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Executive Summary

The Beverly and Qamanirjuaq Caribou Management Board (BQCMB) was established in 1982 and
operates through collaboration among traditional caribou-using communities and governments
responsible for conservation of the Beverly and Qamanirjuaq barren-ground caribou herds and their
habitat. Governments and communities look to the BQCMB for advice, and communities also look to
the BQCMB for support of their traditional caribou-using way of life. About 20 communities in
Nunavut, the Northwest Territories (NWT), Saskatchewan and Manitoba share the two herds.

AREVA’s proposed Kiggavik Project is a large and precedent-setting uranium mining complex near
Baker Lake, Nunavut. Caribou from the Ahiak, Beverly, Lorillard, Qamanirjuaq and Wager Bay herds
seasonally use the Kiggavik project area.

The BQCMB is concerned about:

a) Kiggavik’s large size and complexity (five pits at two sites with a mill, connected by a 20 km road
and accessed by roads from Baker Lake, and a large airstrip to be used for flying the mined
uranium as yellowcake to Saskatchewan);

b) new access into a previously roadless area (provided by a 99 km winter road and possibly a 114
km all-season road);

¢) an unknown mine construction start date (that AREVA states will be determined by market
conditions);

d) the likelihood that the Kiggavik Project could open up the area to other exploration and
development (partly due to the mill and access road(s)); and

e) the first uranium project in Nunavut and in a tundra environment.

The BQCMB reviewed AREVA's Final Environmental Impact Statement (FEIS) on the proposed Kiggavik
Project and identified concerns and recommendations for possible terms and conditions for the
Nunavut Impact Review Board (NIRB) to include in a Project Certificate. The BQCMB’s input is from a
co-management perspective and is based on both technical review and contributions from caribou-
using communities from across the Beverly and Qamanirjuaq caribou ranges.

1) The BQCMB remains concerned about the residual cumulative effects on caribou. AREVA projected
a decline over 26 years for all cumulative effects on the Qamanirjuaq herd but the BQCMB is
uncertain that is sufficiently conservative given that the herd is likely already declining. The residual
cumulative effects will likely reduce sustainability of one or more caribou herds given that:
- the trend of the Qamanirjuaq, Ahiak, Beverly, Lorillard and Wager Bay herds is declining or
uncertain;
- caribou mortality, especially from increased harvesting, will increase;
- future exploration and development made more feasible by the Project will increase cumulative
effects on caribou; and
- itis likely that agencies will not have the capacity for regional monitoring with the precision
required to measure effects and identify appropriate mitigation.
As a result of the uncertainty in the assessment, including planning for mitigation and monitoring, the
BQCMB concludes that the cumulative effects on caribou are significant and there will be
transboundary effects on Qamanirjuaq caribou harvesters outside Nunavut. There is strong concern
about potential reduction in harvesting opportunities in NWT and Saskatchewan communities, which



have already experienced reductions as a result of major changes in other caribou herds, and also for
Manitoba communities, for which Qamanirjuaq caribou are the only accessible barren-ground caribou
herd.

2) The FEIS does not clearly answer key questions for the traditional caribou-using people across the
herd’s ranges within and outside Nunavut on the availability and safety of caribou as food and for
maintaining their traditional cultures. Insufficient weight was given to the perspective of traditional
caribou-using peoples when making conclusions about significance of effects on caribou and to
acknowledged effects on traditional cultures (likely reduction and possible loss of traditional values
and knowledge). Gaps remain about working with Nunavut and Athabasca Denesuline communities
during hazard management and emergency response planning for transportation of yellowcake and
incorporating perception of radio-activity risk into assessment of effects on food security.

3) The BQCMB is concerned that monitoring and mitigation for cumulative effects will be complex,
demanding and require coordination between several agencies. Requirements may exceed the
capacity of these agencies to monitor and mitigate with sufficient precision to detect Kiggavik effects.
Collaborative planning for monitoring and mitigation of cumulative effects from induced development
is required, and therefore we have recommended that a regional terrestrial cumulative effects
framework be established through the Nunavut General Monitoring Program that is based on
collaboration with AREVA and others.

4) The BQCMB is concerned about the lack of transfer of experience in monitoring and mitigation with
the uranium mines in Saskatchewan — in particular for dust control and use of local knowledge.

5) The BQCMB notes the high degree of uncertainty in assessment of incremental effects for caribou
mortality, habitat loss and caribou movements. AREVA acknowledged the uncertainty associated with
their reliance on information from collared caribou and the high annual variation in both the rate at
which caribou interact with the project area and the time they spend in the area. The natural
variability in caribou mortality and movements will make it more difficult for monitoring to detect
effects.

6) The high degree of uncertainty will require a strongly precautionary approach which depends on
adaptive management to ensure that mitigation is adjusted over time to protect caribou and their
habitat. AREVA’s proposed mitigation is incomplete and does not include, for example, offsets (used
elsewhere such as for mines and caribou in British Columbia). Monitoring and mitigation need to be
linked more closely as adaptive management. The Monitoring and Mitigation Plan should be revised
and reviewed prior to project approval.

7) AREVA was open to discussing BQCMB technical comments on their Draft EIS and has made efforts
to address issues identified by the BQCMB at the Pre-Hearing Conference. It is essential that this
cooperation continues during project monitoring and mitigation if the Project proceeds. The BQCMB
recommends that an independent advisory committee or technical working group be established to
work with AREVA on monitoring and mitigation during all phases of the Project in cooperation with
wildlife agencies and traditional caribou-using people (Nunavut Department of Environment, Nunavut
Tunngavik Wildlife Secretariat, Nunavut Wildlife Management Board, Kivalliqg Wildlife Board, Kivallig
Hunters and Trappers Organizations, Athabasca Denesuline, Manitoba Denesuline, Lutsel K’'e Dene
First Nation, and the BQCMB).



8) The BQCMB recommends that the all-season road not be approved. This would help reduce
potential for unsustainable caribou harvest, dust levels and induced development.

9) The BQCMB questions the assumption that a winter access road will not increase caribou harvest
and cautions that methods to manage access for the Project’s roads have not yet been developed.

10) If the Project is approved by the NIRB but there is a significant change in project design or a delay
in project start-up (i.e., more than 2 years), the BQCMB’s position is that a new assessment should be
required to incorporate updated information about key elements such as:

a) the current status and vulnerability of the caribou herds;

b) the herds’ recent range use patterns (e.g., from collar data, IQ and project monitoring);
c) harvest rates and changes resulting from existing roads in the region; and

d) ongoing and planned exploration and development projects.
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1.0 Introduction

This submission to the Nunavut Impact Review Board (NIRB) provides comments and
recommendations from the Beverly and Qamanirjuaq Caribou Management Board (BQCMB) on
AREVA'’s Final Environmental Impact Statement (FEIS) for the proposed Kiggavik uranium mine and
mill project based on input from: BQCMB community and government representatives; community
and regional Aboriginal organizations which are BQCMB partners; Dr. Anne Gunn, BQCMB technical
advisor; and BQCMB Executive Director Ross Thompson and Contract Biologist Leslie Wakelyn.

1.1 BQCMB as Intervenor

BQCMB Mandate and Direction

The Beverly and Qamanirjuaq Caribou Management Board (BQCMB) is a co-management board
established in 1982 that operates through collaboration between traditional caribou-using
communities and governments. Involvement in the NIRB’s review of the Kiggavik Project proposal
addresses a key part of the BQCMB’s mandate to advise governments and communities on ways to
safeguard the caribou herds. Board members from across the caribou ranges are concerned about the
effects of human land use activities on barren-ground caribou and the long-term impacts these
activities will have on the sustainability of caribou herds and harvest, as well as the traditional
lifestyles and food security of northern communities. Anxiety has increased in recent years as a result
of the declines in many caribou herds across Canada, the uncertain but likely declining population
status of the Qamanirjuaqg herd and other herds that have historically occupied and/or currently use
habitat in the project area (Ahiak, Beverly, Lorillard and Wager Bay herds), and recent and likely
future increases in mineral exploration and development activities across the ranges of these herds.

