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4.1 Caribou Baseline Data and Monitoring in EIA 

Baseline data characterizes environmental conditions that would pertain in the 

absence of the project at the time a project is proposed (IEEM 2006).  Ideally, baseline 

information describes the existing environment at a given point in time and includes 

consideration of trends, such as whether a population is increasing, decreasing or stable 

(Ross, SEDV615. 2007).  For a caribou herd, this information is obtained through 

knowledge of the population size, vital rates and the underlying influences on vital rates.  

Caribou monitoring programs at northern mines involve the collection, analysis, 

interpretation and reporting of data.  This occurs during the construction, operation and 

closure phases of the developments.  

In the context of my research, the purpose of monitoring programs is to collect 

information to verify impact predictions from the EIS, and to provide proper management 

of risks and uncertainties (Ross, SEDV 2007).  The MVRMA section 111.(1) refers to 

this type of monitoring as a “follow-up program” for evaluating the soundness of an 

environmental assessment or environmental impact review.  NIRB defines monitoring as 

the systematic observation or tracking of an activity to determine whether it is proceeding 

or functioning as expected (NIRB 2007).  Follow-up monitoring and impact verification 

is also a part of the Canadian Environmental Assessment Act27 and therefore so widely 

practiced in this country I considered it a fundamental aspect of EIA in Canada. 

The subsections that follow discuss the approach used by proponents to assess and 

monitor habitat, energy balance, hunter harvest and other factors as noted in the EISs that 

I reviewed.        
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4.1.1 Habitat 

At the project or site-specific level, baseline and monitoring data on caribou has 

focused mainly on the local abundance and distribution of animals.  The purpose of 

establishing the local abundance and distribution around a mine site, is to determine how 

caribou use the habitat prior to development, and to monitor the extent to which they 

avoid the surrounding area during the mine’s life.  Ultimately, it gauges how much 

habitat has become defunct as a result of the development.  

This habitat use information at project sites is obtained using aerial surveys, with 

aircraft flying as low as 120 metres above ground level.  Some aerial surveys also attempt 

to record the age composition of groups observed as well as behaviour.  However, these 

additional parameters are unreliable due to observational error associated with being in a 

moving aircraft (Dumond, pers. comm. 2007) and the startling effect that low-level 

survey flights have on caribou behaviour (Miller 2003).  

Study areas for each project-specific aerial survey vary, and have ranged up to 

10,000 square kilometres for past projects.  More recently, a 30-kilometre study radius 

around mineral developments is considered most appropriate (Poole & Boulanger 2004) 

and is most commonly used, based on my review of monitoring programs.   

The low-level aerial surveys undertaken by industry at the project scale are 

thought to be a source of adverse impacts on caribou (Robison GN pers. comm. 2008). 

Buckland et al. (2000) used aerial surveys to record caribou location data around a mine 

site in the NWT, and found that helicopters flying high or low, and low flying planes, 

elicited the strongest disturbance response from caribou.  Miller (2003) also found that 

                                                                                                                                                 

27 CEAA S. 38.  Refers to requirements for follow-up programs.  
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helicopters “terrify” caribou.  Therefore it appears that, aircraft, and helicopter 

disturbance in particular, are likely a major source of effects from mineral developments.  

The usefulness of aerial surveys as a systematic tool to collect site specific data is also 

questioned:    

Aerial surveys over a small area are perhaps not very useful 
for looking at trends in distribution because the data will be 
quite variable. The smaller the area the more the variation. 
What we’ve learned is that one or two years of baseline 
data is almost certainly inadequate… [and] does not capture 
the likely distribution at a ten to thirty kilometre scale 
(Gunn, pers. comm. 2008). 

And 

The [project-specific] aerial surveys cover a limited surface 
and in most cases they are done when the caribou are there 
because the survey is triggered when [proponents] start 
seeing caribou. So on top of having a bias in the survey 
itself, because basically you are successful every time you 
do a survey, you’re also looking at a small area that 
represents only a small portion of the herd. In every 
population there are animals that are sensitive and animals 
that are less sensitive to disturbance, so it’s not because you 
see 1000 caribou in your survey that the herd is not 
impacted because those 1000 caribou represent maybe 1% 
of the herd and have found a way to cope with the mining 
activity and the others might be affected (Dumond, pers. 
comm. 2007).  

The underlying question is therefore: does the site-specific abundance and 

distribution data obtained from aerial surveys support an ecosystemic approach to 

differentiating development-impacts from change due to natural factors?  As the 

information obtained from aerial surveys ultimately tells stakeholders how much caribou 

habitat is defunct, they do contribute to the ecosystemic approach from an information 

perspective.  This is because as I have stated in chapter three, habitat is a key factor 

affecting caribou, and mineral developments do contribute to incremental impacts on 
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habitat, which can reduce the carrying capacity of the range.  It is important to quantify 

the amount of habitat lost.  Therefore, the guidelines call for baseline data on habitat use 

and monitoring of habitat loss, both at the range and project level.  

That being said, I hesitate to fuel the use of data collection methods that cause 

additional adverse effects on caribou.  Therefore, through my guidelines proponents must 

consider the impact of selected study methods in accordance with the recommendations 

made by the Wildlife Society’s research and management techniques for wildlife and 

habitats manual28 as highlighted by Miller (2003).  That is, proponents and their 

consultants must consider the effects of selected study methods and potential alternatives 

on caribou, and justify those selected in the EIS.  Such a provision may help interveners 

to assess the suitability of the techniques.  

At the project level, it may be possible to avoid some of the disturbance of survey 

flights by implementing systematic ground-based surveys:    

The [GN] recommended on Feb. 24, 2006 that [the 
proponent] reduce the frequency of caribou and muskox 
aerial surveys, and focuses on ground surveys/behavioural 
observations, in order to obtain numbers and distribution of 
these two species within the [study area] without creating 
excessive impact of monitoring on wildlife29. 

Also, caribou and many other wild animals are studied in their habitats using 

collars with transmitters.  Collars have been used to study caribou habitat (where they are 

and what vegetation is present), home ranges, movement, and how caribou respond to 

                                                 

28 Miller (2003) references the 1996 “Guidelines for proper care and use of wildlife in field research” – In: 
Research and management techniques for wildlife and habitats (fifth edition). However, since that time, a 
sixth edition with a similar chapter has been published and that is what I have used in my research. I have 
cited the sixth edition in the bibliography of my thesis.    
29 Letter dated July 24, 2007. From Helen Yeh, Government of Nunavut Environmental Assessment 
Coordinator, to, Leslie Payette, NIRB Manager of Environmental Administration. 



62 

 

changes on the landscape (Hillis, pers. comm. 2008).  Collars can help stakeholders get a 

good idea of what is happening with the herd and their behaviour (Hillis, pers. comm. 

2008).  Gunn et al. (2004) undertook an analysis to determine the comparability of 

satellite collars and systematic aerial surveys in estimating the distribution of caribou 

relative to NWT mine sites: 

Our analyses suggest a trend of increasing rates of caribou 
movement from the vicinity of the Ekati and Diavik mine 
sites, and selection of habitat by caribou at further distances 
from these mine sites over time… Future analyses and 
monitoring of the influence of mine development on 
caribou distribution would be enhanced by larger sample 
sizes of collared caribou with frequent (daily) location 
intervals. The aerial survey data provided a complimentary 
method to model caribou distribution... We suggest that 
both satellite collar deployment and aerial surveys be 
continued for the near future to utilize two independent 
methods to monitor the influence of mineral developments 
on movements of the Bathurst caribou herd (pg iv). 

Regardless of study method, site-specific abundance and distribution data are 

usually supplemented with limited habitat mapping of the project area to quantify the 

relative value and amount of predicted habitat lost to caribou.  Habitat maps for study 

areas are either developed from satellite images or obtained from existing studies, such as 

the West Kitikmeot Slave Study (WKSS) (Setterington, pers. comm. 2008).  Based on 

these digital maps, habitat within a project study area is grouped into different cover 

classes (e.g. water, esker, heath tundra, low shrub etc.).  Caribou location data, obtained 

from aerial surveys or collars, is then overlaid, and the cover classes are characterized 

into resource selection functions (RSFs), which represent the probability of each cover 

class to be used by caribou.  The RSFs provide an indication of the importance of each 

cover class to caribou and thus the suitability of each class can be ranked as high (most 
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preferred habitat), moderate, low or nil.  This analysis results in a prediction of the 

percent amount of suitable habitat lost within the study area, and the percent of the 

overall herd range lost.  In all the assessments I reviewed, all percent amounts of suitable 

habitat lost were very low, especially in the context of the overall herd range, where 

development-related habitat loss was always much less then 1%.   

The criticism I have with the project-specific habitat modelling, as presented in 

EISs to date, is that it only tells a decision-maker what is being taken away from an 

ecologically meaningless study boundary.  Habitat maps are unavailable for the majority 

of caribou ranges and as a result, the assessments are incapable of identifying what’s left 

across the range or the condition of what’s left.  

Similarly, the CEAs are hindered by being limited to a subjective quantification 

of the percent of caribou home range occupied by landusers, sometimes without 

considering a zone-of-influence for other landuses.  Although there is some debate in 

literature concerning effective habitat loss by avoidance (Wolfe et al. 2000), excluding a 

zone-of-influence for other landuses in a CEA is contrary to the precautionary principle 

and I’ve addressed this in the guidelines accordingly.  

Overall, there is a need for extensive regional habitat mapping, which is 

paramount to assess habitat condition and to differentiate development impacts from 

natural habitat changes and fluctuations:  

You look at places like British Columbia where pretty 
much the entire province is mapped to a very fine level of 
detail that you just can’t find anywhere else. When you get 
in the north it’s just not available…but the tools are there 
and it would be nice to see the government do that 
(Setterington, pers. comm. 2008). 
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Although Setterington suggests that habitat mapping be undertaken by 

government, I believe that collaboration amongst stakeholders is required to achieve an 

undertaking of this scale.  The need for research funding was a significant issue discussed 

at my workshop in Iqaluit.  An example of collaboration in this case, could come from 

redirecting the resources invested by industry to map habitat at the project scale towards a 

herd level mapping program, lead by government and supported by other agencies with 

mandates for landuse planning30 and wildlife management31.  

Finally, and of particular interest here, is that remote sensing of habitat may 

provide the ability to monitor trends in habitat condition, and help partition influences 

(Wolfe et al. 2000).  Habitat condition is crucial for a number of reasons including forage 

on the summer range, calving areas, and winter forage access.  Habitat condition relates 

directly to the quality of habitat, which has only been assessed within limited areas 

around mine sites and in the context of habitat type and not condition.  To support an 

ecological approach to caribou impact assessment and monitoring that helps distinguish 

development impact from change due to natural factors, I have included in the guidelines 

the requirement to assess range condition, in addition to assessing habitat quantity and 

type on a more regional level.  

                                                 

30 The Nunavut Planning Commission (NPC) is the landuse planning agency in Nunavut. The NLCA 11.3.1 
requires NPC to develop landuse plans with maps which take into account factors including wildlife habitat 
(NLCA 11.3.1(g).  Referring to the MVRMA s. 41(3)(a) planning boards in the NWT may include maps in 
their landuse plans and, according to s. 45(1) can cooperate with NPC.  
 
31 An example of an agency with a mandate for wildlife management is the NWMB. NLCA 5.2.33 (a) 
refers to the NWMB’s requirement to participate in research. Although NLCA 5.2.36 confirms that habitat 
management is the responsibility of government, NLCA 5.2.34 provides the NWMB with a discretionary 
role related to wildlife habitat.  
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Undertaking the habitat assessment is the most ambitious of all tasks in these 

guidelines.  It requires a long-term commitment from stakeholders, which is why the 

guidelines represent a collaborative approach.  I further discuss potential roles and 

responsibilities later in this chapter.    

4.1.2  Energy Balance 

The EISs I reviewed discuss a link between caribou diversion around mine sites 

and a potential increased energetic cost due to longer travel distances.  Proponents 

acknowledged that caribou may be diverted around developments, either due to 

avoidance, or by management design, to avoid areas such as open pits, waste rock piles, 

tailings facilities, and airstrips.  

