	The EIS has been approved by the Minister and cannot be revisited by the Water Board.  However, it is important to resolve questions about target effect size in the AEMP, and linkage of AEMP results to the AMP on a going-forward basis.  These questions have been addressed.

 BHP should “continue to evaluate opportunities to improve its monitoring programs and implement mitigation where required” ,

	45 
	IN-10 (Technical Attachment) 
	2.1 (1) 
	Rationalize omission of July and September lake water sampling before omitting 
	The rationale for decreasing the sampling and sampling in August is provided in the response for Tracking Numbers 6and 16. 
	None 
	NR 
	Covered in responses above 

	46 
	IN-11 (Technical Attachment) 
	2.1 (16) 
	The proponent can and should participate in the discussion regarding critical effect sizes, but the final decision should arise following consensus among stakeholders 
	Please refer to our response for Tracking Numbers 4 and 5. 
	None 
	Finalize evaluation of effect size and consult with stakeholders. Submit report to the Water Board by February 2008. 
	Response is acceptable 

BHP must engage in meaningful consultation with all stakeholders but are not bound to achieve consensus on effects sizes among all stakeholders. See also #42.

	47 
	IN-12 (Technical Attachment) 
	2.1 (18) 
	Multivariate analyses provide insights into patterns in data that univariate analyses cannot.  Multivariate analyses should be used at least for the within year lake water quality dataset on an annual basis. 
	Please refer to our response to Tracking Number 12. 
	Implement in depth analysis of annual AEMP data using improved statistical methods. 
	Continue with the use of multivariate statistics every three years 
	Response is acceptable

	48 
	IN-13 (Technical Attachment) 
	2.2 (21) 
	Did not understand proposed change #21: “For biotic data, step wise elimination will be performed on the most abundant species prior to multivariate analyses to determine when a faunal pattern stabilizes (or changes dramatically), and to determine  which taxa have the most profound effect on results.” 
	Please refer to our response to Tracking Number 26. 
	
	
	Response is acceptable.

BHP to explore stepwise methodology as part of its three year multivariate assessment. We do not object to the exploration.  If it is decided to eliminate species, we would expect justification, with reference to the exploratory analysis.

	49 
	IN-14 (Technical Attachment) 
	n/a 
	DOC, TOC and hardness should be added to the list of water quality parameters as they are critical with respect to assessing metal toxicity. 
	Both TOC and hardness are currently measured parameters within the AEMP, for both water and sediment.  Given the natural of Arctic waters with their inherent natural low levels of DOC, it is our position that the inclusion of DOC analyses is not required. DOC analyses were conducted for a number of years associated with the Kodiak Lake Special Effects Study.  The completion of these analyses were subsequently discontinued after three years due to the constant identification of very low levels. 
	None 
	NR 
	We assume that hardness will continue to be monitored and reported, even if it is not on the “evaluated” parameter list.  It is critical to interpretation of metal toxicity, and as noted in the 2006 AEMP Re-evaluation, it may be directly responsible for observed effects on the zooplankton community.

BHP should provide an analysis and rationale to support their decision to discontinue DOC, otherwise, we recommend that it be included..

	50 
	IN-15 (Technical Attachment) 
	n/a 
	Stack losses in the form of chlorinated organic compounds and polycyclic aromatic hydrocarbons will ultimately reside in the fatty tissues of top level predators. Some of the cumulative forms of these analytes should be added to the list of analytes conducted in lake trout livers and edible tissue. 
	As contained within the proposed AEMP for 2007-2009, BHP Billiton has committed to analyzing some forms of these analytes. Please refer to Table 3-6. 
	None 
	Implement parameters analyses as committed to in revised program, if approved by the Water Board. 
	The proposed analysis of hydrocarbons and chlorinated phenols in fish tissues should address this concern.