BQCMB Participation in Review of Proposed Kiggavik Project

The BQCMB has been a fully engaged participant in all stages of the NIRB’s screening and review
processes for the Kiggavik Project proposal, including review and submission of technical comments
on AREVA’s Draft Environmental Impact Statement and participation in the Pre-hearing Conference.
The Board’s participation is intended primarily to help the NIRB to assess the potential impacts of this
proposed project on caribou, caribou habitat and caribou-using people and to identify and evaluate
measures available to minimize negative project effects and cumulative effects.

BQCMB input is provided to the NIRB from the Board’s co-management perspective and is based on
both technical scientific review and contributions from caribou-using communities from across the
Beverly and Qamanirjuaq ranges in Nunavut, Northwest Territories, Saskatchewan and Manitoba.
Input from caribou harvesters and communities about the Project proposal has been obtained
through: discussions at bi-annual BQCMB board meetings since 2010 (BQCMB membership includes
eight community representatives, two from each of the four jurisdictions); informal and written
reports from staff of Athabasca Denesuline Né Né Land Corporation and the Prince Albert Grand
Council on input received during meetings in Athabasca Denesuline communities; BQCMB-led
workshops with the Baker Lake and Arviat Hunters and Trappers Organizations; and other discussions
with community members and people working with community and regional organizations. It is
expected that an upcoming workshop with the Lutsel K’e Wildlife, Lands and Environment Committee
will provide additional information to inform BQCMB input prior to the Final Hearing.
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1.2 Context for BQCMB Review
The Value of Caribou

The comments and recommendations provided in this submission reflect the value of caribou to Inuit,
Dene, Cree and Métis people from about 20 communities across the historic Beverly and Qamanirjuaq
caribou ranges. The true value of caribou for Aboriginal peoples is reflected in the strong traditional,
cultural and spiritual relationship that exists between the people and these animals. This relationship
is an essential part of the traditional harvester’s identity which has been passed down through many
generations. Although harvesting caribou is not simply a means to provide food and income, the
economic value of the harvest from the Beverly and Qamanirjuaq herds has been estimated to be
about $20 million annually based on harvest estimates for 2005-2006.

Key Project Characteristics

The BQCMB’s main concerns about the proposed Kiggavik Project are related to the following
characteristics:

e large size and complexity (five pits at two sites with a mill, connected by a 20 km road and
accessed by roads from Baker Lake, and a large airstrip to be used for flying the mined
uranium as yellowcake to Saskatchewan);

e new access into a previously roadless area (provided by a 99 km winter road and possibly a
114 km all-season road);

e an unknown mine construction start date (that AREVA states will be determined by market
conditions);

o the likelihood that the Kiggavik Project could open up the area to other exploration and
development (“induced development” partly from the mill and access road(s));

e uranium extraction and associated radio-activity; and

e precedent-setting (first project of its kind in Nunavut and in a tundra environment)

Major Issues

The principal issues regarding project effects and cumulative effects on caribou can be stated from
the perspective of caribou harvesters! as six fundamental questions:
1) Will caribou continue to be available for harvest:
a) inthe Kiggavik area (Regional Study Area)
b) in the areas between the existing and currently planned mines and roads (between
Kiggavik and Meadowbank, between Meadowbank and Meliadine) and
c) inthe areas between the additional new mines and roads that are likely to be
established in the region?
2) Will caribou harvesters be able to access caribou hunting areas (in areas a, b, and ¢
above)?
3) Will caribou be safe to eat? If they are not, how will they know and who will tell them?
4) Will harvesters be able to continue to feed their families by hunting caribou?

! Similar issues were described by B. Parlee, University of Alberta, for the Meliadine Gold Project in a submission provided
as Appendix 2 IN: Technical Review of the Final Environmental Impact Statement (FEIS) for the Meliadine Gold Project by

Nunavut Tunngavik Inc. and Kivallig Inuit Association for Nunavut Impact Review Board. July 18, 2014.
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5) Will communities continue to have opportunities to teach their children/grandchildren
how to hunt caribou and live on the land?

6) Will communities continue to be able to choose to harvest caribou as a way to maintain
their cultural and spiritual connection to the land?

These issues will apply for a period of more than 50 years under the currently proposed project
timeline, from before construction begins to more than 20 years after decommissioning, and probably
longer as a result of other development expected to occur in the region, in part as a result of the
proposed Kiggavik Project access roads and mill.

1.3 Results of the FEIS Review

AREVA has made efforts to address the outstanding issues described by the BQCMB in our technical
comments on the DEIS in April 2013 and presented to the Pre-Hearing Conference in June 2013,
which were discussed in detail with representatives of AREVA in a meeting in April 20142, The BQCMB
acknowledges that some of the BQCMB'’s technical concerns have been addressed in the FEIS.
However, we have identified concerns about the proposed Project during our review of the FEIS

based on technical appraisal as well as evaluation from the perspective of caribou-using peoples from
across the historic Beverly and Qamanirjuaq caribou ranges.

Principal Issues
Comments from the BQCMB regarding the Kiggavik FEIS focus on the following issues:
Comments based on Community Concerns

1) Assessment of Significance

2) Cumulative Effects Assessment Approach

3) Value of Caribou and Traditional Caribou-Using Cultures

4) Radio-Activity, Safety of Caribou as a Food Source and Food Security
5) Transboundary Effects Assessment for Caribou

6) Assessment of the All-Season Road

Technical Comments — Cumulative Effects and Integrated Planning

7) Cumulative Effects

8) Mitigation (Mitigation and Monitoring Plan)
9) Monitoring (Mitigation and Monitoring Plan)
10) Environmental Protection Plan

2 Reports on this meeting were submitted to the NIRB and are available at: ftp://ftp.nirb.ca/02-
REVIEWS/ACTIVE%20REVIEWS/09MNO003-AREVA%20KIGGAVIK/2-REVIEW/02-GENERAL%20CORRESPONDENCE/
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Technical Comments — Incremental Effects

11) Mortality
12) Habitat

13) Movements
14) Health

The detailed comments and recommended terms and conditions for a Project Certificate provided in
this submission reflect the BQCMB'’s caribou conservation principles?, which include application of the
precautionary principle. BQCMB recommendations are generally based on our conclusion that strict
application of a precautionary approach is required as a result of the high degree of uncertainty
associated with AREVA’s conclusions regarding residual effects and cumulative effects on caribou,
caribou habitat and caribou-using people.

2.0 Detailed Review Comments

2.1 Comments based on Community Concerns

FEIS Comment: BQCMB -1

Issue: Assessment of Significance

Volume 1, Popular Summary; Volume 6, Sections 3.3.5, 3.4.6, 13.1.3,

References: 13.5.1, 13.5.2, 13.8

Relevant FEIS Statements

Volume 6, Section 13.1.3:
“A residual effect is considered not significant if the effect causes a change in the condition of an
individual or population (or their habitat) that is within the range of natural variability or does not
affect the integrity of a population in a measurable way.”

- “In the absence of legislated or otherwise identified thresholds, the significance of effects are
determined based largely on experience, and precedence or lessons learned from other project
environmental assessments.”

FEIS Conclusions

“The residual Project effects on caribou mortality risk, caribou and muskox habitat, caribou
movement, and caribou and muskox health are assessed as not significant.” (Volume 6, Sec.
13.5.1)

- “When considered in the context of cumulative effects, the Project effect on the cumulative loss
of habitat and increased cumulative mortality risk on Qamanirjuaq caribou is likely not
significant.” (Volume 6, Section 13.5.2)

3 BQCMB 2014. Beverly and Qamanirjuaq Caribou Management Plan 2013 — 2022. Beverly and Qamanirjuaq Caribou
Management Board, Stonewall MB. 102pp.
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- “Changes to caribou distribution could influence local harvesting. However, given that the Project
effects on caribou are assessed as being not significant, distribution is not considered to be an
important determinant of access in the socioeconomic assessment on harvesting. Maintaining the
long-term viability of caribou populations will allow future generations of local harvesters are able
(sic) the ability to successfully hunt caribou.” (Volume 6, Section 13.8)

BQCMB Community Concerns

The BQCMB and caribou-using communities disagree with these FEIS conclusions because they are

based on an approach that assesses significance of effects based entirely on anticipated influence on
the long-term viability of a herd or its recovery using scientific knowledge about the herds, including

knowledge about natural variability. The BQCMB considers this unrealistic and inadequate given the

lack of scientific knowledge about the caribou herds using the Kiggavik Project area. The high level of
uncertainty results in low confidence in prediction of non-significance.