It is also generally acknowledged in the assessments, that energetic costs 

associated with resource developments are also attributed to changes in caribou 

behaviour.  Behavioural changes include the proportion of time caribou spend feeding, 

bedded, standing, alert, walking, trotting, or running.  I confirmed in chapter three the 

importance of energy balance for survival and reproduction, which could have an impact 

at the herd level.  Despite this possibility, all EISs concluded that any energetic costs to 

caribou caused by mineral development, would be negligible.  However, only one EIS for 

a development in the NWT attempted to quantify the potential energetic costs of 

development impacts on caribou and came to a similar conclusion, with the exception of 

possible cumulative effects: 

The potential for increased energetic costs for female 
caribou during spring migration represents less than a 1% 
increase in energy expended for the entire migration 
between wintering and calving grounds… While predicted 
project effects are considered non-measurable at the 
population level, they nevertheless represent incremental 
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stresses to the [herd], and have the potential to act in an 
additive fashion with similar stresses from other land use 
activities32. 

And 

It would appear that the energetics evaluation as presented 
offers a possible tool for tracking such cumulative stresses 
and assisting with the development of integrated land use 
decisions necessary for ensuring the sustainability of the 
herd33. 

It is proposed in EISs, that implementing measures like giving caribou the right-

of-way, using mufflers on vehicles and minimizing blast noise, are ways to mitigate the 

energetic consequences of disturbance and diversion.  Although effects may be reduced 

by such measures, I have noted from the monitoring data at northern mine sites that there 

is still a zone-of-influence up to 25 km, and ongoing behaviour monitoring suggests some 

response to stressors34.  

I noted in chapter three that Bradshaw et al. (1998) estimated that 89 disturbance 

events could potentially cause adverse reproductive consequences on female caribou.  

This indicates that the assessment of energy balance effects is a cumulative effect issue 

and should be assessed in that context.  This also supports the idea noted in chapter three 

that a project-specific effects assessment on caribou has to be a cumulative effects 

assessment.  Such an approach is called for, because the herds are wide ranging and it is 

                                                 

32 Comprehensive Study Report Diavik Diamonds Mine. June 1999. Pg. 112. 
33 Comprehensive Study Report Diavik Diamonds Mine. June 1999. Pg. 113. 
34 Ekati 2006 Wildlife Effects Monitoring Program pg. 4-37: The effects of distance to the mine, 
composition of group, and the type of stressor all had a statistically significant influence on the behavioural 
response of caribou groups to a disturbance. Specifically, as the distance to the stressor increased, or if 
calves were absent from a caribou group, there was a reduced likelihood of a response. Nursery groups 
were more likely to respond to a stressor than non-nursery groups. With respect to the different types of 
stressors, a blast from a pit was more likely to induce a response than a light or medium truck. These results 
were consistent with those found in previous reports which analyzed earlier versions of this data set[…]. 
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the incremental effect of adding another activity to that range that must be assessed in the 

EIA process.   

To assess energetic impacts, collar data again can be useful.  Movement analysis 

using collar data allows us to look at the movements of caribou (Hillis, pers. comm. 

2008).  From the analysis, we can determine shifts in the movement paths, and identify 

changes in the timing of the movements.  We can look at the rate of movement of caribou 

through the development area, and we can identify changes in the migration and localized 

movements (Hillis, pers. comm. 2008).  All of these actions have energetic consequences 

for caribou.  If collars are placed on caribou prior to development, which is what the GN 

is proposing in its draft monitoring plan, we can assume that the data collected represents 

the “natural” movement of caribou in undeveloped areas (Hillis, pers. comm. 2008).  This 

can provide much of the baseline data for the assessment of energetic effects.  

Furthermore, the collar data also allows researchers to locate the collared cows during 

calving and post-calving.  These caribou are considered a sample of the herd from which 

biologists extrapolate how many cows gave birth overall, and determine how many of 

their calves survived (Hillis, pers. comm. 2008).  This is useful for determining vital rates 

and it is said that 50 collars per herd would be appropriate (GN 2007).  

Although my guidelines do not prescribe the use of specific study methods or 

energetic models, they are innovative and directive when it comes to the expectations of 

the assessment.  Here specifically, they require assessments to use a cumulative approach 

when evaluating both habitat and energy balance.  Based on the information I collected 

during this research, I believe this is the only way to truly assess the incremental effect of 

adding a new mineral development to the caribou system, and partition effects. 
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Moreover, and consistent with the recent terms of reference issued by MVEIRB for the 

Gaucho Kue Diamond project in the NWT, my guidelines call for substantive 

quantitative modelling to arrive at the impact prediction.     

4.1.3 Hunter Harvest 

I confirmed in chapter three that harvest is a major concern for caribou 

populations, and that developments can facilitate hunter access to the land.  However, 

predicting how a new road might influence harvesting is difficult as I have found no herd 

specific information from which to derive estimates.  In chapter three I noted that the 

Nunavut Wildlife Harvest Study is not herd based and is now eight years old.  My 

inquiries with the GNWT Wildlife Division found that information concerning NWT 

hunter harvest is also lacking, and only resident hunters (non-aboriginal) are surveyed.  

Also, there is generally no harvest limit for Aboriginal hunters.  The BQCMB also 

highlighted herd specific harvest rates as a research priority in its monitoring plan 

(BQCMB 2005).  

A possible case study might have been the Nanisivik mine located on the northern 

reach of Baffin Island, which had an all-weather road connecting it to the community of 

Arctic Bay approximately 20-km away.  The mine has been decommissioned, but I 

attended the public hearings in 2004 regarding the closure plans.  Maintaining the road 

for community use was a major issue.  Although the Nanisivik experience provides an 

indication of the importance of roads to communities, there was no harvest data collected.  

With no past examples to draw from, existing impact assessments simply estimate 

the amount of additional harvest per year.  One EIS estimated an additional 50 caribou 

might be taken as a result of a proposed mine access road, a 2% increase in overall 
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harvest for the herd.  However, the basis for the estimate was unclear.  It did not appear 

that the proponent had asked any of the surrounding communities if they would seek to 

use the road once in place.  Despite a lack of case studies to derive estimates, I think there 

is a need to understand harvest rates and the distribution of hunting activity throughout 

the year, prior to development, in order to assess how mine access may influence hunter 

harvest.  

Hunter harvest surveys, a monitoring requirement for a project recently approved 

by NIRB, are potentially a useful tool to obtain such information if communities are 

willing participants.  Based on the first year of monitoring data from the NIRB approved 

development, it appears to be difficult for a proponent to obtain harvest data on its own.  

Therefore, regulators who set total allowable harvest limits, such as the Nunavut Wildlife 

Management Board35, have a role to play in this endeavour.   

In chapter three I noted the importance of harvest data, but here I have found that 

it is largely outdated and unavailable for most caribou herds.  Measures to determine herd 

specific harvest levels, and predict the effect of access on harvest rates, are lacking. 

Moreover, existing efforts do not include all hunters.  To improve the provision of 

harvest data and expand the decision-makers view of existing influences on caribou, my 

guidelines require herd specific harvest data and consultation with affected communities 

regarding their likely use of proposed mine roads.  

                                                 

35 NLCA 5.6.16:  
Subject to the terms of this Article, the NWMB shall have sole authority to establish, modify or 

remove, from time to time and as circumstances require, levels of total allowable harvest or harvesting in 
the Nunavut Settlement Area. 
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4.1.4 Other Factors Assessed 

The EISs I reviewed, addressed the possibility of caribou being exposed to toxins 

from drinking contaminated tailings pond water and eating vegetation covered with wind-

blown particulate matter from the mines.  The issue of contaminants has been 

investigated on a project-specific basis, through ecological risk assessments, to evaluate 

the likelihood of caribou suffering adverse health effects from spending time around mine 

sites.  Based on contaminant uptake levels in caribou, proponents are able to determine 

the level of risk associated with people eating caribou that have spent time around the 

site.  In all cases, the ecological risk assessments concluded that there would be no 

increased risk to caribou or to the people who ate them.  Although effects resulting from 

contaminants appear more as a public concern in the literature, it was also highlighted as 

an important issue by the government biologists during my workshop in Iqaluit.  

The EISs I reviewed only assessed contaminants at the project level.  However, in 

the case of contaminants, a new mine may not be the only development on a population’s 

home range, and is unlikely to be the only source of contamination.  As an example, the 

Bathurst herd has three active mines and two closed mines on its range.  In chapter three I 

noted the work of O’hara et al. (2003), which investigated contaminant levels in caribou, 

and found them to be elevated but consistent with the natural mineral content of the study 

area.  This indicates that the EIS should consider the additive effect of the development, 

based on background concentrations and input from other mines encountered by caribou. 

This has been included in the guidelines accordingly.  

The EISs also discussed the potential for direct caribou mortality to occur as a 

result of the projects.  Direct caribou mortality could result from accidental collisions 
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with on-site traffic.  However, not one EIS concluded that mine development would be a 

significant cause of increased caribou mortality.  One EIS mentioned that it may even be 

possible for caribou to become embedded in the tailings, likely resulting in direct caribou 

mortality.  My review of monitoring reports found that direct mortality is not a significant 

source of impact on caribou populations.  For example in 2007, there were only two 

reported collision-related caribou mortalities in Nunavut.  The monitoring report 

described the first involving a vehicular collision at a speed of 40 km/h.  The second 

collision was reported to be the result of a bull caribou ramming a stationary vehicle, 

causing a broken neck.  In the NWT, one mine site recorded five caribou mortalities in 

2006.  Three were caused by predation and the remaining two resulted from internal 

injuries suffered by two bulls fighting with each other.  

Based on the best-practice of focusing EIAs on important issues, I do not believe 

that so few mortalities, reported at this time, warrant consideration in an ecosystemic 

assessment context.  Proponents should provide decision-makers with a commitment to 

adhere to mitigation measures such as reduced speed limits, giving caribou the right-of-

way on roads, caribou friendly road designs, minimizing snow bank and drift height. 

Along with the requirement to report any on-site wildlife incidents, these measures are 

now common operating standards in the North.  The requirement to list standard 

mitigation measures for caribou and report incidents are included in the guidelines.   

4.2 Government Monitoring Programs 

At the territorial level, government biologists undertake studies to monitor 

population size, trends and overall health (GN 2007).  Most recently in 2008, the GN 

rolled out a draft caribou monitoring strategy, which includes plans to monitor 
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parameters such as herd size, calf survival, adult sex ratio, age-specific pregnancy, annual 

and post-calving distribution, mortality, physical condition, disease and parasites, and 

habitat modeling (GN 2007).  The GN’s plan would provide a large part of the 

information base for the preparation of an EIS in accordance with the ecosystemic 

approach.  Specifically, it will identify population size (N) and vital rates (B/ Nnow and D/ 

Nnow).  The GNWT is also looking to revise its monitoring plans in 2009, and it is 

suggested that the plans could be coordinated across territorial boundaries 

(Adamczewski, pers. comm. 2008; Fisher et al. 2008).  

A large part of the GN’s monitoring program, as proposed, incorporates a caribou 

collaring program to improve the understanding of vital rates and responses to 

environmental change including human activity (GN 2007).  The current plan in Nunavut 

proposes collaring 50 adult cows per herd from the Bluenose East, Bathurst, Ahiak, 

Beverly, Qamanirjuaq, Wager Bay, Lorrilard, Southampton, Dolphin and Union, North 

and South Baffin caribou herds.  However, the draft plan as it currently exists, appears to 

lack two key factors that are required to support the ecosystemic approach to impact 

assessment and fully understand how caribou are impacted.  Those are herd specific 

harvest levels and range condition.  Although wildlife management boards have a role in 

collecting harvest data36, range condition is a habitat issue and thus the responsibility of 

government37.  Any monitoring strategy designed for caribou would benefit greatly by 

addressing range condition and herd specific harvest levels.  Governments should add 

these factors to the monitoring strategy.      

                                                 

36 Ibid. 
37 NLCA 5.2.36.  
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At the federal level, Indian and Northern Affairs Canada (INAC) contracted Gunn 

et al. (2008) to develop a regional caribou monitoring framework specifically for the 

NWT (Gunn, pers. comm. 2008).  The framework is an attempt to bridge the gap between 

government and industry monitoring efforts.  Dr. Gunn contacted me to discuss the scope 

of the framework in relation to my guidelines.  I believe this confirms to some degree the 

relevance of my research.  I also think the scope of the monitoring framework 

underscores the need for a collaborative approach to impact assessment with clearly 

defined roles and responsibilities for all stakeholders.  The framework would benefit 

from further development and I hope that my guidelines and the information 

requirements I lay out for partitioning effects, will be considered as part of that process. 