	51 
	IN-16 (Technical Attachment) 
	2.2 (19) 
	The type I error used in the BACI analyses must be examined.  A value of 1% sets the bar for declaring a change higher than any other environmental program.  The value should be changed to at least 5% and possibly 10%.  All other things being equal the degree of environmental protection afforded by an AEMP decreases as the type I error rate decreases. 
	The 2005 AEMP states (Section 2.1.1) “To maintain a reasonable yet liberal error rate and an acceptable level of power, a significance level of αew=0.10 was used for all tests, and the per-comparison error rate determined utilizing Sidak’s adjustment for multiple comparisons (Sokal and Rohlf, 1981). Essentially, this answered the question of what per-comparison error rate would be considered significant for an overall error rate of 0.10.”  An overall alpha value of 0.10 represents a Type I error rate of 10%.   
	None 
	NR 
	We understand that BHPB is proposing to replace BACI analysis with an analysis of time trends, compared between lakes (i.e., lake x time interaction).  The Type I error rates to be used in this analysis should be clarified but we support the proposal to use Type I/Type II error rates of 0.10. 

 

	52 
	IN-17 (Technical Attachment) 
	n/a 
	Investigate flocculants 
	BHP Billiton undertook a study entitled “Toxicity Study of  Residual Magnafloc 368 in Processed Kimberlite Effluent”, in 2004.  This report was shared with our stakeholders. 
	None 
	NR 
	BHP should bring the results of this study forward and provide a rationale to include or exclude flocculant assessment in the AEMP based on this study. 

	53 
	IN-18 (Technical Attachment) 
	n/a 
	Use of control lakes as a pool rather than one at a time for BACI analyses. 
	Reference lakes are considered as replicates for the purpose of the BACI analysis.  This is commonly done in BACI analyses, where the Control can be replicated (multiple reference lakes), whereas the Impact cannot (only one EKATI site). 
	None 
	NR 
	INAC (Feb. 12 2007) includes Table 3, in which the reviewer comments that they are unable to ascertain whether or not Rescan (2006c) met their recommendation to use control lakes as a pool rather than one at a time for the BACI analysis. BHP’s response confirms that they intend to use the control lakes as replicates (a pool) raher than one ata time. This is acceptable. 

We understand, however, that BHPB is proposing to replace BACI analysis with an analysis of time trends, compared between lakes (i.e., lake by time interaction).  

We recommend that BHPB clarify how the multiple reference lakes will be treated in this analysis. 



	54 
	IN-19 (Technical Attachment) 
	n/a 
	Multiple sources of variability (depth, season, year) 
	The use of BACI will be kept for time series that have three years or less of data.  The current AEMP BACI analysis will be retained unless there are more than three yeas of data. 
	None 
	NR 
	Table 3 in INAC (Feb. 12, 2007) makes reference to ‘current BACI – related practices will be retained unless…”  

BHP should clarify if the “current BACI related practices” address the INAC comment or not 



	55 
	IN-20 (Technical Attachment) 
	n/a 
	Use of subsamples as replicates 
	The question of subsamples is being addressed in the upcoming variability study.  Note that BHP Billiton has proposed 3 water quality replicates for August sampling, in lieu of single samples from July, August and September. 
	None 
	Design and implement lake variability study 
	This is acceptable - The proposed variability study should indicate what constitutes a valid replicate for the purpose of representing within-lake variability.

	56 
	IN-21 (Technical Attachment) 
	n/a 
	Definition of receiving environment 
	The definition of receiving environment is provided in our Water Licence MV2003L2-0013 and is defined as “for the purpose of this License, the natural aquatic environment that receives any deposit or discharge of waste, seepage of mine water from the project. 
	None 
	NR 
	This is acceptable providing that the definition is not restricted to direct discharge but includes indirect discharge (i.e. one lake to the next in the Slipper watershed) 

	57 
	IN-22 (Technical Attachment) 
	n/a 
	Flaws in logic 
	A figure can be added to 2007-2009 AEMPs that illustrates the AEMP interpretation paradigm.  This would improve the readers understanding of the data interpretation paradigm, 
	None 
	Add interpretation paradigm figure to 20072009 AEMPs 
	This is acceptable and we also note that intepretive paradigms should also be discussed in the AMP. 