The key questions for assessing significance of effects for traditional caribou harvesters are:
“Will the caribou harvest continue to be sustainable at current levels and levels required in future
as communities grow for supporting both subsistence harvesters and others who want to
maintain their cultural and spiritual connections to the land?”
- “Will the caribou continue to be accessible as a key part of on-the-land experiences for teaching
and learning to maintain Aboriginal cultures across the caribou ranges?”
Effects that negatively influence sustainable harvest levels and accessibility of caribou are sufficient to
be “significant effects” for harvesters. These effects are different and likely less extreme than effects
required to reduce population viability or recovery. For example, a herd might change its movement
patterns to avoid disturbance, physical barriers or changes in the landscape caused by a mine, while
the herd is healthy with no imminent danger of a major decline or loss. Alternatively, a herd that is
still viable may experience a decline sufficient to result in reduction in area used as annual range. In
both cases if caribou are no longer close enough to communities to be available to harvesters, then
the effects are significant for them, especially subsistence harvesters, and for their communities.

BQCMB Conclusions

BQCMB concludes that the criteria and methods for assessing significance do not adequately reflect
the perspectives, knowledge or needs of caribou harvesters and caribou-using communities.
Maintaining the long-term viability of caribou populations is a necessary but not sufficient condition
for both current and future generations of local harvesters to have access to caribou for their
communities.

BQCMB Objectives and Recommendations for possible NIRB Terms and Conditions

Objective: To ensure that effects assessments for caribou incorporate the perspectives and
knowledge of caribou-using communities.

Recommendation:

1. The results of the effects assessment and cumulative effects assessment need to be re-
evaluated to incorporate the perspectives and knowledge of caribou harvesters for assessing
significance of changes in migratory movements, seasonal range use patterns and availability
of caribou to harvesters.
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FEIS Comment: BQCMB - 2

Issue: Cumulative Effects Assessment Approach

Volume 1, Popular Summary, Appendix 1E; Volume 6 Sections 3.4, 13.3,

References: 13.5.2; Table 13.3.6

FEIS Conclusions

“The EIS concludes that the Project will have effects but there will be no significant adverse
Project, cumulative or transboundary effects on the biophysical environment.” (Volume 1, Popular
Summary, page ii)

- “When considered in the context of cumulative effects, the Project effect on the cumulative loss
of habitat and increased cumulative mortality risk on Qamanirjuaq caribou is likely not
significant.” (Volume 6, Section 13.5.2)

- “Project effects are generally limited to the Project area with no potential interaction with other
environmental effects from other human activities.” (Volume 1, Popular Summary, page xxv)

BQCMB Community Concerns

The BQCMB and caribou-using communities disagree with the FEIS conclusions because the
approach that AREVA has used for assessing effects and cumulative effects on caribou is not
adequate. Itis a concern that categories of Project effects (habitat, health, mortality, movements)
are evaluated separately and conclusions of no significant residual effects are drawn from this
perspective, and that these conclusions then exclude some potential effects from being considered
during cumulative effects assessment for caribou. It is also a concern that residual cumulative effects
for changes in mortality risk, habitat availability and caribou energetics are evaluated in isolation with
separate conclusions of non-significance for each effect. The BQCMB and communities believe this
approach does not adequately reflect the way in which caribou integrate stresses received from their
environment, as effects will not occur in isolation of each other.

A high level of concern is shared by caribou harvesters and communities that a substantial number
and variety of accumulating effects will be experienced by caribou as a result of the Project and
similar future projects that are made possible because of the Project’s roads and mill (i.e., “induced
development”). Concerns have frequently been expressed about effects that accumulate during the
life of individual caribou from radio-activity, dust, noise, aircraft disturbance, decreased habitat
availability, changes to caribou movement patterns, increased access for harvest and accidental
deaths. Most of these concerns apply to both exploration activities and mine development as sources
of effects. It is acknowledged that each of these sources may contribute only a small effect, but it is
expected that many separate effects will act in combination and accumulate over time and space to
produce significant negative impacts on individual caribou and caribou herds.

It is also a concern to the BQCMB and communities that the level of uncertainty is so high for so many
of the factors that must be considered in assessing Project and cumulative effects, including: the
current population status of the caribou herds; the vulnerability of the herds to stress; the level of
negative effects that the caribou have experienced recently/currently resulting from both natural
causes (e.g., predation, diseases and parasites) and human activities (e.g., mineral exploration and
development, climate change); and the number, type, location and timing of exploration and
development projects with which the caribou will interact during the lifetime of the Kiggavik Project
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and near future development (including exploration induced by the Kiggavik access roads).

BQCMB Conclusions

AREVA’s approach to assessments of project and cumulative effects on caribou is not adequate and
has a high level of uncertainty. Effects assessments should be conducted using a more holistic
approach that integrates all potential incoming stresses on caribou. These assessments should be
done from the perspective of caribou as receivers of multiple stresses that add up over time and
space as animals move across their range throughout their lives. The BQCMB believes that strict
application of a precautionary approach is required due to the high degree of uncertainty.

BQCMB Objectives and Recommendations for possible NIRB Terms and Conditions

Objective: To ensure that effects assessments for caribou are ecologically meaningful and conducted
from the perspective of caribou rather than industry.
Recommendations:
1. The results of the effects assessment and cumulative effects assessment need to be re-
evaluated from the perspective of caribou:
a) as receivers of stresses from multiple sources that integrate the effects of those combined
stresses
b) as migratory animals that accumulate effects from across their ranges during their
seasonal movements as well as throughout their lives.

FEIS Comment: BQCMB -3

Issue: Value of Caribou and Traditional Caribou-Using Cultures

Volume 1, Popular Summary; Volume 9 Part 1 Section 9.1.2, 9.1.3; Tables

References: 9.1-1,9.2-1

FEIS Conclusions

“Any reduction of harvesting, or sharing of harvest, has potential for effect on food security
(particularly of the more vulnerable), nutrition and therefore health. Ongoing government support
for traditional culture is expected to assist in the retention of traditional skills, language, values
and knowledge. Effects on traditional culture are expected to be negative overall. . . Effects on
well-being are expected to be positive overall. . . Overall, as people adjust to change with time,
most negative effects are expected to be moderate and positive effects are expected to gain
momentum.” (Volume 1, Popular Summary)
- AREVA acknowledges residual project effects and cumulative effects on traditional cultures
(Tables 9.1-1, 9.2-1), specifically:
o high likelihood of reduction in traditional values and knowledge over the medium-term,
predicted with high confidence to be significant
o low likelihood of loss of traditional values and knowledge over the long-term, predicted
with medium confidence to be not significant
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BQCMB Community Concerns

The BQCMB and caribou-using communities disagree with AREVA’s conclusions that effects of the
Project on their well-being will be positive overall and that most negative effects will be moderate.
This conclusion is even less credible for consideration of cumulative effects that will result from
induced development (including future projects made possible because of Kiggavik’s roads and mill).

A high level of concern is shared by the BQCMB, many caribou harvesters and communities that the
Project will contribute to the loss of caribou as an essential means for maintaining a traditional
cultural and spiritual way of life. Loss of the traditional caribou-harvesting culture would be a major,
permanent and non-mitigable effect. There will not be positive effects associated with that loss, or
any increasing momentum of positive effects over time.

AREVA’s proposed mitigations for reduction and loss of traditional culture are government programs
and “workforce management measures” by AREVA (Table 9.2-1). But there is no certainty that
government programs will be sufficient to maintain traditional culture, particularly if caribou
availability is reduced or harvest is not sustainable.

The importance of caribou and harvesting to traditional culture are recognized in the FEIS but not all
aspects are adequately valued. What needs to be weighted more heavily in evaluation of significance
of effects are both the critical contribution to food security provided by harvest and consumption of
caribou by families reliant on subsistence harvest as well as the equally important contribution for
preserving a traditional cultural and spiritual way of life (through harvesting, processing, eating,
sharing and using secondary products as well as the overall on-the-land experience), which is equally
important for families who are heavily or less reliant on caribou economically.