In any case, I believe INAC’s initiative in this regard is an encouraging step towards 

bridging a gap that I began to recognize three years ago when contemplating this thesis.   

4.3 Other Monitoring Initiatives 

In addition to site-specific monitoring by industry and regional monitoring by 

government, there are a number of caribou management boards and committees across 

the North.  In the NWT and Nunavut, these include the BQCMB, the Bathurst Caribou 

Management Planning Committee (BCMPC), and the Bluenose Caribou Herd Advisory 

Committee. Of those, the BQCMB is the longest running.  Since 1982, the BQCMB has 

worked to promote the wise use of caribou and prevent population declines (BQCMB 

2005).  The BQCMB undertakes herd level monitoring, and provides advice and 

recommendations on the two herds to all levels of government (BQCMB 2005).  
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The BQCMB has taken a firm position regarding the importance of protecting 

calving grounds, and believes in the importance of cumulative effects assessment 

undertaken through the EIA processes of NIRB and MVEIRB: 

The traditional calving grounds and post-calving areas of 
these two caribou herds should be provided with long-term 
legislated protection that prohibits any type of activity that 
would cause serious or irreversible negative effects to 
caribou or habitat… Cumulative effects 
assessment/modeling through the environmental 
assessment process should be implemented to minimize 
destruction of all habitats used by Beverly and 
Qamanirjuaq caribou outside of traditional calving grounds 
and postcalving areas (BQCMB 2004 Pg. 1). 

The views of the BQCMB have been expressed in many environmental 

assessments in the NWT and Nunavut. Most notably, the concerns expressed by the 

BQCMB during the review of a recent uranium exploration project in the NWT, and the 

evidence it presented, was a key factor in MVEIRB’s decision38 to reject the project.  The 

BQCMB and other similar caribou monitoring boards are major stakeholders in the EIA 

process.  They also possess the expertise and mandate39 to study factors affecting caribou. 

Therefore, they need to be included in the collaborative effort required to facilitate the 

implementation of the guidelines by proponents.  Based on the BQCMB’s and BCMPC’s 

caribou management plans, these boards are in a position to undertake monitoring of herd 

specific harvest40.  This makes sense because they are herd specific organizations.  

                                                 

38 Mackenzie Valley Environmental Impact Review Board report of environmental assessment and reasons 
for decision on UR Energy Inc. Screech Lake uranium exploration project (EA 0607-003). May, 2007. 
39 Beverly and Qamanirjuaq caribou management plan 2005-2012 at pg. 3:The Board’s responsibilities 
include monitoring caribou habitat, identifying research needs, supporting research, compiling information 
about the caribou herds and making it accessible, and making recommendations about management and 
conservation of caribou and their habitats. 
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Having the caribou management boards involved at this level may also improve hunter 

harvest surveys because of their closer ties to communities.    

4.4 Roles and Responsibilities 

There are many stakeholders interested in collecting data on caribou in Nunavut 

and the Mackenzie Valley.  I have reviewed the efforts made by industry, government 

and co-management boards to understand caribou dynamics.  In addition, there are a 

number of other initiatives intent on looking at cumulative effects on caribou.  As 

presented by the BQCMB’s biologist Leslie Wakelyn at the workshop in Fort Smith, 

these include the multi-organizational NWT Environmental Stewardship Framework, the 

NWT Cumulative Impact Monitoring Program, the NWT Caribou Cumulative Effects 

Modelling Project and the Nunavut Planning Commissions (NPC) Cumulative Impacts 

Management Framework for Nunavut. Despite the good intentions of all these 

organizations, I noted that the meeting participants identified a need for better 

coordination to pool resources on a herd specific basis.  This reflects similar thoughts 

expressed at the meeting I held in Iqlauit:     

The notion is to get everybody working under the direction 
of the regional biologists on a concerted scientifically 
sound team based effort so that all the financial and human 
resources that go into the effort are organized in a way that 
actually results in something valuable. If you [take] 
everybody working independently on a bunch of projects 
and put all that effort in one pile and everybody works 
together for the larger project that does provide the 

                                                                                                                                                 

40 Section 6.2 of the Beverly and Qamanirjuaq caribou management plan acknowledges the need for 
reliable and accurate harvest information in order to manage the herds. Also pg.8 states: It is very important 
to know the level of harvest to ensure that the herds can withstand the harvest pressures of present and 
future generations. If too many caribou are harvested, the well-being of the herds and the people who rely 
on them may be threatened. The Management Plan for the Bathurst Caribou Herd S. 1.1.5 calls for the 
monitoring of annual harvest estimates and locations. 
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information we need to make these evaluations, that’s the 
change [needed]. (Taylor, pers. comm. 2007).     

Based on the requirements of the guidelines, which compel a cumulative 

ecosystemic approach to assessing and monitoring impacts on caribou, stakeholders must 

coordinate efforts to pool resources in order to collect information.  Because the 

guidelines request a significant amount of herd level information, there is an increased 

burden on territorial governments who, with the ultimate responsibility for wildlife, must 

take a lead role.  This lead role is in regard to data collection and not impact assessment, 

which is the responsibility of proponents41,42.  This is a role government is prepared and 

capable of taking on, but financial support is required (Gunn, pers. comm. 2008).  Others 

like the Environmental Monitoring Advisory Board (EMAB) for Diavik, also see 

government taking the lead role:  

EMAB has taken the position that cumulative effects 
monitoring of wildlife is the responsibility of [the territorial 
government] and INAC, and that they should take the lead 
in setting standards for monitoring as well as bringing 
together and analyzing existing data and developing study 
designs to fill gaps… (EMAB 2007 Pg. 35). 

A possible model for developing partnerships between industry and government is 

the WKSS, which was established in response to increased exploration in the early 1990s 

(Gunn, pers. comm. 2008).  The WKSS was a funding partnership between federal and 

territorial governments and mining industry43.  Also relevant in regard to roles supporting 

an ecosystem approach to impact assessment, is the decision of the Alberta-Pacific 

                                                 

41 NLCA 12.5.2. …It is the responsibility of the proponent to prepare an impact statement in accordance 
with the guidelines established by NIRB. 
42 MVRMA S. 134(1)(b). An environmental impact review of a proposal for a development includes…the 
submission of an impact statement by the applicant.  
43 See http://www.nwtwildlife.com/WKSS/aboutwkss.htm 
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Environmental Impact Assessment Review Board44.  In its recommendation not to 

approve a proposed pulp mill on the basis of requiring further scientific studies 

concerning the potentially affected river system, the board said the following: 

The studies should extend to the Northwest Territories and 
be conducted by the government having jurisdiction, 
depending on the part of the river system being dealt with. 
The studies should, however, be under the broad direction 
of an intergovernmental committee and appropriate 
transboundary agreements or interim memorandums of 
understanding among governments should be developed 
(pg. 90). 

Such an approach may serve the NWT and Nunavut in this situation as well.  

Ultimately in EIA, the burden of proof rests upon the proponent45. This means 

that it’s the proponent’s responsibility to demonstrate, through the evidence that it files, 

the impact potential of its proposed project.  Therefore, although herd level impacts are 

questioned by some and information is scarce, it is still up to proponents to prove their 

case on a project-specific basis.  In the absence of evidence, it may be more appropriate 

for a Board to accept that there is an impact rather than that there is none (Harrington 

1996).  

                                                 

44 The proposed Alberta-Pacific pulp mill: report of the EIA review Board. March 1990. 
 
45 NIRB 2006. Final Hearing report for the Doris North Gold Mine. Pg 48: The burden of persuading the 
Board that the Project should proceed in the Board’s judgement, rests upon [the proponent]…it is the 
responsibility of [the proponent], in whose interest the application has been filed, to prepare an impact 
statement in accordance with the NIRB issued guidelines and Minister’s direction such that the Board may 
conduct a full review of the matters relevant to its mandate. The standard of proof in this Hearing requires a 
careful balancing of all of the evidence presented in writing and at the Hearing. The Board will forward this 
project to the Minister for approval on if [the proponent], more than anyone else challenging the project, 
convinces the Board that it is consistent with the Board’s mandate to approve the project.  
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This is consistent with the precautionary principle which is now accepted in case 

law46,47, compelled by the Canadian Environmental Assessment Act48, and supported by 

the GN49 in accordance with the Nunavut Wildlife Act50. 

Moreover, regarding the precautionary principle, in the case of Pembina Institute 

for Appropriate Development v. Canada (Attorney General) 2008 FC 302, at para. 32 and 

33, Justice Tremblay-Lamer provided the following: 

An approach that has developed in conjunction with the 
precautionary principle is that of “adaptive management”. 
In Canadian Parks and Wilderness Society v. Canada 
(Minister of Canadian Heritage), 2003 FCA 197, [2003] 
F.C.J. No. 703, at para. 24, Evans J.A. stated that “[t]he 
concept of “adaptive management” responds to the 
difficulty, or impossibility, of predicting all the 
environmental consequences of a project on the basis of 
existing knowledge” and indicated that adaptive 
management counters the potentially paralyzing effects of 
the precautionary principle. Thus, in my opinion, adaptive 
management permits projects with uncertain, yet 
potentially adverse environmental impacts to proceed based 
on flexible management strategies capable of adjusting to 
new information regarding adverse environmental impacts 
where sufficient information regarding those impacts and 
potential mitigation measures already exists (emphasis 

                                                 

46 114957 Canada Ltee (Spraytech, Societe d’arrosage) v. Hudson (Town) [2001] S.C.C. No. 40. at para. 31 
and 32. 
47Pembina Institute for Appropriate Development. v Canada  2008 FC 302 at para 29, 30, and 31.  
48 R.S.C. 1985, c. F-14. 4. (1) The purposes of this Act are( a) to ensure that projects are considered in a 
careful and precautionary manner before federal authorities take action in connection with them, in order to 
ensure that such projects do not cause significant adverse environmental effects;(2) In the administration of 
this Act, the Government of Canada, the Minister, the Agency and all bodies subject to the provisions of 
this Act, including federal authorities and responsible authorities, shall exercise their powers in a manner 
that protects the environment and human health and applies the precautionary principle (emphasis added). 
49 Comment by Mitch Taylor, Wildlife Research Section of the GN, and co-facilitator of my caribou 
workshop in Iqaluit:  

(cont.) Industry says to us you can’t prove we’re having an impact, show us an impact, and what 
we say back is that the work that needs to be done to demonstrate an impact especially a 
cumulative impact has not been done yet. So it’s unresolved and we should be precautionary. 

50 Wildlife Act, S.Nu. 2003, c.26. S.1(2)(e): the precautionary principle should govern decision-making 
under this Act. 
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added). Accordingly, the scope of the duties incumbent 
upon a panel must be viewed through the prism of these 
guiding tenets: the precautionary principle and adaptive 
management. 

I find this to be a significant development in EIA and an important consideration 

for these guidelines in addressing the consequence of incomplete information in a 

proponents EIS.  The main source of criticism from reviewers of the first draft of the 

guidelines came as a result of the information gaps and technical challenges that, in the 

absence of a monitoring strategy led by government, constrain the ability of proponents 

to meet the requirements of my guidelines.  Conformity review is an important step in the 

EIS review process that determines whether or not the proponent has satisfied the 

provisions of the guidelines.  If the EIS does not conform to the guidelines (meaning the 

proponent did not address the information requested) the process can be delayed.  To 

minimize delays and to implement the intent of the guidelines a number of things must 

occur.  First, government must implement a coordinated and long-term monitoring 

strategy that collects the herd level information required by these guidelines.  Second, 

stakeholders including industry must buy into it.  Third, where information gaps exist, 

proponents must, at a minimum, demonstrate to decision-makers that there is sufficient 

information upon which to base a decision.  Fourth, where effects are uncertain, possible 

mitigation measures must be identified for the Board’s consideration.  Finally, where 

information gaps exist, they should be clearly identified, and a plan to address them, 

inclusive of a timetable, should be presented in the EIS.  

Such a plan could take the form of an environmental agreement between the 

proponents and stakeholders defining roles and responsibilities (Gunn, pers. comm. 

2008).  A formal agreement of this nature may also provide decision-makers with some 
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security in knowing that if they approve the project, the effects on caribou will be 

monitored effectively over the long-term so that adaptive management can be used if 

required.  Detailed agreements have been encouraged in the past51.        

