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Paraphrased from EIS Analysis Sessions Transcript Volume 4, pages 22-24:  

“In Section 11.13.5, the residual effects summary states that all of the pathways for climate change were 

determined to have no linkage or minor (secondary) changes to the classification of effects from the Project on 

the biophysical environment. Given the 10 year period of construction and operation and predictions of further 

climate change, it seems questionable that the proponent is confident that a warming climate will not cause 

measurable changes with residual effects relative to baseline. There is no discussion of the current rate of 

warming relative to non-linear and unpredictable effects and increases in annual and season variability. For 

example; in the KLOI for caribou, for example, population modeling indicates a large effect on caribou 

abundance from changes in the levels of insect harassment (to which any effects of the mine would be additive). 

Insect harassment is temperature dependent and is predicted to be more severe under a warmer climate. In that 

case, effects of the mine additive to the effects of a warmer climate would have residual effects.” 

Response: 

The assessment of climate change in the EIS is consistent with the directions provided in the Terms of 

Reference.  Within Section 5.2.7 of the Terms of Reference it states that “the EIS must address climate change 

impacts in combination with development related impacts on any of the valued components”.  Climate change is 

assessed in the EIS as a Subject of Note (Section 11.13), and is also considered for valued components in the 

respective sections of the EIS (e.g., Section 7 KLOI Caribou).  The impact assessment considered the potential 

interactions (i.e., combinations of effects) between climate and the Project for the duration of the Project.   

For the aquatic assessment a conservative approach was applied based on Project designs that do not rely on 

existing or future temperature regimes.  For example, the assessment of potential effects to water quality and 

fish in Kennady Lake, and downstream waters, was completed without the establishment of permafrost in the 

Mine Rock and Coarse Processed Kimberlite Piles, and the Fine Processed Kimberlite Containment Facility.  

Water quality in Kennady Lake and downstream waters following closure was simulated assuming unimpeded 

seepage flows through these facilities, with loading assigned to these flows based on geochemistry testing of 

those materials.  Under current climate conditions, permafrost will develop in the reclaimed structures, which will 

lower rates of seepage through the facilities and limit geochemical loading to Kennady Lake.  With the onset of 
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climate change conditions that reduce or eliminate permafrost conditions at the Project site, the conservative 

approach means that the long-term water quality parameter concentrations will not be higher than simulated in 

the assessment.  Therefore, potential effects from climate change are not anticipated to alter the classification of 

effects on the aquatic environment. 

The terrestrial assessment, which includes wildlife, soils, and vegetation, demonstrated that the absolute and 

relative magnitude of effects from the Project is small.  For example, the physical change to the terrestrial 

landscape from the Project footprint is 392.5 hectares, which is less than 1% of the effects study areas for 

wildlife valued components.  Project-related effects on the physical environment and demography of wildlife 

species are negligible relative to the temporal and spatial scales that are associated with climate change 

processes.  

Climate does have the potential to affect populations of wildlife directly (e.g., extreme heat, cold events), and the 

distributions of individual components of ecosystems may shift in different ways under different climate 

scenarios, generating potentially new combinations of species and new ecosystem types (reviewed in Mawdsley 

et al. 2009).  A key point is that changes resulting in indirect effects are difficult to predict (e.g., bottom-up vs. 

top-down responses) (Krebs and Berteaux 2006).  There is also uncertainty in the ability to forecast the course 

of climate change in coming decades and the ability to predict the ecological and biogeographic responses to 

climate change (Jackson et al. 2009).  Climate change is also a function of physical and biological processes 

and outcomes that provide feedback for further influences on climate.  Correlative models (e.g., temperature-

insect relationship) can be useful in gauging the potential biotic consequences of particular climate change 

scenarios.  However, they should be considered cautionary and illustrative, and not predictive and prescriptive 

(Jackson et al. 2009).  For example, the effects of warming temperatures on insect activity may be offset by 

increases in the occurrence of wind, which is also a variable determining the level of insect harassment.  This 

supports Krebs and Berteaux (2006) who state that causal mechanistic chains must be understood to provide 

predictability in climate change outcomes. 

As proposed by Dr. Gunn, we also recognize that the natural environment can have large influences on the 

ecological processes and functions on the landscape.  The large effect of insect activity levels on the modeled 

caribou population, for example, was demonstrated in the population viability analysis (PVA) in the EIS 

(Volume 2, Section 7.5.4).  Follow-up work based on feedback from ENR has also demonstrated that the relative 

effect of insect activity levels on caribou are likely stronger than predicted when compared to predicted Project-

related impacts.  For example, if considering a less conservative relationship of weight loss and parturition rates, 

the incremental and cumulative effects of the Project are noticeably reduced, and therefore, the relative effects 

of insect activity levels are more pronounced.  The models were also refined to capture the effect of temporal 

variation in summer to autumn range conditions on parturition and calf survival that may be partially related to 

climate change events (i.e., by using increasing, decreasing, and average range condition scenarios).  This work 

is captured in a memo entitled Additional Information Regarding Energetics, Population Viability Analysis, and 

Effects of Access from the Winter Road (dated December 16, 2011 that is publicly available through the 

Mackenzie Valley Review Board’s website).   