BQCMB Conclusions

The BQCMB concludes that there is substantial risk that the Project will play a significant role in
reduction or loss of caribou harvest and traditional culture over the long-term by opening up the
region for other exploration and development. Application of a strongly precautionary approach is
required due to the extreme importance, permanence and non-mitigable nature of this potential
effect.

BQCMB Objectives and Recommendations for possible NIRB Terms and Conditions

Objective: To ensure that the value of caribou to caribou-harvesting cultures is being given adequate
consideration during assessment of effects and cumulative effects on caribou and traditional caribou-
using cultures and that the Proponent takes responsibility for its role in bringing about changes to
these cultures.

Recommendations:

1. The results of the effects assessments and cumulative effects assessments for caribou and
traditional culture need to be re-evaluated by giving greater weight to effects on food security
and sustainability of caribou harvest and to acknowledged effects on traditional cultures (likely
reduction and possible loss of traditional values and knowledge).

2. AREVA should be required to assist governments with the retention of traditional skills,
language, values and knowledge held by caribou-using cultures.
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FEIS Comment: BQCMB -4

Issue: Radio-Activity, Safety of Caribou as a Food Source and Food Security

Volume 1 Popular Summary; Volume 6 Section 13.2.4; Volume 9, Part 1,

References: Section 9.1.3; Appendix 6C Section 5.1.5

FEIS Conclusions

“Uranium exposure to caribou and muskox will not exceed exposure levels associated with
adverse effects and the level of exposure to all other constituents of potential concern are not
predicted to change from baseline.” (Volume 1, Popular Summary, page xx).

- “Consumption of caribou by people living in the Project area, and across northern Canada, has
been shown to add some exposure, primarily due to the natural background levels of Polonium-
210.” (Volume 1, Popular Summary, page xvii).

BQCMB Community Concerns

It is a major concern of many individual harvesters and caribou-using communities that accumulation
of radio-activity will cause caribou to not be safe to eat. The BQCMB is concerned that a loss of
caribou as a food source for traditional harvesters and others could occur through one or more of the
following ways.

a) Changes in the health of individual caribou as a result of short- or long-term exposure to radio-
activity or by eating contaminated lichen (e.g., via food-chain effects) in the Kiggavik RSA, with
exposure accumulating over time as a result of caribou movements around future uranium mines
in the area and other uranium mines elsewhere on the caribou range (e.g., in northern SK).
Because the cumulative effects assessment does not evaluate life-time accumulation of uranium
and other contaminants by caribou this concern has not been addressed adequately.

b) Loss of a portion of the herd on which communities are reliant for harvest as a result of an
accident in which radio-active material is introduced to the caribou range outside the Kiggavik
RSA, either through decreased health of individuals or because they are no longer safe to eat.
(For instance, if a plane crash during transport of yellowcake across caribou range from Nunavut
to Saskatchewan distributed radio-active material contaminating a portion of the herd’s food or
water and negatively affecting the health of the individual animals and/or the safety of meat for
human consumption by communities within or outside Nunavut.)

c) Changes in the perception of safety and a resulting loss of confidence by harvesters and their
families that caribou are safe to eat, even if individual caribou do not receive uranium exposure
levels associated with adverse effects. (A similar situation has resulted from the Mount Polley, B.C.
mine tailings pond breach, where despite government tests indicating that fish are safe to eat,
First Nations have chosen not to use their traditional fishery.)

d) Decline in availability of caribou as a result of cumulative effects of mineral exploration and
development, including effects associated with radio-activity, so that current harvest levels are
not sustainable.

BQCMB Conclusions

The BQCMB concludes that a strongly precautionary approach is required because of the extreme
importance of caribou health to food security and the potential effects of uranium mining on the
perception of caribou as a safe food source.
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BQCMB Objectives and Recommendations for possible NIRB Terms and Conditions

Objective: To ensure that complete assessments of effects and cumulative effects on caribou are
conducted that adequately address concerns of caribou harvesters regarding issues related to food
safety and security.

Recommendations:

1.

The cumulative effects assessment should evaluate life-time accumulation of uranium and
other contaminants by caribou from across their range including from multiple uranium mines
anticipated through induced development in Nunavut as well as Saskatchewan and
incorporate perception of radio-activity risk into assessment of effects on food security.
Long-term monitoring of caribou and contaminants associated with uranium mining, including
radioactivity concentrations in caribou and caribou forage species, needs to be conducted
across the caribou ranges (as well as in the Kiggavik RAA).

The hazard management and emergency response plans need to ensure that a plane crash
during transport of yellowcake across caribou range from Nunavut to Saskatchewan would not
distribute radio-active materials.

AREVA should be required to work with Nunavut and Athabasca Denesuline communities
during hazard management and emergency response planning for transportation of
yellowcake and to incorporate perception of radio-activity risk into assessment of effects on
food security.

AREVA’s engagement initiatives for communities across the caribou ranges need to include
frequent and regular updates on results of contaminant monitoring, including radioactivity
concentrations in caribou and caribou forage species from across the caribou ranges (not just
from the Kiggavik RAA).

FEIS Comment: BQCMB -5

Issue:

Transboundary Effects Assessment

References: Volume 1 Popular Summary, Appendix 1E Section 2.4; Volume 6 Sections

3.6,13.4

FEIS Conclusions

“A transboundary effect may occur when a residual effect occurs outside the Nunavut Settlement
Area. The Qamanirjuaqg and Beverly caribou herds migrate across jurisdictional boundaries. The
absence of significant Project and cumulative effects on caribou removes the potential for
significant transboundary effects.” (Volume 1, Popular Summary)

- “Predicted cumulative effects to caribou include a possible shift in proportional caribou herd take
or an overall increase in harvest to the Qamanirjuaq herd given the development of the
alternative all-season access road option and potential associated changes in harvest patterns.
The latter effect, in combination with harvesting of the same caribou populations outside of
Nunavut, would be a transboundary effect. Considering that none of the Project effects or the
cumulative effects to caribou are significant, no significant adverse transboundary effects are
predicted for caribou.” (Volume 6, Section 13.4, p. 13-104)
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BQCMB Community Concerns

A high level of concern is shared by caribou harvesters and communities from the Beverly and
Qamanirjuaq caribou ranges outside Nunavut (in NWT, SK and MB) that the Project (and similar future
projects that are made possible because of Kiggavik’s roads and mill) will reduce availability of
Qamanirjuaq caribou for harvest by their communities. This could result even if the herd remains
viable (AREVA’s definition of non-significant effects) but it declines to a level at which harvest levels
are reduced.

AREVA acknowledges that increased harvest of Qamanirjuaq caribou in the project area may result,
but does not assess the ramifications of such a change on harvest sustainability for communities
within or outside Nunavut. Additional harvest from a declining herd would not be sustainable and
there would therefore be transboundary effects for availability of caribou to communities.

Reduced caribou harvest has been experienced recently by communities in northern Saskatchewan
and the Northwest Territories as a result of changes in availability and accessibility of caribou because
of both reduction in caribou numbers and densities (via herd decline) and reduction in area used by
declining herds (via range contraction) for the Beverly, Bathurst, and Bluenose East herds.
Consequently concern about the same situation occurring for the Qamanirjuaq herds is particularly
acute for the Athabasca Denesuline communities of northern Saskatchewan and communities of
south-eastern NWT. Also, the Manitoba Denesuline communities are particularly concerned because
the Qamanirjuaqg herd are the only barren-ground caribou accessible to them.

BQCMB Conclusions

BQCMB recommends a strongly precautionary approach as the residual effects are projected to
reduce sustainability which will affect caribou harvesters outside Nunavut.

BQCMB Objectives and Recommendations for possible NIRB Terms and Conditions

Objective: To ensure that effects assessments for caribou consider transboundary effects in a
meaningful way.
Recommendation:
1. The assessment of transboundary effects needs to be re-evaluated to account for potential
reduction in sustainable harvest levels and availability and accessibility of caribou for harvest
by communities outside Nunavut.