Despite it being the proponent’s responsibility to prepare the EIS, the scope of the 

guidelines compels collaboration for data collection.  As such, I think it is appropriate to 

make a recommendation on potential roles and responsibilities for data collection, and 

identify where some funding could come from.  The recommendations are based on my 

research of legislation, mandates and areas of expertise amongst stakeholders: 

 Industry: Site specific information, funding for government monitoring, EIS 

preparation (energetics assessment, habitat assessment, contaminants assessment, 

harvest assessment), follow-up monitoring.   

 Territorial government: Monitor range condition and habitat use, herd size, vital 

rates, and coordinate monitoring programs across jurisdictions. 

 Herd specific caribou management boards/committees: Herd specific hunter 

harvest data collection and analysis. 

 Wildlife management boards: Herd specific harvest data collection and analysis. 

 Federal government52: Provide funding for the territorial monitoring program. 

Also, Environment Canada should participate in monitoring weather across the 

                                                 

51 The Alberta-Pacific Environmental Impact Assessment Review Board (1990). At pg.74:  
The Review Board recommends that proponents in environmental reviews should be expected to 

enter into detailed agreements with the public and with governments about how public concerns would be 
dealt with if the project were to proceed.   
52 The Government of Canada collects royalties on mineral leases and encourages mineral exploration and 
development in the north. INAC administers Crown land through the Territorial Lands Act which provides 
for the disposition, use and protection of territorial lands. The Territorial Lands Act and its regulations 
govern the administration and disposition of mineral rights, and access to these rights. See http://www.ainc-
inac.gc.ca/ai/scr/nu/abu/pubs/mng/mng-eng.pdf.  



81 

 

caribou ranges53.  This is an important role because as I noted in chapter three, 

severe weather and snowfall in particular, can exacerbate demands on winter 

energy reserves and cause decreased birth mass, postnatal growth and affect calf 

survival from birth to autumn. 

 Landuse planners: Undertake habitat mapping in coordination with territorial 

governments. 

 Nunavut Tunngavik Inc.54 (Nunavut): Provide funding for the territorial 

monitoring program. 

Specific funding mechanisms to support government monitoring are important 

(Gunn, pers. comm. 2008). It was clear from comments at the Iqaluit workshop, that 

financing was the single largest roadblock to implementing the GN’s draft caribou 

monitoring strategy.  However, the details of a funding mechanism are outside the scope 

of this thesis. 

4.5 Chapter Summary 

Existing EISs have assessed project-specific effects on caribou using an approach 

focused mainly on the type of habitat likely to be lost within a limited area surrounding 

the proposed development.  In order to meet the requirements of the guidelines for 

                                                                                                                                                 

 
53 Environment Canada’s mandate for weather services is broadly defined and is derived from the 
Department of the Environment Act.  
54 Nunavut Tunngavik Inc. (NTI) manages subsurface resources on Inuit owned lands in Nunavut by 
entering into exploration agreements or by signing mineral production leases with the project proponents. 
NTI is the organization that represents Inuit under the NLCA. NTI’s mission is to foster Inuit economic, 
social and cultural well-being through the implementation of the Nunavut Land Claims Agreement. NTI 
implements Inuit obligations in the NLCA, and ensures that other parties to the NLCA meet their 
obligations. Like the federal government, NTI collects royalties on subsurface mineral rights. See 
http://www.tunngavik.com/documents/2008-08-13-About-Nunavut-Tunngavik-Inc..pdf. 
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differentiating development impacts from change due to natural factors, cumulative 

effects on habitat at the herd level must be assessed.  This will involve a collaborative 

undertaking to assess habitat across the range of the potentially affected herd(s). 

Moreover, the assessment of habitat must include both the type of habitat and its 

condition. 

One EIS predicted the energetic effect of its development proposal on caribou and 

found it to be negligible.  However, it did not take other developments into consideration. 

Most EISs did not provide an analysis of the energetic consequences of diversion and 

disturbance associated with the proposed development.  In order to meet the requirements 

of the guidelines, proponents must assess the incremental energetic costs of the 

development on caribou.  That is, proponents must consider existing sources of energetic 

effects across the range, and predict the incremental energetic effect of adding their 

development to the landscape.  Quantitative models may be useful in this regard. 

Other factors assessed in existing EISs that have been included in my guidelines 

are contaminants and harvest.  However, again the guidelines call for the proponent to 

assess the incremental effect the development may have, based on existing levels of 

contaminants and harvest pressure on the herd(s). 

Finally, I identified and recommended roles for seven key stakeholders to support 

the collaborative effort required to collect the information base required for proponents to 

implement my guidelines.  I identified the roles based on legislated requirements and 

areas of expertise amongst stakeholders.   
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Chapter Five: Guideline Development 

 I have provided arguments supporting the generally accepted view that caribou 

are a highly VEC in the north.  Because of their importance, caribou populations 

command the highest level of attention in EIAs related to mineral developments in 

Nunavut and the NWT.  This should be reflected in the preparation of the EIS by 

proponents, in the subsequent review by interveners, and in the deliberation by decision-

makers.  In the previous chapters, I have argued that the ecosystemic approach to 

assessing and monitoring impacts on caribou is required.  Further, I identified the key 

factors that must be investigated in order to partition anthropogenic and natural impacts, 

and to judge the incremental effect of approving a proposed mineral development on the 

range of a caribou population.  I have also reviewed existing assessments and monitoring 

programs to identify assessment strategies that fit the ecosystemic approach.  In this 

chapter, I develop the EIS guidelines by bringing together the information requirements, 

assessment and monitoring strategies for the ecosystemic approach.  

5.1 Guideline Format 

The guidelines follow a logical order, from determining and reporting baseline 

(existing) conditions, to impact assessment, mitigation, statement of residual effects, and 

monitoring.  This is the common approach currently used by practitioners of 

environmental assessment (Virgl, pers. comm. 2008).  

I have replaced the introductory section of the draft guidelines in which the 

proponent would have been asked to demonstrate its understanding of the value of 

caribou.  I have done so in agreement with the comments from Adamczewski (pers. 
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comm. 2008) to the effect that, after the proponent writes some text on the value of 

caribou, we will not be any further ahead on the issues.  I have instead included an 

introductory section that informs the proponent why caribou are selected as an important 

VEC related to public values and scientific concern as recommended by Beanlands & 

Duinker (1983).    

5.2 Baseline Data 

This section of the guidelines requires the proponent to present an analysis of the 

baseline environment as it pertains to each caribou herd potentially affected by the 

development.  I refer to the baseline data section of the guidelines as “the proponent’s 

understanding of the caribou system” in order to underscore the approach required, which 

is a systems approach stemming from the term ecosystemic.  In doing so, it is not 

sufficient to provide a general overview of potential or likely conditions.  Rather, the 

understanding presented by the proponent must be based on reasonably up-to-date herd 

specific data obtained from its own baseline data collection program and government 

monitoring.  As stated in chapter three, in the event the requested information is not 

available for inclusion in the EIS, the proponent shall outline a detailed plan and 

timetable for obtaining the information.  However, as also stated in chapter three, it is 

ultimately the proponent’s responsibility during the review, to ensure that the Board has 

sufficient information upon which to judge the project’s incremental ecosystemic effects 

related to caribou.  Ultimately, this is required in order for a decision-maker to determine 

whether or not the project should be allowed to proceed.   
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5.2.1 State of The Potentially Affected Caribou Herd(s)  

The baseline data section requires that the proponent present both herd level and 

site-specific information.  Herd level information is important because it represents the 

ecosystemic scale at which the assessment approach is undertaken as established in 

chapter one.  The specific herd level information requirements stem from my simplified 

demographic equation derived for impact assessment as discussed in chapter three (Nfuture 

= Nnow + B – D).  The baseline information requirements to determine the state of 

potentially affect herds are as follows: 

1. Population size: Although the proponent is not expected to undertake a census of 

caribou populations on its own, the proponent shall consult with government 

biologists to obtain the most recent census data.  In the event the information is 

unavailable or outdated, the proponent is asked to work collaboratively with, or 

support the efforts of, government to undertake a study with the goal of providing 

the required census information as part of the EIS.  This is the first provision and 

it highlights the need for formal agreements and funding mechanisms to support 

government monitoring as noted in chapter four. 

2. Vital rates: Rates of caribou mortality, pregnancy and calf survival are a strong 

indicator of reasons for change in populations (Gunn, pers. comm. 2008). 

Studying mortality and recruitment rates requires sampling of sufficient 

individuals that are representative of the herd, and the use of collars, as noted in 

chapter four, is the most practical method of achieving this.  Again, although the 

proponent is not expected to undertake, on its own, a study involving the collaring 

of a representative population sample.  However, the proponent is encouraged to 



86 

 

work collaboratively with, or support the efforts of, government to obtain this 

information.  This provision of the guidelines is important in order to determine 

vital rates (B and D) and it provides an indication of population trend important in 

the establishment of baseline conditions.    

3. Historical data: Historical data is helpful in determining whether the population is 

subject to natural and cyclical fluctuations (high and lows) in abundance, and can 

provide an indication of where a herd may be in that cycle.  At the GNWT’s 

cumulative effects workshop in Yellowknife (February 2008), facilitator Mr. 

Beaulieu provided a traditional knowledge presentation.  He addressed the 

cyclical abundance of caribou, documenting a 30-year cycle with a low beginning 

in 1915.  This herd specific historical information compliments ecosystemic 

baseline data about a herd’s current status and likely trend.  As stated in chapter 

four, the consideration of trends is an important factor in establishing baseline 

conditions.  Mr. Beaulieu’s presentation demonstrated that historical data is 

helpful in this regard, and complimentary of data on vital rates, which also 

indicate population trend.  The proponent shall review relevant literature and data 

to provide an overview of historic population levels.  Where no data exists, the 

traditional knowledge investigation effort should be intensified to obtain this 

information.  

4. Habitat use, movement and migration: Baseline information on habitat use and 

movement of caribou across the range and in the vicinity of the proposed project, 

is key for predicting and assessing effects of development.  It allows stakeholders 

to judge the importance of existing habitat and landscape features, and provides 
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an understanding of natural movement patterns prior to development.  Data from 

collared caribou, combined with habitat maps are important assessment tools, as 

mentioned in chapter four, in order to establish baseline habitat use and 

movement patterns.  The proponent is encouraged to work collaboratively with, or 

support the efforts of, government to collar caribou and obtain the information. 

5. Life stage during project interaction: The proponent shall identify the phase of the 

annual cycle during which caribou will encounter the project (migration, calving, 

post-calving, fall or winter).  This provision will identify particular sensitivities of 

caribou as they encounter the project.  

5.2.2 Existing Pressure on the Herd(s) 

In addition to presenting baseline information establishing the state of potentially 

affected caribou herds, as required above, the proponent must also present an analysis of 

the key natural and anthropogenic limiting factors of influence that I identified in chapter 

three.  This is important in order to understand the reasons for the herd’s status (stable, 

increasing or decreasing).  In essence, it will increase stakeholder knowledge of existing 

pressures on caribou, and likely influences on births and deaths at the time a project is 

proposed.  It is from here that the Board will best be able to judge the incremental effect 

of the mineral development proposal on caribou.  Baseline information on key limiting 

factors includes: 

1. Habitat: The proponent is required to analyze the quantity and quality of habitat 

across the range of the affect herd(s).  Based on assessment practices noted in 

chapter four, particular attention should be placed on the zone of influence of 

existing landuse activities.  Moreover, the analysis of habitat quality must include 
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an assessment of forage productivity and overall range condition in order to 

understand the existing influence of forage limitation on caribou.  

2. Energy balance:  In chapter three, I highlighted forage, snow/ice cover, insect 

harassment, disturbance and diversion as the important factors that influence the 

energy balance of caribou.  I also noted how the energy balance is important for 

caribou survival and reproduction.  The proponent is therefore asked to present a 

baseline analysis of the effect these factors have on the herd(s) in question.  The 

analysis should be based on the collection of climate and weather data that 

represents conditions across the range, in combination with the habitat analysis 

(forage quantity and quality) as per above, and caribou movement data from 5.2.1. 