As noted above, the key point is that the absolute magnitude of direct and indirect effects from the Project is 

small and the long-term trajectory of the abundance and distribution of valued components will not be 

significantly affected by the Project.  The relative contribution to changes may increase when population size is 

low and environmental conditions are poor, but such events will likely be infrequent within the next 30 years and 

the absolute effect size from the Project would remain negligible.  Recently completed modelling tests supports 

this conclusion and addresses the issue of uncertainty and the possibility of climate change, and related effects 
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on the caribou population (see Additional Information Regarding Energetics, Population Viability Analysis, and 

Effects of Access from the Winter Road, December 16, 2011).  For example, the magnitude of effects to the 

persistence of the modeled population remained similar even with a substantial reduction in the carrying capacity 

of the landscape over a 30 year period.  In other words, caribou are predicted to remain resilient to the effects 

from the Project and the previous and current extent of human development even under a hypothetical scenario 

of a decrease in range conditions due to climate change.  

The effects from climate change operate over multiple spatial and temporal scales.  In the EIS, a conservative 

assessment approach was applied by simulating population viability models for 30-year periods where it was 

assumed that Project-related effects were constant across this entire period.  However, the actual length of time 

when the Project may affect key measurement endpoints such as parturition rate in caribou and mortality in 

carnivores is closer to 15 years.  Sensory disturbance effects will likely be much weaker during the closure and 

post-closure phases of the Project.  The key point is that the magnitude, duration, and geographic extent of 

effects from the Project on the physical environment and demography of wildlife species are negligible relative to 

the temporal and spatial scales that are associated with climate change processes. 

Reclamation progress could also be affected by changes in climate given the potential temporal overlap in 

succession processes that operate in Arctic environments.  For example, studies in the Arctic have shown that 

recovery of some vegetation communities can take from 20 to 75 years (Walker and Everett 1991; Forbes et al. 

2001). However, despite the potential for changes in plant species composition (i.e., early species assemblages) 

on reclaimed areas, the overall Project related effects to plant populations and communities from changes in 

vegetation on reclaimed areas will be negligible (i.e., the assessment conclusion will remain the same).  The 

Project footprint area to be reclaimed will be about 90 hectares in size.  

The EIS did not underestimate the interacting effects of climate change and the Project in the impact predictions. 

In cases where there is uncertainty regarding ecological processes, the system can be described by a set of 

similarly adequate competing models (i.e., the EIS model and the model suggested by Dr. Gunn are equally 

parsimonious) (Krebs and Berteaux 2006).  As noted above, the EIS distinguishes between impacts from 

development and natural variations in abundance and distribution, as requested by the Terms of Reference.  

Importantly, the EIS demonstrates that Project-related effects on the terrestrial valued components are 

negligible, and with the exception of vegetation, do not extend over the temporal scale at which large influences 

from climate change are anticipated.  Further, the assessment included many ecological conservatisms such 

that conclusions were biased but reliable in the sense that actual impacts will be not be greater than predicted 

(i.e., effects were overestimated in EIS).  The result is that the EIS has made reliable predictions about likely 

residual Project effects and their significance, and this has included consideration of climate change in 

accordance with the EIS Terms of Reference.     
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Mr. Stephen Ellis’s Comment (from email dated December 1, 2011): 

“My understanding from the caribou portion of the De Beers presentations was that the maximum cumulative 

decline in preferred Bathurst caribou habitat would be 7.2% (during the fall rut), and that most of this habitat loss 

has essentially already occurred prior to 2010. 

1.  First of all, is this correct? 

2.  Second, so that I am clear, this is De Beers assessment of the total cumulative contribution of development 

projects in the Bathurst fall rut habitat range to decreases in preferred habitat, correct (e.g. not just the Gahcho 

Kue project)? 

 Assuming I understand correctly the above, I am curious as to whether there is any understanding with regards 

to WHERE within the fall rut habitat this 7.2% might be located – I assume the preferred habitat loss is not 

randomly or evenly distributed throughout entire habitat range. Rather, the 7.2% is located in “blocks” or more or 

less “contiguous chunks” around focal points for development. 

 If this is the case, and given that in any given year during the fall rut the herd will not use the entire habitat range 

but rather a portion of it, could not this 7.2% increase for a given year if the herd’s fall movements are focussed 

on a particular portion of the range where one of these “blocks” of decreased preferred habitat exist?  