FEIS Comment: BQCMB - 6

Issue: Assessment of the All-Season Road

References: Volume 1 Popular Summary; Volume 2 Sections 4, 12; Volume 6,
) Sections 13.2, 13.3

FEIS Conclusion

“The alternate option of an all-season access road (winter road preferred option) may act in
combination with local hunter harvest resulting in a cumulative mortality effect on caribou. Use of the
road for harvesting may affect the distribution of harvest or the total harvest taken. Should the all-
season access road be required and approved, AREVA will work with caribou stakeholders in
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determining how to control and manage public access on a potential Kiggavik access road in ways that
respect safety, the environment and company use of the road.” (Popular Summary, Volume 1)

BQCMB Community Concerns

AREVA acknowledges that the all-season road would likely have significant negative effects on
caribou, but has not developed a plan to mitigate those effects. Experience with roads elsewhere,
including in Nunavut (e.g., Meadowbank and Meliadine), indicate that successful management of
public access will be difficult or perhaps not possible. A commitment to future work with non-
specified stakeholders to look for a way to manage public access is not adequate.

The BQCMB disagrees that the Project’s assessment should be concluded and Project approval
requested without a clear plan for preventing increased caribou harvest and other negative effects
that may result from the all-season road, including increased dust, deflection of movements and loss
of habitat.

BQCMB Conclusions

The BQCMB concludes that inadequate planning has been conducted to mitigate the effects of the all-
season road and therefore this option should not be approved unless a plan acceptable to all caribou
stakeholders is developed.

BQCMB Objectives and Recommendations for possible NIRB Terms and Conditions

Objective: To ensure adequate planning for mitigation of effects on caribou occurs.

Recommendations:

1. Before the Project is approved, a clear and feasible plan must be developed for mitigating
negative effects to caribou that may result from the all-season road (including increased
harvest, increased dust, deflection of movements and loss of habitat) that is acceptable to
caribou stakeholders, including the BQCMB and representatives from NWT, Saskatchewan,
and Manitoba caribou-using communities. The plan must include feasible measures for
managing public access.

2. If afeasible plan for mitigating negative effects to caribou that may result from the all-season
road cannot be agreed upon, the all-season road should be removed as a secondary option for
the Project.
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2.2 Technical Comments - Cumulative Effects and Integrated Planning

FEIS Comment: BQCMB - 7

Issue: CUMULATIVE EFFECTS

References: Volume 1, Section 4; Volume 6, Section 13.3; Appendix 1E; Appendix 2T
BQCMVB Communities are not confident that the approach taken for cumulative
Community effects assessment is adequate to assess effects to caribou that accumulate
Concerns across time and space.

BQCMB Summary of Assessment

Mortality

1) Cumulative effects assessment for caribou is limited to the Qamanirjuaq herd only. It is also
limited to assessing mortality, the energetic cost of behavioral responses (ZOl) and
redistribution and indirect habitat loss, and does not include movements (deviations and
interruptions), or health.

2) AREVA comments that increased access (roads) and improved information on caribou
locations available to hunters will cumulatively affect mortality. For example, the harvest within
5 km of the Meadowbank road doubled after the road was built. However, conclusions are
limited as AREVA commented: “Based on the contradictory data on current caribou population
levels and harvest rates, the determination of whether Baker Lake harvesters are capable of
harvesting more caribou than sustainable limits is difficult to determine, creating uncertainty in
the confidence of cumulative effects predictions.”. The assessment also refers to lack of
information on natural mortality and how, for example, climate change will interact with natural
mortality and change the context for the effect of harvesting (Volume 6 p. 13-83).

3) The cumulative effects mortality assessment was based on the all-weather road as the winter
access road option is not expected to increase “winter harvest access (Volume 6 p. 13-85).

4) The FEIS provides a relatively detailed account of harvesting and notes that lack of harvest
studies are a limitation. Depending on harvest estimates, it is uncertain whether the current
harvest is sustainable or not which also assumes stable herd size. For its calculations regarding
Baker Lake harvest of Qamanirjuaq caribou specifically, the FEIS does not indicate when citing
information from BQCMB reports that even rough estimates of Baker Lake’s caribou harvest
(total or by herd) have not been available since 2006-2007, and that its total harvest and
proportions from different herds are annually variable. Predictions about current or future
harvest by Baker Lake will have low confidence.

5) For cumulative effects, there are three classes of mitigation: AREVA’s actions; collaborative
actions between AREVA and government or other regulatory agencies; actions independent of
AREVA. AREVA’s actions include traffic speed control and closure, a no-hunting zone along the
road and complying with Caribou Protection Measures. Compliance will be collaborative with
other agencies. AREVA also lists relevant actions proposed in the GN draft 2010 Caribou
Strategy.

6) The magnitude rating for increased mortality is negligible and the level of confidence in the
prediction is moderate (Volume 6 Table 13.3-4.).

7) The monitoring described is participation in: a harvest study; GN-led caribou collaring
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program; GN-led herd delineation and population estimate survey; and Project-specific caribou
monitoring programs such as ground-based observations.

Direct Habitat Loss

8) The direct cumulative habitat loss (6,525 km?) is estimated (Table 13.3-2) as <0.036% of the
total CE study area (1,501,608 km?).9) Mitigation and monitoring is the same as for the Project
case.

10) The magnitude rating for direct habitat loss is low and the level of confidence in the
prediction is moderate (Volume 6 Table 13.3-4.).

Indirect Habitat Loss

11) Indirect habitat loss was assessed through applying a model which looked at the energetic
costs of the Zone of Influence (change in caribou behavior and diet from being displaced). The
model assessment used current telemetry and vegetation mapping and information on body
weight, pregnancy and age structure from the 1960s. The assumptions were conservative.

12) The cumulative effects scenario (with All season road) was a projected annual decrease in
body weight of 0.8 kg and 0.68 kg for cows and calves respectively. The corresponding change in
pregnancy rates led to a decline in the Qamanirjuaq herd size which could be offset by reducing
harvest by 5% (Vol. 6, Attachment A p. 33).

13) The key mitigation was the winter road and the mitigation actions listed for the Project
effects.

14) The magnitude rating for indirect habitat loss and energetic costs is low and the level of
confidence in the prediction is moderate (Volume 6 Table 13.3-4.).

15) The monitoring was the same as proposed for mortality.

16) AREVA concluded that the cumulative effects to caribou are not significant, which then
meant that no significant adverse transboundary effects are predicted for caribou.

BQCMB Comments

1. The projected cumulative effects on mortality include a possible shift in the proportional
caribou herd harvest or an overall increase in harvest of the Qamanirjuaqg herd unless winter
roads are used instead of the all-season access road option. The direct cumulative habitat loss
(<0.036%) using combined rather than distinct annual or seasonal herd ranges dilutes the
cumulative habitat loss preventing the assessment of its significance to caribou.

2. The approach including the review of other CE assessments is useful. The description of the
ambiguity in the harvest information is revealing. The energetic model and scenarios reveal
AREVA’s willingness to listen and respond to concerns raised during the environmental
assessment.

3. The mitigation and monitoring for cumulative effects will be complex involving regional
monitoring which may lack statistical power to detect effects such as changes in mortality. It is
also unclear how AREVA will control and manage public access on either the winter or all-season
road and how this will influence harvest levels.

4. The cumulative effects to caribou are likely under-estimated based on the Qamanirjuaqg herd
projections. (Estimates were for an increase for the scenario with no developments and a
decrease for the cumulative effects scenario). Unfortunately adult survival rates measured from
the caribou telemetry were unavailable and the model instead used data from the 1960s. The
herd is already likely to be declining which changes the context for harvesting and the
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population energetic modelling.

5. The far-future scenario with a further three uranium mines within 200 km of Kiggavik is a
concern given that the current cumulative effects assessment results in a projected decline.

6. There are uncertainties in the encounter rates, residency time, vital rates, body weights and
diet for the Qamanirjuaq herd, and these uncertainties are even greater for the other herds
(e.g., Lorillard, Wager Bay, Ahiak, Beverly).