3. Hunter Harvest:  The proponent must present an analysis of herd specific hunting 

pressure.  This includes data on community hunter harvest numbers, commercial 

hunts and sport hunts, and should be based on up-to-date and reliable published 

sources or estimates derived from hunter harvest surveys.  We have seen in 

chapter three that the role of harvest in population dynamics is not constant or a 

simple matter of number of caribou killed.  Therefore, the proponent shall provide 

an analysis presenting its view on the effect current harvest levels have on the 

population, taking into consideration birth rates and range condition.  In the event 

the proposed development involves new or improved access to an area, the 

proponent shall also collect baseline information on harvest locations for 

comparison with monitoring data, should the project proceed.    

4. Predation: The proponent shall analyze the predator-prey relationships as they 

relate to the affected caribou herd(s).  The proponent shall discuss how the 
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existing abundance of predators influences caribou populations.  I noted in 

chapter three that additive sources of mortality, from hunting and predator kills, 

can be a limiting factor for caribou.  To examine the existing pressure of 

predation on the herd(s), the proponent is asked to present baseline data on 

predator abundance and kill rates.   

5. Contaminants: Although contamination has not been identified as an issue at the 

herd level, we have seen the public’s view of the role contamination may play in 

mortality events of caribou.  Therefore, to further my guidelines’ ability to 

distinguish natural impacts from development-related effects, the proponent is 

asked to establish baseline contaminants levels in caribou, and also of soil and 

vegetation of the project site.  The proponent shall consult with the territorial 

government and the federal Northern Contaminants Program55 administered by 

INAC to obtain herd specific contaminant levels.   

Thus far, for potentially affected caribou herds, the guidelines have called for an 

understanding of herd status, its trend and reasons (both natural and human based) for the 

existing condition.  The proponent, working collaboratively with stakeholders to obtain 

the required baseline data, must undertake the analysis to arrive at its understanding of 

the caribou system.  This is meant not in a general sense, but as it exists at the time of the 

                                                 

55 The Northern Contaminants Program was established in 1991 in response to concerns about human 
exposure to elevated levels of contaminants in wildlife species that are important to the traditional diets of 
northern Aboriginal peoples. Early studies found a wide variety of substances, many of which had no 
Arctic or Canadian sources, but which were, nevertheless, reaching unexpectedly high levels in the Arctic 
ecosystem. http://www.ainc-inac.gc.ca/nth/ct/ncp/index-eng.asp.  

 



90 

 

proposal based on herd specific data. It is from this point that stakeholders are able to 

assess the incremental effect of an additional undertaking (a mine) on the range.  

5.3 Assessment of Incremental Effects from Mineral Development 

This section of the guidelines requires the proponent to predict the project’s 

impact on caribou by analyzing the four factors identified in chapter three to be affected 

by development (habitat, energy balance, harvest and contaminants).  The standard of 

assessment requires that, for each guideline provision, the proponent justify the statement 

of effect with analysis including expert evaluation of data and modeling56 where 

applicable.  As noted in chapter four, this requirement is consistent with the recent terms 

of reference issued by MVEIRB for the Gaucho Kue Diamond Project.  Each provision in 

the assessment requires sufficient analysis to demonstrate the extent to which it could 

cause additional effects on the limiting factors.  Therefore, the assessment of effects must 

be based on the existing conditions established above in section 5.2.2.  This represents a 

cumulative and herd level approach to impact assessment, and exemplifies the standard 

of assessment called for by the guidelines.   

1. Habitat: The development footprint and sensory disturbance from mines can cause 

caribou to avoid areas up to 25 km from the project site.  This reduces the overall 

amount of available habitat and can reduce important habitat types and features 

used by caribou.  Based on the analysis of baseline habitat, taking into 

consideration the zones of influence of other developments and activities, the 

                                                 

 
56 Chapter six, section 6.2 contains a discussion on modeling.  
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proponent shall assess and state the incremental effect of the project on caribou 

habitat across the annual and applicable seasonal range.  

2. Energy balance: I noted in chapter three that energy balance is a health issue 

relating to caribou survival, whether cows become pregnant and whether they can 

successfully raise a calf.  This provides the link to population-level impacts.  The 

proponent shall assess the increased energetic costs resulting from disturbance 

and diversion from the mine, based on the existing conditions established above 

in section 5.2.2.  This means, the proponent shall consider the potential energetic 

costs of its project in addition to those posed by existing projects across the range 

as analyzed in the baseline information section.  In its analysis, the proponent 

shall also take into account the other baseline factors impacting energy balance 

that are noted in chapter three, and above in section 5.2.2.  These factors include 

forage quality, snow/ice conditions and insect harassment. 

3. Hunter harvest: I noted in chapter three that the development of mining projects in 

the north often involve the construction of roads and access routes.  This can 

facilitate hunter access to more remote locations, potentially resulting in increased 

hunting effort and/or a change in the location of hunting effort.  The proponent is 

asked to describe proposed access routes, and assess the effect that the project 

may have on hunter harvest rates and locations.  I noted in chapter three the 

difficulty of restricting access for private roads based on NIRB’s experience with 

the Meadowbank project.  Therefore, this provision should apply whether or not 

access roads are planned for private or public use.  Moreover, in the event of a 

development proposal without access roads, the proponent may forego this 
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assessment provision but is still required to present a baseline of herd specific 

harvest.  This is important because harvest is a cumulative factor to consider and 

required to partition effects on the herd.       

4. Contaminants: I noted in chapter three that increased contaminant uptake in 

caribou at mine sites can occur by consuming dust covered vegetation and 

potentially from drinking tailings water.  This causes widespread concern for 

caribou and subsequently for human health.  Based on dust dispersion modeling 

and tailings water quality modeling, the proponent must undertake an ecological 

risk assessment to predict the incremental effect on caribou that have spent time at 

the site.  Baseline contaminants levels in caribou must be used as the starting 

point for the assessment.  

5.4  Mitigation 

The Boards may impose mitigation measures on projects that are allowed to 

proceed57. Therefore, mitigation measures should be proposed by the proponent for the 

Board’s consideration where there is a potential effect from the project.  Moreover, where 

effects are uncertain and adaptive management is proposed, the proponent must state the 

measures available should the effects be more adverse than anticipated.  This requirement 

is consistent with Justice Tremblay-Lamer’s view of adaptive management emphasized in 

chapter three.   

                                                 

57 See NLCA 12.5.6 (c) and MVRMA s. 128(1). 
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5.5 Impact Significance 

Understanding that the Boards will make a final judgement on the significance of 

impacts58 on caribou in its report to the Minister, the proponent is asked to present its 

view on impact significance, by rating the project’s residual effect (following application 

of mitigation measures) on each of the key factors assessed.  The criteria for determining 

the significance of each effect must be explicitly stated59.  In order to determine the 

significance of the project’s overall effect on caribou populations, the proponent should 

combine the individual significance ratings for the factors assessed, into an overall 

significance determination for the consideration of the Board and reviewers.  Again, the 

criteria for determining overall significance must be explicitly stated.  

5.6 Monitoring 

The monitoring effort determines the accuracy of impact predictions, and the 

effectiveness of mitigation measures, so that adaptive management can be implemented if 

necessary.  Should the project proceed to development, a monitoring program is 

recommended in order to track the effects of the project.  This is consistent with all past 

mining projects approved by both NIRB and MVEIRB.  Imposing a monitoring program 

                                                 

58 NLCA 12.5.6.           
After reviewing the project proposal, NIRB shall issue a report to the Minister and the proponent 
containing: (a) its assessment of the project and its impacts; (b) its determination as to whether or 
not the project should proceed based on its assessment under (a); and (c) in the event the project 
were to proceed, the terms and conditions reflecting the primary objectives set out in 12.2.5. 

  MVRMA s. 134.(2)  
A review panel shall issue a report containing a summary of comments received from the public, 
an account of the panel’s analysis, the conclusions of the panel and its recommendation whether 
the proposal for the development be approved, with or without mitigative or remedial measures or 
follow-up program, or rejected.  

59 Ross et al. 2006. pg. 5. Clearly, this is common sense. How else can decision-makers, or any participants 
in the review, understand the EIS conclusions? In practice, however, the criteria are often poorly explained, 
contradictory or there is insufficient assessment to determine what is significant. 
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is also consistent with the NLCA60 and MVRMA61 and both Boards have the jurisdiction 

to impose monitoring requirements.  I also noted in chapter four that monitoring is 

considered a fundamental aspect of EIA in Canada. 

It then follows that as part of the EIS, the proponent be required to submit a 

Caribou Mitigation and Monitoring Plan for the Board’s consideration.  This plan can be 

incorporated as part of an overall Wildlife Mitigation and Monitoring Plan that, based on 

my review of EIAs, is now routinely submitted as part of the EIS to monitor impacts on 

terrestrial VECs.  In the plan, the proponent shall propose monitoring strategies for each 

effect found to be significantly adverse or uncertain.  

The monitoring strategy and study protocols should meet three criteria to 

compliment the ecosystemic approach: 

1. Makes optimal use of ecological principles and concepts in the design and 

conduct of monitoring studies; 

2. Use standardized methodology to allow for comparison with baseline data and 

data collected by other proponents for other projects. This is important to address 

the concern for incomparable data between project sites noted in chapter one; and 

3. Contribute to the overall understanding of population dynamics through the 

integration of project monitoring with the government strategies to monitor 

phenomena and variables (both natural and anthropogenic) at the herd level. This 

may involve supporting the government’s caribou monitoring program, and is 

important in order to follow how the herd responds to development. 

                                                 

60 See NLCA 12.5.2(g) and12.7.1.   
61 See MVRMA 134(2) and MVEIRB EIA Guidelines Section 3.16.  
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The monitoring strategies, including study protocols, must be detailed enough so 

that they can be readily implemented by a third party.  This is important because it is not 

uncommon for turnover to occur amongst the employees and consultants responsible for 

implementing the plan. 

Finally, the proponent should notify the Board of the details of any agreements 

reached with government or being contemplated to monitor affected caribou herds.   

5.7 Guideline Limitations 

In chapter four I noted the issues regarding the use of systematic aerial monitoring 

surveys used by industry at the project level.  However, guidelines should not be overly 

prescriptive as to hinder the application of scientific study methods that may be useful 

(Ross et al. 2006; Setterington interview 2008).  Instead, and to address specific concerns 

for aerial surveys, the proponents and their consultants must consider the effects of 

selected study methods and potential alternatives on caribou, and justify those selected in 

the EIS.  Potential gains in knowledge from field investigations must be balanced against 

the potential adverse consequences associated with conduct of the study (Dein et al. 

2005). When applicable, remote methods of data collection should be used to minimize 

disturbance (Dein et al. 2005).  If aerial surveys are required, factors such as frequency 

and timing of studies undertaken by the proponent and other landusers, can greatly 

influence research impacts on caribou and other non-target species.  For collaring 

programs, adequate sample size is essential to ensure scientifically valid results. 

However, collars should be restricted to the fewest animals necessary to achieve 

established goals.  
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5.8 Chapter Summary 

The guidelines are based on the previous chapters, which identified the key 

limiting factors that affect barren-ground caribou herds, and assessment methods that 

facilitate their analysis at the herd level.  Essentially, the guidelines ask three questions: 

1) What are the status and trend of the caribou herd in question? 2) What factors are 

driving status and trend? And 3) To what extent will the proposed development affect 

those factors? To address the first question, proponents must establish herd size, vital 

rates and habitat use.  To address the second question, proponents must analyze the key 

limiting factors including habitat, energy balance, hunter harvest, predation, and 

contaminants.  To address the third question, proponents must assess how their project 

may incrementally affect habitat, energy balance, harvest and contaminants.  Moreover, 

the criteria for determining the significance of effects must be explicitly stated.  Finally, 

the guidelines require the submission of proposed mitigation measures and a monitoring 

plan for the Board’s consideration.   
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Chapter Six: Conclusions and Recommendations 

This thesis has examined one of the toughest challenges facing impact assessment 

in northern Canada: how to tell whether development is affecting caribou populations. 

The answer, or at least a large part of it, can be found through the implementation of my 

EIS guidelines, which are based on a reasoned interpretation of the term “ecosystemic”, 

and an examination of its implications for VEC based EIA.  There are a number of 

publications discussing ecological impact assessment, which I have referenced, but there 

is nothing that specifically addresses its implications for the assessment of specific VECs 

such as caribou.  Through this thesis I have provided context to this crucial but otherwise 

poorly defined northern Canadian EIA catch word.  

6.1 Back to Basics 

Essentially, I have been led by the guidance of Beanlands and Duinker (1983), 

which while still having relevance, has largely been ignored (Duinker & Greig 2006). 