	58 
	IN-23 (Technical Attachment) 
	2.4 (27) 
	It is not clear that the spatial information among stations (i.e. hydraulic gradients) will be used in the temporal-spatial analyses. 
	Water quality and biological data in the AEMP have been presented in terms of hydraulic gradient to improve data interpretation. Indexing data in terms of hydraulic gradient in the proposed temporal-spatial level by time analyses will be considered. 
	None 
	Consider hydraulic gradient in proposed statistical procedures for 2007-2009 AEMP 
	This is acceptable. 

	59 
	IN-24 (Technical Attachment) 
	2.2 (18) 
	Use for temporal and gradient relationships for zooplankton, phytoplankton, benthic macroinvertebrates, sediment chemistry and aquatic chemistry. 
	Please refer to our response to Tracking Number 12. 
	Implement in depth analysis of annual AEMP data using improved statistical methods. 
	Continue with the use of multivariate statistics every three years 
	INAC (Feb. 12, 2007) state that BHPB have partially addressed this recommendation – their Appendix 2 provides a discussion of why they do not support every aspect of the BHPB approach. 

BHPB propose to implement a more in- depth statistical analysis. This is acceptable as technical discussions can best take place when focussed on the specific three-year reports and analyses.  

	60 
	IN-25 (Technical Attachment) 
	n/a 
	Use one sided tests 
	BHP Billiton has not adopted the use of one sided tests for the AEMP, because the question of increases and decreases are both relevant to BHP Billiton.  This is reflected in the stated hypothesis for BACI analyses in the AEMP: “Ho = There was no difference among lakes/streams, period (Before/After), and no lake/stream x period interaction.” 
	None 
	NR 
	BHPB should reconsider this issue in the context of the proposed lake x time design and, if two-sided tests are used, this should be justified.  Often in pollution biology, we are primarily interested in whether we are making things worse (i.e. are pollutant concentrations increasing or is community diversity decreasing ?) These are one-sided tests. 

The need for one sided or two sided tests should be specifically considered for each comparison and the use of one or the other adopted as appropriate.

	61 
	IN-26 (Technical Attachment) 
	n/a 
	Report effect sizes 
	Please refer to our response for Tracking Numbers 4 and 5. 
	None 
	Finalize evaluation of effect size and consult with stakeholders. Submit report to the Water Board by February 2008.
	INAC report (Table 3, Feb. 12, 2007) that “Rescan, (2006c) has adopted this recommendation.”  

	62 
	IN-27 (Technical Attachment 
	2.2. (18) 
	Integrate Analyses 
	Please refer to our response to Tracking Number 12. 
	Implement in depth analysis of annual AEMP data using improved statistical methods. 
	Continue with the use of multivariate statistics every three years 
	BHPB has committed to a)  Implement in depth analysis of annual AEMP data using improved statistical method and b) Continue with the use of multivariate statistics every three years s. The proposed annual analysis of time trends, in conjunction with multivariate analysis every three years, should ensure that no dramatic change in the receiving environment is overlooked.

	63 
	IN-28 
	n/a 
	The synthesis provided by BHP entitled “Summary of Stakeholder Comments on the November 2006 AEMP reevaluation is incomplete. 
	The section “Summary of Stakeholder Comments” is in BHP Billiton opinion an accurate reflection of our notes taken at the meeting. We apologize if in some people’s opinion comments were not recorded completely or differed from their notes, however, it is our position that the section in question in as an accurate reflection of the discussions. We consider the issue moot as the difference of opinion has been identified and recorded and is now a matter of public record which is available on the Water Board Public Registry. 
	None 
	NR 
	We do not agree. 

Appendix 1 of INAC (Feb. 12, 2007) provides specific examples and recommends that the “addendum to BHP (2007) should be posted lest the summary provided stand as a complete and accurate summary of reviewer comments” 

The need for transparency means that public documentation is required. A record of difference of opinion, as proposed by BHPB  is not adequate We therefore recommend that BHPB prepare an addendum Summary of Stakeholder Comments on the November 2006 AEMP re-evaluation”, in consultation with INAC , and that this be posted on the public registry. 
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