7. Cumulative effects should be rated with a high magnitude (measurable effect on
sustainability) and low level of prediction confidence as a result of uncertainties about use of a
winter or all-season road and harvest levels in combination with the lack of implemented
management strategies (including a total allowable harvest) and the projected population
decline for the Qamanirjuaq herd.

8. The assessment notes that “The confidence in any prediction of climate change is too low to
adequately inform an effects assessment” but this uncertainty should be considered additive to
the uncertainties associated with the existing cumulative effects assessment.

BQCMB Conclusion

BQCMB concludes that the residual cumulative effects are projected to reduce sustainability,
have a high degree of uncertainty and are significant.

BQCMB Objectives and Recommendations for possible NIRB Terms and Conditions

Objective: To account for uncertainties in the status of the Qamanirjuaq herd, harvest levels,
and selection of winter or all-season roads to be developed.
Recommendation:
1. Increase magnitude of cumulative effects to high (measurable effect on sustainability)
and reduce level of prediction confidence to low. Change rating to significant.

Objective: To ensure appropriate and responsive adaptive management.
Recommendations:
1. AREVA should re-examine the energetic model population projections using current vital
rates and combine with harvest scenarios to project population trends for the Qamanirjuaq
herd for best and worst case scenarios.
2. GN should make results of their monitoring programs available for modeling, assessment
and planning for mitigation.
3. GN should provide timelines for implementing the draft 2010 Caribou Strategy and in
particular for mitigation actions (Section 3.1) and non-regulatory harvest management
strategies (Section 5.1).
4. GN with co-management partners should collaboratively implement the BQCMB Caribou
Management Plan goals and objectives (Section 3.2) and its strategies outlined for
commercial land use and cumulative effects (Section 6) such as “No new all-season roads
should be allowed on the caribou ranges.” (p. 44)
5. AREVA should work with industrial partners and government to implement mitigation to
reduce the extent of ZOl as a factor in determining cumulative effects.
6. AREVA and GN should examine the likelihood that regional monitoring programs have
enough statistical power to detect project effects.
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FEIS Comment: BQCMB - 8

Issue: MITIGATION (Wildlife Mitigation and Monitoring Plan - Appendix 6D)
References: Volume 6, Appendix 6D
BQCMB Comments

1. AREVA comments that the Mitigation and Monitoring Plan (WMMP) will evolve with input
from regulators and stakeholders. Its three main components are (i) mitigation and monitoring
actions; (ii) reporting mechanism and (iii) a review process.

2. On one hand the listed mitigation actions suggest learning from previous experience and 1Q
(such as ‘let the leaders pass’ and snow management to leave escape gaps). On the other hand,
they are relatively vaguely written and not linked to addressing reducing specific effects.

3. Including the experience of other mines was somewhat useful. However, it would have been
more useful to include a large comparable mine such as Ekati (open pit mine with two sites
separated by a road) or northern Saskatchewan uranium mines. The description of mitigation at
the other mines is generalized and incomplete (for example, caribou stopped using the island at
the Diavik mine). No use was made of approaches to mitigation and monitoring from caribou
and mines elsewhere, such as off-sets for mines in British Columbia.

4. Mitigation is listed as general terms under habitat loss, movements and mortality for project
design, construction, operation and closure. The 12 actions listed for caribou (and muskoxen)
are brief and general (Section 4.1.1.4, pp. 4-6 to 4-7), except a relatively detailed Decision
Matrix for wildlife and road operations (Figure 4.1, p. 4-5). The mitigation actions are given with
unquantified triggers for their implication with no clear indication of how and when they could
be intensified or reduced: for example, shutdowns will be initiated “if it is determined
necessary” without specifying what will be considered “necessary”.

5. To be operational, mitigation actions need to be described in more detail. Examples where
more detail is needed are: “All road activities that may interfere with migration will cease if
caribou are observed migrating through the area”, as it is unclear what is meant by “all road
activities” or “may interfere”; and “If caribou appear to be migrating through the Project area,
the lead groups will be allowed to pass, which may encourage the remaining caribou to follow
and move through the area”, as it is unclear what is meant by “appear to be migrating” and
how “the lead groups will be allowed to pass” (Section 4.1.1.4, p. 4-7).

6. The mitigation “In the event that caribou migrate within 2 km of the Project, AREVA will not
initiate new activities, or increase the frequency or intensity of existing activities” (Section
4.1.1.4,p. 4-6) raises the question of the practicality of reducing existing activities in an
operational mine. How the caribou would be detected is not explained.

7. Although avoiding aerial surveys is listed as mitigation, aerial surveys are included as a
possible monitoring action relative to indirect habitat loss.

8. The mitigation “No construction, fuel caching, blasting or drilling activities will occur within 10
km of a designated and/or recognized caribou crossing between May 15 and September 1 in
accordance with the DIAND Caribou Protection Measures” should be a commitment regardless
of whether protection measures are applied through federal legislation or the Nunavut land use
plan. 9. It is vague to state that the effluent pipeline along the access road between Kiggavik and
Sissons will be designed to allow wildlife to cross without possible details of how this will be
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done (Section 4.2.2), perhaps with reference to experience at other mines.

10. It is a useful point about designing the water management ponds and the Tailings
Management Facilities to reduce the attractiveness of the facilities to wildlife (such as avoiding
emergent vegetation).

11. The Reporting mechanisms is a brief and vague section: there is no mechanism for input and
while AREVA states it will communicate the results of the WMMP to local hunters and trappers
this is explained in the Environmental Management Plan (Tier 3, Appendix 2T) as a report every
3-5 years.

12. Although a review process is mentioned as a component in the Introduction, there is no
section on a review process.

BQCMB Conclusion

BQCMB concludes that the description of mitigation is inadequate and further detail is required
prior to project approval.

BQCMB Objectives and Recommendations for possible NIRB Terms and Conditions

Objective: To ensure appropriate and responsive adaptive management.
Recommendations:
1. AREVA should develop a detailed hierarchical mitigation strategy clearly linked to
thresholds and monitoring prior to project approval.
2. The strategy should include a detailed review process and be collaborative with land and
wildlife management agencies and stakeholders (Baffinland’s terrestrial environment
working group would be a useful model).
3. AREVA should provide for annual reporting on monitoring and mitigation with periodic
(3-5 year) reviews.

FEIS Comment: BQCMB -9

Issue: MONITORING (Wildlife Mitigation and Monitoring Plan — Appendix 6D)
References: Volume 6, Appendix 6D and Volume 2, Appendix 2T

BQCMB Comments

1. The intent of the monitoring framework is to evaluate impact predictions, inform continual
improvement opportunities and identify when adaptive management measures are needed.
However it is not always clear which of those three objectives are met by the listed monitoring
activities. For example, the three categories of monitoring (Baseline Research, Surveillance, and
Monitoring) do not relate to the three intentions of the monitoring framework which is
confusing.

2. The monitoring table format is useful with stated goal, objective, design, thresholds etc but
does not include the likely effect size relative to the precision of the monitoring technique — the
probability of detecting an effect. It is important to design the monitoring not to miss an effect if
one has occurred (Type Il statistical errors).

3. A weakness is that the monitoring tables only present objectives to assess the presence or
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absence of predicted effects. Mitigation activity and its objective and thresholds are not
presented together so it is difficult to see how monitoring will trigger mitigation actions and
how monitoring results will lead to reduction or intensification of mitigation. For example for
indirect habitat loss, the objective is to evaluate trends in caribou (and muskox) distribution in
the ZOl and to evaluate potential mechanisms of habitat avoidance. The threshold (Appendix
6D, Table 5.4-1) is “Occurrence within the ZOl equivalent to the prediction made in the Project
EIS”. However mitigation of indirect habitat loss should be to reduce the extent of indirect
habitat loss as estimated by a reduction in the extent of the zone of influence. This would also
mitigate contributions to cumulative effects.

4. An additional example of the disconnect between monitoring and mitigation is that under
mitigation, it is listed that “In the event that caribou migrate within 2 km of the Project, AREVA
will not initiate new activities, or increase the frequency or intensity of existing activities”
(Appendix 6D, Section 4.1.1.4, p 4-6). But the section on monitoring does not relate the
monitoring activity (telemetry or land-based) that could detect in a timely way this scale of
caribou movements.