Based on their concept of the VEC, I undertook an ecological characterization and 

conceptual modeling exercise.  This approach provided a description of the important 

system components, processes and functional relationships affecting caribou.  In a 

qualitative way, I identified the system structure and developed a corresponding flow 

diagram to organize an understanding of key influences.  By focusing on the important 

caribou system components, I have reduced the complexity of the assessment to a 

manageable, but still representative, level.   

I have reviewed scientific journals and interviewed experts to identify the key 

limiting factors.  Key natural factors include habitat quantity and condition, energy 
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balance and predation.  Key human-generated factors include hunting and industrial 

development.  Yet, because development does not directly affect vital rates, its influence 

must be assessed based on how it affects the other limiting factors.  All limiting factors, 

whether affected by development or not, require analysis in my EIS guidelines in order to 

partition effects. 

To move forward and achieve what Duinker & Greig (2006) call the promise and 

practice of impact assessment, which for my research purposes is laid out in the 

legislation governing EIA in the NWT and Nunavut, I offer five recommendations based 

on my thesis. 

6.2 Implement the Guidelines  

For Nunavut, and EIA in accordance with Article 12 of the NLCA, this thesis 

provides a clear interpretation of the word ecosystemic and its implications for impact 

assessment and monitoring of caribou.  This term is equally applicable in the Mackenzie 

Valley as ecosystemic, or ecological impact assessment, is considered best practice and 

has been adopted by MVEIRB (MVEIRB 2004).  As a result of being consistent with 

legislation, Board mandates and best practice, NIRB and MVEIRB should implement the 

guidelines for mineral development projects.  This is consistent with Ross et al. (2006), 

which calls for more effective signals from EIA regulators to proponents. By 

implementing the guidelines, the Boards will demonstrate their expectation for EISs and 

reviews.  Moreover, it will signal the direction in which EIA must head to truly assess 

incremental effects on caribou.  I strongly believe the Boards have a responsibility to not 

only guide, but lead the progression of EIA practice, by setting the standard of 

assessment.  This is different from prescribing specific scientific study methods, which I 
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have not done in order to allow flexibility and future innovation concerning how the 

information is collected.  This approach also respects the limitations of EIS guidelines 

from the Boards’ perspective.  

While my guidelines are limited to the scientific aspects of caribou impact 

assessment, I realize that the Boards are required to solicit advice from parties during the 

development of EIS guidelines, which includes advice from Traditional Knowledge 

holders.  Therefore, while I recommend that my guidelines be implemented, I 

simultaneously recommend that the Boards identify and obtain the required Traditional 

Knowledge inputs. 

An important comment received in response to an early draft of my guidelines, 

was that they lack an overall framework to bring the various elements together, such as a 

quantitative model62 or combination of models.  Without a way of drawing together the 

various elements, it was suggested that a proponent’s EIS following these guidelines may 

simply be long list of available knowledge about caribou.  I disagree with the criticism 

for two reasons.  First, the objective of my thesis is to development EIS guidelines, which 

requires striking a balance between guidance and hindrance (Ross et al. 2006).  By 

developing and prescribing the use of a specific model, perhaps similar to the work of 

Weclaw (2000), I would have unduly infringed on the rights of proponents to develop 

and present their own case to the Board.  Ultimately, I see prescribing the use of a 

specific model to assess impacts, as infringing on the proponent’s rights pursuant to the 

principles of natural justice and fairness guiding the Boards.  What I have done, however, 
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is to require proponents to explicitly state how they arrived at their impact predictions, so 

that reviewers can understand and state their own case to the Board.  Second, I do not 

believe that the guidelines will result in long lists of available knowledge on caribou.  My 

guidelines call for herd specific information, and not general information about barren-

ground caribou.  Although I agree that a quantitative model would be helpful and is 

consistent with Beanlands and Duinker (1983)63, the existing enormous lack of herd 

specific data is a much greater issue.  So much so, that even if a proponent was able to 

meet the information provisions of the guidelines without the use of a quantitative model 

capable of bringing the various limiting factors together, EISs would still be significantly 

improved.  I agree with the belief that we do not have to overly complicate EIA (Ross et 

al. 2006).  Here, this means starting with a collaborative effort to collect basic 

information for Boards to judge the incremental effect of developments.  Even without a 

model, EIA will be much further ahead simply by having reliable information for 

potentially affected herds.  

With the existing major gaps in the information required to meet the guidelines, 

their implementation at this time will inevitably lead to situations where stakeholders are 

faced with incomplete information for the preparation of the EIS.  This is not necessarily 

a bad thing.  It will help identify research needs, and potentially forge agreements and 

                                                                                                                                                 

62 Beanlands and Duinker (1983) pg. 19. Quantitative modeling is used to refer to the construction and use 
of mathematical representations of ecological phenomenon and relationships. As such, it may involve 
statistical analyses, simulation modeling, and several other forms of mathematical manipulation of data.  
 
63 Beanlands and Duinker (1983) pg 19. We emphasize that conceptual modeling and quantitative modeling 
are not mutually exclusive; in fact, they are often fused into a modeling exercise that progresses from the 
former into the latter (e.g. Holling, 1978). However, conceptual modeling usually connotes an earlier, 
qualitative effort at systems understanding, whereas quantitative modeling connotes a later, more detailed 
numerical exercise.  
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relationships between proponents, government and other stakeholders to collect the 

information.  What is assured is that without the implementation of guidelines that reflect 

best practice at the ecosystemic scale, the Boards are indicating acceptance of existing 

practices, and there is less incentive for proponents to improve the quality of assessments.   

6.3 Focus the EIAs 

As I have previously noted in this thesis, based on the work of others (Ross et al. 

2006; Truet et al. 2005; Yarrangton & Hegmann 1994), there is a need to prioritize issues 

and focus the scope of EIAs.  Based on my research, I do not agree that an ecosystemic 

approach or ecological impact assessment is intended to address all, or even most, 

components of the environment.  Doing so results in resources being wasted that could 

have other wise been allocated to major issues, such as proper assessment of impacts on 

caribou.  An ecosystemic approach to impact assessment means a cumulative approach.  

It analyzes the sustainability of key VECs potentially affected by development based on 

an examination of key influences affecting the VEC in question.  The Boards, and NIRB 

in particular, need to develop a methodology to prioritize VECs for the assessment and to 

eliminate altogether those that are unlikely to affect a decision on the project under 

review.  The approach used by MVEIRB in developing the EIS guidelines for the Gaucho 

Kue Project provides a good example of this best practice as does the work of Kennedy 

and Ross (1992).     

6.4 Intergovernmental Committee  

There appear to be too many disjointed efforts to address cumulative effects on 

caribou.  During my research it became clear that the territorial governments have the 

ultimate responsibility for wildlife in both Nunavut and the NWT respectively.  Aware of 
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their responsibility, the territorial governments are in the process of developing 

monitoring programs for barren-ground caribou herds.  It is the governments’ preference 

and view that stakeholders with responsibilities for caribou and caribou habitat should 

work together on a concerted effort to collect data under their direction.  This is a 

reasonable approach for achieving the level of collaboration required for an undertaking 

of this scale.  I state this because the governments possess the mandate to lead the work 

and the expertise to guide it. 

If a concerted effort led by government is to succeed, the roles of other 

stakeholders and programs must be re-evaluated in order to avoid duplicating effort and 

wasting both financial and human resources.  This will involve rethinking the role and 

function of the cumulative effects assessment initiatives mentioned in this thesis.  It is 

likely that some organizations and programs may have to refocus their objectives and 

others could be disbanded altogether in order to redirect resources.   

Given the number of herds that occur primarily across the jurisdictional boundary 

between Nunavut and the NWT, I recommend that both territorial governments form an 

intergovernmental committee to coordinate the herd level monitoring.  This is consistent 

with the recommendation for Alberta-Pacific Pulp Mill proposal64, which had similar 

issues with baseline information gaps across administrative boundaries.  Establishing a 

committee of this nature will help streamline monitoring, and facilitate CEA by way of 

having comparable data.  The intergovernmental committee would also be responsible for 

                                                 

64 Section 9.4.1. The proposed Alberta-Pacific pulp mill: report of the EIA review Board. The Alberta-
Pacific environmental impact assessment review board. March, 1990.  
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developing standard study protocols for site-specific caribou studies undertaken by 

industry.  This is another measure to facilitate CEA by way of having comparable data. 

Finally, to ensure that the intergovernmental committee develops its monitoring 

programs to meet the needs of EIA, a trained impact assessment practitioner familiar with 

both jurisdictions should comprise part of the committee.  This is not a personal attempt 

to gain employment from this thesis, but rather a reflection of having encountered some 

misunderstanding amongst participants, of the roles, jurisdictions and information needs 

of the Boards.  This included unfamiliarity with the concepts, principle and practices of 

good EIA, which, in part, I shared.  The inclusion of an impact assessment practitioner on 

the committee will serve to provide on-going guidance to its members in the area EIA 

objectives and information requirements.  This role will also facilitate coordination 

between the Boards and the committee.           

6.5 Revise Herd Level Monitoring Strategies  

In this thesis I noted that the draft caribou monitoring program for Nunavut, lacks 

two important undertakings that would support the partitioning of effects, and 

subsequently, industry’s ability to meet these guidelines.  Those undertakings are 

monitoring habitat condition, and the collection of herd specific harvest information. 

These are important limiting factors that I have included as baseline information 

requirements.  

Because these are herd level requirements, it is not reasonable for industry to have 

to undertake these actions on its own.  I recommend that the GN revise its program to 

include these factors, and that the GNWT include these measures when developing its 

caribou monitoring program.  If an intergovernmental committee is formed and 



104 

 

collaboration is achieved, perhaps one plan may be suitable for both jurisdictions.  In 

making the revisions, governments should consider the recommendations I make in 

chapter four pertaining to the roles and responsibilities of other stakeholders in regard to 

these two deficiencies.  The stakeholders whom I referred to, and suggested roles for, 

should be consulted.  Where agreement is reached, it should be identified in the final 

monitoring program. 

6.6 Formal Agreements 

I have noted the benefits of formal agreements that detail the roles and 

responsibilities of stakeholders involved in caribou research.  This was first proposed to 

me by Dr. Gunn and I agree with the suggestion.  There are two levels of agreements that 

should apply to secure long-term monitoring commitments.  The first is between the 

intergovernmental committee and other stakeholders that are willing to participate in the 

monitoring program.  This agreement should detail the roles and responsibilities of the 

parties, the relationship between the two governments having jurisdiction, the 

relationship of the parties to each other, the composition of the committee, and any 

funding arrangements.  The second level of agreements should be between industry and 

the intergovernmental committee.  This would effectively outline the contribution of 

individual proponents to the herd level monitoring program, and secure a suitable site 

specific research program.     

6.7 Funding  

Ecological monitoring has to be resourced and financed, and can be relatively 

expensive (Spellerberg 2005).  Although the territorial governments possess the mandate 

and expertise to undertake the herd level baseline research, they do not have sufficient 
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funding to carry it out as noted in chapter four.  As a significant landuser, the mining 

industry bares a responsibility to participate in research undertaken with the objective of 

monitoring caribou populations, which they may be affecting.  Moreover, the majority of 

the baseline information required to support the ecosystemic approach, which is a 

required (not optional) level of analysis under the NLCA and MVEIRB’s EIA guidelines 

(2004), will come from government.  As a result, I find it reasonable to suggest that 

industry support the efforts of government through funding arrangements.  

The particulars of a funding mechanism are outside the scope of this thesis. 

However, as I previously noted, some past examples of industry-government funding 

partnerships have been established in the past, and likely provide experience to draw 

from.  There is concern for a real or perceived conflict if industry was to provide funding 

directly to government.  The belief is that once funding is provided, governments may be 

under pressure to resist criticism of project proposals from proponents who have been 

supportive.  This is an area that requires further investigation, and is important for the 

success of herd specific monitoring, and hence the success of the guidelines as well.     