 In other words, the “effective” range of the herd will change every year and be much smaller than the entire 

historical reference, and in those years where this “effective” range overlaps with a “block of decreased preferred 

habitat”, could not the % of decreased preferred habitat for that particular year increase beyond 7.2%? 

 In asking this question, I am assuming that herds do not move randomly through the environment, but rather 

follow patterns (though we have a poor understanding of what these are). 

 This is a bit to mull over, but please ask for clarification if needed. I imagine we may need a bit of back and forth 

on this.”  
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Response 

The reported 7.2% in the Environmental Impact Statement (EIS), as Stephen Ellis (representative Treaty #8 

Tribal Corporation) suggests, represents the cumulative direct and indirect decrease in preferred (high and good 

quality) habitats on the autumn/rut range and includes the Gahcho Kué Project (Project) plus the proposed 

Taltson Hydroelectric Project (future case).  This information is provided in Table 7.5-10 in the EIS 

(Section 7.5.3.2).  Stephen Ellis statement is correct that the majority of changes to preferred habitats have 

already occurred.  Of the reported 7.2%, 1.4% is from the Project, 2.1% is from the proposed Taltson 

Hydroelectric Project, and the remaining (3.7%) is from previous and existing (2010 baseline) 

developments.  Based on a visual inspection of the Resource Selection Function (RSF) maps for the autumn/rut 

range in Appendix 7.IV of the EIS, the majority of high quality habitats (i.e., dark green habitats on the RSF 

maps) are situated below the treeline; however, good quality habitats (i.e., light green habitats on the RSF maps) 

do occur within the vicinity of the Project and the proposed Taltson Hydroelectric Project (see attached Figures 

7.IV-13 and 7.IV-18 from the EIS).  Such changes to good quality habitats from reference to future conditions are 

captured in the 7.2% change as discussed above.  The following equation was used to calculate the relative 

cumulative change in the amount of preferred habitats in seasonal home ranges (also see page 7-107 Section 

7.5.3.2 in the EIS): 

[(‘future case’ area minus the ‘reference case’ area) / ‘reference case’ area] X 100 

It is important to mention that indirect losses associated with the 7.2% change are not true losses in that habitats 

are not removed by development or are permanently lost to wildlife.  The change reflects a reduction in the 

quality or effectiveness of the habitat in the zones of influence (ZOIs), where a ZOI is based on the probability 

distribution of occurrence.  In other words, the ZOI does not mean that the area within a ZOI is devoid of wildlife, 

but rather there is a change in the likelihood that wildlife will occupy a unit of space (e.g., change in how caribou 

are distributed spatially).  Unless the probability of occurrence is zero, wildlife will still be present within a ZOI.  

Also, on an annual basis the ZOI fluctuates and in some years indicates patterns of attraction (Golder 2011), so 

there is evidence that the ZOI is not fixed through time during development construction and operation.   

In addition, the spatial extent of ZOI may depend on the size and type of mining operation, or the level of human 

activity.  For example, Boulanger et al. (2009) detected a smaller and weaker ZOI for the underground Snap 

Lake Mine relative to the open-pit Ekati-Diavik mine complex.  Mountain caribou showed higher avoidance of 

mines and camps in summer when activity levels were higher relative to winter (Polfus et al. 2011).  For the 

assessment in the EIS, we assumed that the strength of disturbance coefficients (i.e., decreased habitat 

effectiveness) was constant within a ZOI of 15 km for the duration of each active mining operation, including the 

Project, independent of the type and size of the development.  Another conservative assumption in the EIS was 

that all active mineral exploration developments exhibited a 5 km ZOI for the entire (5-year) duration of the 

exploration permits even though the site may have been occupied by the company for only 1 year or only for the 

summer months each year of the life of the permit.   

For assessing direct and indirect changes to habitat, it is ecologically relevant to use a seasonal home range 

based on available multiple years of data.  The inclusion of multiple years of data means that there are more 

collared animals and locations to use in generating a reliable estimate of the seasonal range.  Each effects 

study area, including the autumn/rut home range, was a core area determined in a Geographical Information 

System (GIS) platform using multiple years of location data, and a kernel density function combined with a 

95% volume contour.  Other methods will generate larger home ranges (e.g., minimum convex polygon tool; 

Beyer 2004).  But the main point is that it is ecologically relevant to use the 'historical' seasonal home range 

based on over a decade of study, rather than a home range specific to a given year.   Although a seasonal home 
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range for a specific year would be smaller depending on the size of the herd at that point in time, caribou are 

highly mobile and can access broader geographic areas, and avoid human development on the landscape.    

Thus, the seasonal range for the autumn/rut period in the EIS should accurately capture all available ‘core 

habitat blocks’ for caribou in the Bathurst herd.  Given the temporal boundary of the assessment and the life of 

the Project being almost 15 years (construction and operation), it is ecologically relevant to use a ‘historical’ 

seasonal home range for the assessment.  
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