5. The proposed regional monitoring is contributing to the caribou collaring program to further
understand seasonal distributions by herd and to support of the GN-DoE-led herd delineation
and population estimate survey to determine regional herd population trends. However lack of
access to telemetry data limited the baseline assessment, such as describing habitat use, which
raises questions for GN about the availability of telemetry data for monitoring.

6. The Hunter Harvest Study to support the determination of total harvest by herd — Given the
lack of success in harvesting studies previously (Baseline report), it needs to be clarified how the
harvest monitoring can be increased in precision to detect changes in harvest relative to road
access.

7. The threshold for mortality risk as an indirect result of the Project through increased
harvester knowledge of and access to the area is stated as “Exceeding the herd’s Total Allowable
Harvest” (Appendix 6D, Table 5.4.3). This is a concern as the calculation used for TAH applies to
stable herds, while the status of all herds harvested by Baker Lake is uncertain or declining.

BQCMB Conclusion

BQCMB concludes that the proposed monitoring plan is inadequately described to ensure that it
can meet its objectives.

BQCMB Objectives and Recommendations for possible NIRB Terms and Conditions

Objective: To ensure appropriate and responsive adaptive management.

Recommendations:

1. AREVA needs to expand monitoring descriptions to link monitoring to mitigation.

2. GN should make telemetry data available for monitoring programs.

3. Clarify commitments of GN and its capacity to undertake and report on regional
monitoring and if the regional monitoring is able to detect the predicted project
thresholds and effects such as <10% deflection in migration (monitoring of populations
and harvest, and management of public access along the roads).
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FEIS Comment: BQCMB - 10

Issue: ENVIRONMENTAL MANAGEMENT PLAN (Appendix 2T)
References: Appendix 2T; Volume 6, Appendix 6D
BQCMB Comments

1) The Wildlife Mitigation and Monitoring Plan is one of the plans to be incorporated into the
Integrated Management System. The overall management system outlines how mine design,
environmental assessment findings, commitments, mitigation and monitoring plans are
integrated for the construction, operation and decommissioning phases.

2) In Section 2.2.2 of the Environmental Management Plan (Appendix 2T) AREVA describes how
the effects monitoring determines the magnitude and extent of effects and if there is deviation
from measurement endpoints, then adaptive management is used to add alternate mitigation or
contingency measures. But this is a general description and there are no examples of alternate
or intensified mitigation in the Mitigation section.

3) Section 2.2.2 (Appendix 2T) also refers to using monitoring data for continual improvement in
operations and monitoring but the difference between adaptive management relative to
continual improvement is not clear. Adaptive Management in environmental assessment and
management is typically regarded as a very specific disciplined and experimental approach.
However, this is not how it is described here and it is unclear how continual improvement as a
measured system differs from informal adaptive management.

4) In the section on management authorities and agreements (Appendix 2T, Section 3.3), AREVA
comments on a collaborative initiative to develop regional aquatic cumulative effects
framework under the auspices of the Nunavut General Monitoring Plan. AREVA describes their
support and suggests the need for similar collaborative initiatives in the terrestrial and socio-
economic disciplines which fits with the objectives of the NGMP.

BQCMB Conclusion

BQCMB concludes that clarification between continual improvement relative to adaptive
management is necessary with examples.

BQCMB Objectives and Recommendations for possible NIRB Terms and Conditions

Objective: To ensure appropriate and responsive adaptive management.

Recommendations:
1. AREVA to determine when continual improvement can be replaced by adaptive
management.

2. NGMP to take the lead to implement a partnership with AREVA (and others) for a
collaborative initiative for a regional terrestrial cumulative effects framework.
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2.3 Technical Comments - Incremental Effects

FEIS Comment: BQCMB - 11

Issue: MORTALITY

References: Volume 6, Sections 13.1.3, 13.2.1

BQCMVB Communities are concerned about any industry-caused caribou mortality.

Community This includes mortality resulting from collisions with vehicles (project-

Concerns: related or public), the interaction of caribou with project infrastructure or
elements of the environment modified by industry (e.g., hazardous
materials, tailings, waste rock, other waste etc.), project-caused
disturbance (e.g., low-level surveys and other flights) and other
accumulating effects on caribou health and productivity.

BQCMB Summary of Assessment

1) AREVA acknowledges that the lack of information on natural mortality rates (assumed to be
constant over time) and harvest patterns introduce uncertainty in the assessment (p. 13-7).
Assessing mortality through the exposure of caribou cows to fencing and roads-based encounter
rate/residence of collared cows adds further uncertainty as AREVA acknowledged limitations of
reliance on the collared cows (p. 13-7).

2) Direct mortality is anticipated to be low from traffic or fence entanglement while indirect
mortality, which is not described, is a consequence of increased energy expenditure from
behavioral responses to disturbance. Increased harvest from road access is considered in the
Cumulative Effects section.

3) The assessment described the recorded deaths from other mines and some steps to reduce
them such as type of fencing.

4) Mitigation is speed limits, education, signs, snow management and post-death evaluation.

5) The threshold is one death/year and <5% change based on Total Allowable Harvest at
population scale (Section 13.1.3).

6) Magnitude of change in mortality risk for both the winter and all-season roads is rated as
negligible with moderate to high prediction confidence (Table 13.2.2).

7) Monitoring is continued participation in: the GN-led caribou collaring program; GN-led herd
delineation and population estimate survey (determine regional herd population trends);
reporting wildlife collisions; and continue Project-specific caribou monitoring programs (e.g.,
ground-based observations).

BQCMB Comments

1. Natural mortality (predation, diseases, accidents) in a declining herd (Qamanirjuaq) is unlikely
to be constant over time which changes the context for projected-related deaths and
harvesting.

2. Indirect mortality is not described but is possible as reduced calf survival as a consequence of
maternal cows expending energy in response to disturbances on post-calving ranges especially if
the cows are in poor condition from natural variation in forage (GN has concluded that the
largest and most important influence on long-term population trends are forage and range (p.
13-83).
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3. The potential for mortality varies between herds and may be higher than projected given
possible exposure — for example, the collars suggest that over several years up to 18% of the
Lorillard’s cows have encountered the Local Assessment Area.

4. The emphasis on collared cows may have led to under-estimating effects — bulls are more
likely to spend time within the vicinity of the mine and, for example, become entangled in
fencing (based on other mine’s experience).

5. The probability of encounters with roads is rated as low but was not estimated and instead
was based on locations of all collared caribou over the total monitoring period (up to 20 years).
Encounter rates should be at the annual scale as given in Vol. 6 Attachment A (Energetics). This
is more comparable with the threshold which is 1 caribou death/year (however, at
Meadowbank, average mortality was 2 caribou deaths/year over a 7-year period).

6. The listed mitigations were not hierarchical (increasing or decreasing in intensity
corresponding to monitoring thresholds).

7. The planned monitoring relies on collaring rather than other methods (cameras; user
observations; dashboard video; track fecal pellet surveys; surveys) which could include
thresholds and also calibrate collar exposure.

8. Magnitude of the possibly under-estimated residual effects should be rated as low with low
prediction confidence.

BQCMB Conclusion

BQCMB concludes that mortality effects are under-estimated given the uncertainty.

BQCMB Objectives and Recommendations for possible NIRB Terms and Conditions

Objective: To account for the uncertainty and declining status of the Qamanirjuaq caribou herd.
Recommendation:
1. Reduce confidence rating for residual effects on mortality to low (from moderate to
high) and increase rating for magnitude to low (from negligible).

Objective: To ensure appropriate and responsive adaptive management.
Recommendation:
2. Before project approval, provide detailed descriptions of adaptive monitoring and
mitigation with intensifying levels of mitigation clearly tied to monitoring thresholds.

Objective: To address possible under-estimation of effects resulting from reliance on collaring.
Recommendation:
3. Increase local site-specific monitoring techniques to reduce reliance on collars.

FEIS Comment: BQCMB - 12

Issue: HABITAT

References: Volume 6, Sections 13.1.3, 13.2.2

BQCMVB Damage to vegetation that is used by caribou as food is a concern for
Community communities. This includes reduced nutritional value as a result of dust and
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Concerns ‘ contamination resulting from radio-activity.