6.8 In the End 

The epigraph to this thesis strongly suggests that a cumulative approach to project 

specific impact assessment is required, and that greater effort is necessary in order for 

EIA and particularly CEA to achieve its purpose.  During my research, I was 

unexpectedly asked why I thought the level of effort to undertake the required research 

and achieve good practice was lacking, and why it was important.  I don’t believe there is 

a single or short reason for why it’s lacking.  However, Creasy (1998 pg.153), in dealing 
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with CEA in another Canadian EIA jurisdiction cited, perhaps insightfully, the following 

passage in his thesis:  

It must be remembered that there is nothing more difficult 
to plan, more uncertain of success, nor more dangerous to 
manage, than the creation of a new order to things. For the 
initiator has the enmity of all who would profit by the 
preservation of the old institutions, and merely lukewarm 
defenders in those who would gain by the new ones.65 

I certainly hope this is not the case, but remain anxious that the passage may hold 

some relevance in the North.  Ultimately, it is in the hands of the parties to debunk this 

notion.  To do so, the Boards must demand better assessments, governments must provide 

the information resources, and industry must execute more holistic assessments of 

impacts on caribou in accordance with the guidelines.  

On the matter of addressing why the work was important, I emphasized that 

caribou are a keystone species upon which Canada’s numerous northern people rely for 

healthy food and culture.  I also reiterated that caribou are always a focal point of impact 

assessment in the north, and to truly understand and partition impacts, the work needs to 

be done.  

My response was interpreted into the idea of studying caribou because it is in the 

interest of the “public good”.  This was entirely rejected on the argument that the only 

people who believe in doing things for the public good are academics, and that there is 

little real world incentive provided by such a cause.  Despite being a student, I’m 

experienced enough to understand that undertakings for the sake of public good can be a 

tough sell.  Nevertheless, I believe the interest of the public good is a key driver for 
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impact assessment, particularly for the quasi-judicial EIA Boards in Nunavut and the 

Mackenzie Valley.  Again, NIRB’s objectives exemplify this: 

The primary objectives of NIRB shall be at all times to 
protect and promote the existing and future well-being of 
the residents and communities of the Nunavut Settlement 
Area, and to protect the ecosystemic integrity of the 
Nunavut Settlement Area. NIRB shall take into account the 
well-being of residents of Canada outside the Nunavut 
Settlement Area. (NLCA 12.2.5)  

I view the concept of well-being, which by definition66 refers to the moral and 

physical welfare of people, to be euphemistically tied to the notion of serving the public 

good.  Here, it guides the Boards67 in their decision-making and is reinforced in other 

legislation68 relevant to caribou management.  

We also know that caribou are central to the well-being of the residents of 

Nunavut and the NWT.  This is especially clear to anyone who has spent time up North. 

Thus the ability of the EIA process to achieve its objective in the context of well-being, is 

largely dependent on whether it can safeguard caribou from the incremental effects of 

development.  In this light, the Boards and their processes can be key towards achieving 

the level of ecosystemic monitoring required to better understand the factors impacting 

caribou.  Further, the legislated responsibility of government to manage wildlife and the 

                                                                                                                                                 

65 Machiavelli. The Prince. 1532. English translation in 1903 by Luigi Ricci. Revised translation in 1935 by 
E.R.P. Vincent. Oxford University Press. 1952.  
66 The Canadian Oxford Dictionary. 
67 The concept of public well-being has also been adopted by MVEIRB. MVEIRB EIA Guidelines 2004. s. 
1.1. The EIA process contributes to good decisions about the conservation, development and use of land 
and water resources for the optimum benefit of the residents of the settlement areas, the Mackenzie Valley 
and Canada. And s. 3.18. Ultimately, this process will help safeguard the well-being of the environment 
and people of the Mackenzie Valley. 
68 Wildlife Act, S.Nu. 2003, c.26. S.8The following guiding principles and concepts of Inuit 
Qaujimajatuqangit apply under this Act: (a)   Pijitsirniq/Ihumaliukti, which means that a person with the 
power to make decisions must exercise that power to serve the people to whom he or she is responsible. 
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ecosystemic nature of EIA in the north, clearly support, if not compel, the research 

required to meet my guidelines.   

There are of course secondary reasons for undertaking the required long-term 

monitoring.  Among them, as suggested by government at my workshop, is that 

monitoring can serve as a conflict resolution strategy to appease the critics of 

development.  In doing so it may even facilitate further development, by virtue of having 

the necessary tools in place to monitor impacts, so that managers can adapt accordingly.  

Another reason for undertaking the monitoring may lie in Canada’s Integrated Northern 

Strategy69 to support the country’s claim over arctic sovereignty.  Although these reasons 

provide additional incentive, they are not the objectives of EIA according to the NLCA or 

MVRMA.   

Finally, before commencing this research, I was instructed that in undertaking a 

masters thesis, a student should stand on the shoulders of giants (Ross, EVDS 783.44. 

2006).  I understood this to mean that I should be looking to the already established 

works of prominent EIA practitioners, and draw from them to achieve my objective of 

developing the guidelines.  And this is what I have done.  There is really nothing new 

presented here, but an assemblage of best practices and lessons learned in impact 

assessment applied to a particular VEC across two unique EIA jurisdictions of Canada.  

In this light and in departing from this research, I’d like to leave myself and all who have 

                                                                                                                                                 

 
69 Implementation of the Northern Strategy. http://www.ainc-inac.gc.ca/ai/arp/mrr-eng.asp#stra. 

INAC, in partnership with other federal departments and stakeholders, will lead the development and 
implementation of an integrated Northern Strategy that will focus on strengthening Canada's sovereignty, 
protecting our environmental heritage, promoting economic and social development, and improving governance 
so that Northerners have greater control over their destinies. 
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taken the time to read this work, with the view atop the shoulders that have guided me 

over the past three years:    

It is time for all EIA practitioners, organizations and 
professional bodies to ‘raise the bar’ with respect to EIA 
practice and to demand better quality assessments. It is not 
difficult; the application of common sense is what is 
needed.      
 Ross et al. 2006. pg. 9. 

Based on my thesis, I would only add that industry needs to be supported by being given 

the tools required to provide better quality assessments.  This compels all stakeholders to 

work collaboratively in fulfilling their responsibilities for caribou and caribou habitat. 

Ultimately, assessments are only as good as the information they are based on.  Let’s get 

to work. 
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APPENDIX A: GUIDELINES 

Environmental Impact Statement Guidelines in Support of an Ecosystemic 

Approach to Caribou Impact Assessment and Monitoring 

 
 

1. Overview 
 
The guidelines follow a logical order, from determining and reporting baseline 
conditions, to impact assessment, mitigation, the statement of residual effects, and 
monitoring. This is the standard approach currently used by practitioners of 
environmental impact assessment (EIA).  
 
2. Background 
 
It is widely accepted that caribou a highly Valued Ecosystem Component (VEC) in the 
North. They require the highest level of assessment by proponents, review by interveners, 
and deliberation by decision-makers.  
 
Economically, caribou are extremely valuable and the social and cultural importance of 
caribou to the residents of caribou range communities is immense. Caribou is considered 
a keystone species important in the function of northern ecosystems. For the purpose of 
assessing impacts, to be clear, the potentially affected caribou herd(s) is the VEC. Herd 
level analysis reflects the herd specific management approach used by Government, and 
the sustainability objectives of the Board and impact assessment in general.  It also 
represents to proper level of study required for an ecosystemic/ecological approach to 
impact assessment.    
 
3. Standard of Assessment 
 
The Proponent is directed to use a cumulative effects assessment approach in its analysis. 
This calls for an examination of key factors affecting caribou and predicting the project’s 
incremental effect on those factors. The key factors to consider in the assessment are 
detailed below. It is not sufficient to provide a general overview of potential or likely 
conditions. Rather, the understanding presented by the proponent must be based on 
reasonably up-to-date herd specific data obtained from its own baseline data collection 
program and government monitoring.  
 
Although the proponent is not expected to undertake herd level research on its own, the 
proponent shall consult with government biologists to obtain the data required for the 
assessment. In the event the information is unavailable or outdated, the proponent is 
encouraged to work collaboratively with, or support the efforts of, government to 
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undertake a study with the goal of providing the information as part of the EIS. In the 
event the requested information is not available for inclusion in the EIS, the proponent 
shall outline a detailed plan and timetable for obtaining the information. This may 
involve a detailed agreement with Government. However, it is ultimately the proponent’s 
responsibility during the review, to ensure that the Board has sufficient information upon 
which to judge the project’s incremental effect on the caribou herd(s). This will enable 
the Board to determine whether or not the project should be allowed to proceed, and if so, 
under what conditions.   
 
4. Baseline data: The Proponent’s understanding of the caribou system 
 
This section of the guidelines requires the proponent to present an analysis of the baseline 
environment as it pertains to each caribou herd potentially affected by the development.  
 

4.1 State of the potentially affect caribou herd(s) 
 
The baseline information requirements to determine the existing state and trend of the 
potentially affect herd(s) are as follows: 
 
4.1.1 Herd size 
 
The Proponent shall state the existing number of caribou comprising the herd. Herd size 
should be based on reasonably up to date census data. 
 
4.1.2 Vital rates 
 
Rates of caribou mortality, pregnancy and calf survival are a strong indicator of reasons 
for change in populations Studying mortality and recruitment rates requires sampling of 
sufficient individuals that are representative of the herd, and the use of collars is the most 
practical method of achieving this. This provision of the guidelines is important in order 
to determine vital rates (births and deaths) and it provides an indication of population 
trend important in the establishment of baseline conditions.    
 
4.1.3 Historical data 
 
Historical data is helpful in determining whether the population is subject to natural and 
cyclical fluctuations (high and lows) in abundance, and can provide an indication of 
where a herd may be in that cycle.  The consideration of trends is an important factor in 
establishing baseline conditions and historical data is helpful in this regard. It 
compliments data on vital rates, which also indicate population trend.    The proponent 
shall review relevant literature and data to provide an overview of historic population 
levels. Where no data exists, the traditional knowledge investigation effort should be 
intensified.  
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4.1.4 Habitat use, movement and migration 
 
Baseline information on habitat use and movement of caribou across the range and in the 
vicinity of the proposed project, is key for predicting and assessing effects of 
development. It allows stakeholders to judge the importance of existing habitat and 
landscape features, and provides an understanding of natural movement patterns prior to 
development.  Data from collared caribou, combined with habitat maps are often useful 
tools to establish baseline habitat use and movement patterns.   
 
 
4.1.5 Life stage during project interaction  
The proponent shall identify the phase of the annual cycle during which caribou will 
encounter the project (migration, calving, post-calving, fall or winter). This provision will 
help identify particular sensitivities of caribou as they encounter the project.  
 

4.2 Existing pressure on the herd(s) 
 
Here, the proponent must present an analysis of the key natural and anthropogenic 
limiting factors of influence. This is important in order to understand the reasons for the 
herd’s status (stable, increasing or decreasing). In essence, it will increase stakeholder 
knowledge of existing pressures on caribou, and likely influences on births and deaths at 
the time a project is proposed. It is from here that the Board will best be able to judge the 
incremental effect of the project on caribou.   
 
4.2.1 Habitat 
 
The proponent is required to analyze the quantity and quality of habitat across the range 
of the affect herd(s). For quantity of habitat, particular attention should be placed on the 
zone of influence of existing landuse activities. Moreover, the analysis of habitat quality 
must include an assessment of forage productivity and overall range condition in order to 
understand the existing influence of forage limitation on caribou. 
 
4.2.2 Energy balance 
 
Forage, snow/ice cover, insect harassment, disturbance and diversion are the important 
factors that influence the energy balance of caribou. Energy balance is critically 
important for caribou survival and reproduction.  The proponent is therefore asked to 
present a baseline analysis of the effect these factors have on the energy balance of the 
herd(s) in question. The analysis should be based on the collection of climate and weather 
data that represents conditions across the range, in combination with the habitat analysis 
(forage quantity and quality) as per above (4.2.1), and caribou movement data from 
section 4.1.4. 
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4.2.3 Hunter harvest 
 
The proponent is asked to present an analysis of herd specific hunting pressure. This 
includes data on community hunter harvest numbers, commercial hunts and sport hunts, 
and should be based on up-to-date and reliable published sources or estimates derived 
from hunter harvest surveys. The proponent shall provide an analysis presenting its view 
on the effect current harvest levels have on the population, taking into consideration birth 
rates and range condition. In the event the proposed development involves new or 
improved access to an area, the proponent shall also collect baseline information on 
harvest locations for comparison with monitoring data, should the project proceed.    
 
 
4.2.4 Predation 
 
The proponent shall analyze the predator-prey relationships (wolves and grizzly bears) as 
they relate to the affected caribou herd(s). The proponent shall discuss how the existing 
abundance of predators influences caribou populations. Additive sources of mortality 
from hunting and predator kills, can be a limiting factor for caribou. To examine the 
existing pressure of predation on the herd(s), the proponent is asked to present baseline 
data on predator abundance and kill rates.   
 
4.2.5 Contaminants 
 
The proponent is asked to analyze baseline contaminants levels in caribou, and also of 
soil and vegetation of the project site. The proponent shall consult with the territorial 
Government and the federal Northern Contaminants Program administered by Indian and 
Northern Affairs Canada to obtain data on herd specific contaminant levels.   
 
 
5. Assessment of Incremental Effects from Development 
 
This section of the guidelines requires the proponent to predict the project’s effect on 
caribou by analyzing the four key factors in this section that are affected by development. 
The standard of assessment requires that, for each guideline provision, the proponent 
justify the statement of effect with analysis including expert evaluation of data and 
quantitative modeling where applicable. Each provision in the assessment requires 
sufficient analysis to demonstrate the extent to which it could cause additional effects on 
the limiting factors. Therefore, the assessment of effects must be based on the existing 
conditions established above in section 4.2. 
 

5.1 Habitat 
 
The development footprint and sensory disturbance from mines can cause caribou to 
avoid areas up to 25 km from the project site. This reduces the overall amount of 
available habitat and can reduce important habitat types and features used by caribou. 
Based on the analysis of baseline habitat, taking into consideration the zones of influence 
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of other developments and activities, the proponent shall assess and state the incremental 
effect of the project on caribou habitat across the annual and applicable seasonal range. 
  
 
 

5.2 Energy balance 
 
Energy balance is a health issue relating to caribou survival, whether cows become 
pregnant and whether they can successfully raise a calf. This provides the link to 
population-level impacts. The proponent shall assess the increased energetic costs 
resulting from disturbance and diversion from the mine, based on the existing conditions 
established above in section 4.2.2. This means, the proponent shall consider the potential 
energetic costs of its project in addition to those posed by existing projects across the 
range as analyzed in the baseline information section. In its analysis, the proponent shall 
also take into account the other baseline factors impacting energy balance including 
forage quality, snow/ice conditions and insect harassment. 
 

5.3 Hunter harvest 
 
Mine roads and access routes facilitate hunter access potentially resulting in increased 
hunting effort and/or a change in the location of hunting effort. The proponent is asked to 
describe proposed access routes, and assess the effect that the project may have on hunter 
harvest rates and locations. Based on the difficulty with managing access, this provision 
should apply whether or not access roads are planned for private or public use. In the 
event of a development proposal without access roads, the proponent may forego this 
assessment provision but is still required to present a baseline of herd specific harvest. 
This is important because harvest is a cumulative factor to consider and required to 
partition effects on the herd.       
 

5.4 Contaminants  
 
Increased contaminant uptake in caribou at mine sites can occur by consuming dust 
covered vegetation and potentially from drinking tailings water. This causes widespread 
concern for caribou and subsequently for human health. Based on dust dispersion 
modeling and tailings water quality modeling, the proponent must undertake an 
ecological risk assessment to predict the incremental effect on caribou that have spent 
time at the site.  Baseline contaminants levels in caribou must be used as the starting 
point for the assessment.  
 
6. Mitigation 
 
The Boards may impose mitigation measures on projects that are allowed to proceed. 
Therefore, where there is a potential effect from the project, mitigation measures should 
be proposed by the Proponent for the Board’s consideration. Moreover, where effects are 
uncertain and adaptive management is proposed, the proponent must state the measures 
available should the effects be more adverse than anticipated.   
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7. Impact significance 
 
Understanding that the Boards will make a final judgement on the significance of impacts 
on caribou in its report to the Minister, the proponent is asked to present its view on 
impact significance, by rating the project’s residual effect (following application of 
mitigation measures) on each of the key factors assessed. The criteria for determining the 
significance of each effect must be explicitly stated. In order to determine the 
significance of the project’s overall effect on caribou populations, the proponent should 
combine the individual significance ratings for the factors assessed, into an overall 
significance determination for the consideration of the Board and reviewers. Again, the 
criteria for determining overall significance must be explicitly stated.  
 
 
8. Monitoring 
 
The proponent is required to submit a Caribou Mitigation and Monitoring Plan for the 
Board’s consideration. This plan can be incorporated as part of an overall Wildlife 
Mitigation and Monitoring Plan to monitor impacts on other terrestrial VECs.  
 
In the plan, the proponent shall propose monitoring strategies for each effect found to be 
significantly adverse or uncertain. The monitoring strategy and study protocols should 
meet three criteria to compliment the ecosystemic approach: 
 

4. Makes optimal use of ecological principles and concepts in the design and 
conduct of monitoring studies; 

 
5. Use standardized methodology to allow for comparison with baseline data and 

data collected by other proponents for other projects; and 
 
6. Contribute to the overall understanding of population dynamics through the 

integration of project monitoring with the government strategies to monitor 
phenomena and variables (both natural and anthropogenic) at the herd level. This 
may involve supporting the government’s caribou monitoring program, and is 
important in order to follow how the herd(s) responds to development.   

 
The monitoring strategies, including study protocols, must be detailed enough so that 
they can be readily implemented by a third party.  This is important because it is not 
uncommon for turnover to occur amongst the employees and consultants responsible for 
implementing the plan. 

 
Finally, the proponent should notify the Board of the details of any agreements reached 
or being contemplated between the Proponent and stakeholders to monitor the potentially 
affected caribou herd(s).   
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9. Other considerations 
 
The proponents and their consultants must consider the effects of selected study methods 
and potential alternatives on caribou, and justify those selected in the EIS. Potential gains 
in knowledge from field investigations must be balanced against the potential adverse 
consequences associated with conduct of the study. When applicable, remote methods of 
data collection should be used to minimize disturbance. If aerial surveys are required, 
factors such as frequency and timing of studies undertaken by the proponent and other 
landusers, can greatly influence research impacts on caribou and other non-target species. 
For collaring programs, adequate sample size is essential to ensure scientifically valid 
results. However, collars should be restricted to the fewest animals necessary to achieve 
the desired goals.  
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APPENDIX B: INTERVIEW QUESTIONS 

 
Interview Questions for Caribou Biologists 

 
1. What is the current level of knowledge of caribou populations in the NWT and Nunavut? 
  
2. What are the differences and commonalities regarding their approaches to understanding 

population dynamics? 
 

3. What role does the impact assessment process play in the managing caribou? 
 

4. How do mineral development projects effect caribou? What aspects of caribou ecology 
should industry study prior to developing a mine? 

 
5. What is an appropriate study area for assessing project specific effects on caribou? 

 
6. From an industry perspective, how much baseline (pre-development) data is usually 

required in order to gain an understanding of natural variation?  
 

7. What is industry’s role in collecting population level information? 
 

8. What methodology should be used to assess existing habitat quality and quantity? 
 

9. How can industry obtain data on caribou predation rates? 
 

10. How can industry obtain data on snow and forage availability? 
 

11. How can industry obtain data on yearly effects of insect harassment? 
 

12. How can industry obtain data on health and contaminant levels? 
 

13. How can industry predict effects on energy balance, which may result from disturbance 
and diversion? 

 
14. How can industry assess effects on caribou from changes in habitat quantity and quality? 

 
15. What can industry do to integrate their studies with those of government? 

 
16. What can industry do to integrate their studies with those of other proponents? 

 
17. Is there a need to development of a technical standards committee for Nunavut and the 

NWT. 
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Questions on Cumulative Effects Assessment to Jeff Green 
 

1. Can you tell me about your project related experience with CEA in the NWT and 
Nunavut? 

 
2. What are the shortcomings and obstacles in current CEA practice? 

 
3. What do you consider to be best practices in CEA? 

 
4. Can consistent guidelines for information requirements, implemented throughout 

the region, for project-specific assessments help improve CEA? 
 

5. What recommendations would you make regarding CEA in the north? 
 

6. What is an appropriate study area for caribou CEA? 
 

7. What are the potential difficulties with a cumulative effects approach to project 
specific caribou impact assessment, which considers both existing natural and 
anthropogenic factors in the baseline data collection as opposed to considering the 
effects of other developments separately. 

  
8. How well is project specific monitoring data shared between companies and 

consultants? 
 

9. How well is government monitoring data shared with industry? 
 

10. What role does industry have in participating in regional data collection 
programs?  

 
11. What is government’s role in CEA? And what is industry’s role? 

 
12. How can project-specific monitoring data be integrated with regional or herd level 

monitoring data? 
 

13. What should be done with all the project specific monitoring data collected by 
industry? 

 
14. Is there a need to establish an independent caribou technical committee for the 

NWT and Nunavut.  
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Questions to MVEIRB Legal Counsel 
 

1. Can you describe the documents and structure of the legislation establishing MVEIRB 
and its processes? 

 
2. From a legal perspective what are MVEIRB’s general responsibilities/mandate regarding 

impact assessment in the NWT? 
 

3. What section of the MVRMA outlines the above? 
 

4. From a legal perspective what is MVEIRB’s responsibility for sustaining natural 
resources for future generations?  

 
5. What is the relationship between MVEIRB and NIRB? Is there a legal requirement to 

work together in some capacity given overlapping natural resources? 
 

6. Given your knowledge of NIRB and MVEIRB, are there any differences regarding roles 
and responsibilities and decision making powers between the two Boards? 

 
7. What is MVEIRB’s legal requirement(s) regarding assessing cumulative impacts? What 

Section of the MVRMA addresses cumulative effects? 
 

8. How well are Cumulative Effects Assessment requirements being met? What could be 
done better to meet MVEIRB’s objectives? 

 
9. If all mining proponents were guided from a point early on in the development phase to 

collect similar information on caribou in a comparable way what (would) it benefit 
cumulative effects assessment under the Act? 

 
10. What authority does the MVEIRB have when issuing Terms of Reference to proponents 

for the development of impact statements? What is the process? What are the limitations? 
How prescriptive can the ToR be? Section 134.1”components of review” is this for 
proponents? 

 
11. Is MVEIRB compelled by legislation to consider ecological (scientific) information when 

making an EA decision? Section 115.1 “considerations” 
 

12. Could an MVEIRB decision be challenged in court if it was made without an ecological 
understanding of the existing environment?  

 
13. Could an MVEIRB decision be challenged in court if the Board approved a project with 

the knowledge that impact predictions could not be verified or distinguished from natural 
variation? 

 
14. What are MVEIRB’s limitations regarding the development of general guides for 

proponents? 
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Questions to NIRB and MVEIRB 
 

1. Confirm list of relevant guidance documents. (Provide a brief overview of 
process) 

 
2. What level of detail concerning caribou is expected at the different levels of EA? 

What is expected at the review level? 
 
3. What factors does MVEIRB/NIRB expect proponent’s to consider when assessing 

impacts on caribou? 
 

4. What are the shortcomings and difficulties with caribou impact assessment and 
how can they be overcome? 

 
5. Does MVEIRB/NIRB have a preferred approach to impact assessment that is able 

to differentiate natural variation from project related effects? How important is 
this and why? 

 
6. What is MVEIRB’s/NIRB’s process for developing and issuing ToR to 

proponent’s for the development of an EIS? 
 

7. Given the large home ranges of barrenground caribou, which in some cases 
overlap with the NWT, does MVEIRB/NIRB feel that the information 
requirements for caribou impact assessment and monitoring could be coordinated 
between the two jurisdictions?  

 
8. My research suggests that there’s a gap between EA decision-makers and 

proponent’s (or their consultants) when it comes to understanding the level of 
detail required in the impact assessments. Would the idea of developing a general 
guide be helpful to give proponent’s sufficient notice on what is going to be 
expected during a review? 

 
9. My review of previous guidelines has shown that proponent’s are told what to 

study but there is little information on how it should be studied. Given the 
complex nature of the issues with assessing impacts on caribou, does 
MVEIRB/NIRB feel there is a need to provide more guidance to proponent’s in 
the terms of reference? 

 
10. What are your thoughts on an independent caribou technical committee to work 

with proponents on the design of their baseline data collection programs and 
monitoring programs? The committee would provide input to industry to ensure 
study designs are statistically valid, integrated with other industry programs and 
regional monitoring undertaken by government. Committee representatives would 
also act as interveners in the EA processes and provide independent input to 
MVEIRB/NIRB during reviews. 
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APPENDIX C: ETHICS APPROVAL 
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