BQCMB Summary of Assessment

1) AREVA assessed direct growing and winter season habitat loss within the Project footprint
and within the Zone of Influence reduced by direct or indirect habitat loss (14 km ZOIl and 4 km
for roads, noise and dust). The analyses were categorical (high, medium, low habitat utility
index) and restricted to Regional Assessment Area. (A more typical analysis used for
environmental assessment, such Resource Selection Function, was not possible due to GN
restricting collar data access).

2) Mitigation is to minimize construction areas for direct loss and dust control and traffic
management for indirect loss. AREVA recognized that despite examining dust control at
Meadowbank, uncertainties remain about effective dust control and that additional monitoring
is required (p. 13-27).

3) Magnitude for direct and indirect habitat loss for the mine with either a winter road or all-
season road is rated as moderate and prediction confidence as moderate (Table 13.2-13).

4) AREVA noted a lack of habitat loss or disturbance thresholds specific to barren-ground
caribou and proposed a threshold of 10% within seasonal range or population (Section 13.1.3).
5) AREVA will develop a monitoring program for indirect habitat loss including caribou
distribution in the Zone of Influence (incidental observations, aerial surveys or collaring).

BQCMB Comments

1. It is a concern that the perception of habitat loss is so relative. For example, loss of high
quality habitat is <0.1% of the annual range but 24 - 27% of high quality habitat in the Regional
Assessment Area for growing season and winter, respectively (Table 13.2-9). Caribou use may be
high in some winters, as, for example, up to 50% of the Lorillard collars were within the RAA in
2012 (p. 13-52).

2. The Zone of Influence is not a fixed attribute and the objective of mitigation should be to
reduce its extent such as from 14 to 7 km which could be possible if mitigation, including the
adequacy of dust suppression, was increased.

3. Given the uncertainties in mitigation and the relative coarse-scaled (categorical) assessment
approach, the rating for confidence in predicted effects for changes to habitat should be
reduced to low (from moderate) for the moderate rating for magnitude.

4. Monitoring is inadequate and should include measurement of habitat outside Project
footprint including dust fall, as well as monitoring the nature of the road surface consolidation,
wind speeds, traffic type and frequency and vehicle speeds.

BQCMB Conclusion

BQCMB concludes that mitigation and monitoring of habitat effects should be increased.

BQCMB Objectives and Recommendations for possible NIRB Terms and Conditions

Objective: To ensure appropriate and responsive adaptive management.
Recommendation:
1. Reduce confidence rating for residual effects on habitat from moderate to low.
2. Before project approval, provide detailed adaptive monitoring and mitigation with
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intensifying levels of mitigation clearly tied to monitoring thresholds. Mitigation
objective should be to measurably reduce the extent of the Zone of Influence.

Objective: To further define details of monitoring programs to reduce uncertainty and increase
the likelihood of detecting effects and adjusting mitigation.
Recommendation:
3. Increase local site-specific monitoring techniques (tracks, fecal pellet surveys; remote
cameras) to reduce reliance on collars.
4. To provide specific triggers to establish when aerial surveys will be undertaken and used
to calibrate representativeness of the collars.
5. Monitoring should address dust as a mechanism for indirect habitat loss and relate levels
(fugitive and <PM g particles) to mitigation.

Objective: To account for the uncertain and likely declining status of the Qamanirjuaq caribou
herd.
Recommendation:
6. The Qamanirjuaq herd is declining and GN has identified forage shortage as the most
important influence on caribou trends. This changes the context for habitat loss and
suggests thresholds of <5% and a cumulative effects analysis for direct habitat loss are

needed.
FEIS Comment: BQCMB - 13
Issue: MOVEMENTS
References: Volume 2, Section 10.5.1; Volume 6, Sections 13.1.3, 13.2.3; Appendix 6C
BQCMB Changes to caribou movement patterns are a concern for communities.
Community This includes caribou avoidance of roads or other infrastructure and
Concerns changes in movements as a result of disturbance to caribou from aircraft

associated with exploration and development projects.

BQCMB Summary of Assessment

1) AREVA categorizes movements as (1) Seasonal migration; (2) water-crossings and (3) local
(within ZOl).

2) To assess how the project acts as a semi-permeable barrier, residency time and encounter
rates with project structures are estimated from telemetry data from collared caribou. AREVA is
clear about the limitations of telemetry (lack of herd representation and sample size).

3) Annual variability in movements is high (Fig. 13.2.10-13) which is a point also made through
Q. AREVA concluded that the project does not intersect key migration routes although 15
water-crossings are within the Regional Assessment Area (Fig. 13.2-18).

4) AREVA acknowledges that thresholds for movements are difficult to establish from the
scientific literature and other mine experiences (Section 13.1.3).

5) Mitigation includes reducing the height of berms; snow management; temporary shutdowns
if large numbers of caribou approach; Caribou Protection Measures.

6) Residual effects for change in movement were rated as medium magnitude with moderate
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prediction confidence.
7) Monitoring includes make contributions to a government-led caribou collaring program and
monitor caribou use of water crossing that are within 10 km of the Project activities.

BQCMB Comments

1. BQCMB agrees with AREVA about the difficulty of predicting and quantifying potential project
effects on caribou movements and limitations of depending on the collars. AREVA does a
credible job of presenting the collar information such as Figure 13.2.11. Although residency time
and encounter rates were generally low, in some years (especially recently), a relatively high
percentage of collars (30-50% Figures 13.2.14 and 15) were within the winter road zones of
influence. 2. Traffic frequency on the winter road is high (66 passages/day in 2-3 truck convoys)
while the traffic frequency on the road between Kiggavik and Sissons is unknown (Volume 2,
Section 10.5.1).Project traffic was not compared with other winter roads such as the Tibbitt to
Contwoyto road or the Misery road at the Ekati mine.

3. The FEIS lacks analyses and descriptive statistics for the likelihood and potential crossing
points for caribou for the proposed road routes, based on all information about caribou
movements (not only data from collared cows), including IQ. AREVA suggests the increased
exposure of the Qamanirjuaq collared cows during post-calving after 2010 is a result of
increased number of collars. But this raises questions about the representativeness of the
collars previous to 2010 and the statistical power to detect trends in movements.

4. The listed mitigations are not hierarchical and it is not specified whether they are to avoid,
minimize, restore on-site, or offset an adverse effect. It is uncertain if and how actions could be
increased or decreased in intensity corresponding to monitoring thresholds, such as when to
switch from reducing speed to stopping traffic.

5. FEIS lacks mitigation required to replace Caribou Protection Measures (CPM) if they are not
required by the new land use plan (CPM are absent from 2014 draft plan proposed by the
Nunavut Planning Commission).

6. FEIS mentions but does not provide descriptive statistics and statistical analyses to capture
the annual and individual variation in movements relative to the project site and roads. This
variability but sometimes high exposure leads BQCMB to suggest that confidence in the
predicted magnitude should be reduced to low and to conclude that effect size will be difficult
to monitor.

6. Monitoring should be linked to monitoring requirements for indirect habitat loss (dust fall as
well as monitoring the nature of the road surface consolidation, wind speeds, vehicle speeds,
traffic type, use of convoys and frequency). Monitoring should also be site-specific along the
roads and include ground-based methods (cameras; user observations; dashboard video; track
and fecal pellet surveys; surveys) which could include thresholds and also calibrate collar
exposure.

BQCMB Conclusion

BQCMB concludes that the residual effects for movements are uncertain without more
information on mitigation to reduce effects and increase confidence in predictions.
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BQCMB Objectives and Recommendations for possible NIRB Terms and Conditions

Objective: To ensure appropriate and responsive adaptive management.
Recommendation:
1. Reduce confidence rating for residual effects on movements from moderate to low.
2. The link between monitoring and adaptive mitigation needs to be made more explicit
and other methods of monitoring movements (more than the satellite collars) need to be

applied.

3. Mitigation needs to clarify how it can be intensified or reduced (structured as a hierarchy
of actions to avoid, minimize, restore on-site, or offset an adverse effect) according to the
monitoring relative to thresholds.

Objective: To ensure mitigation planning is sufficiently adaptive to address changes
implemented by the new land use plan.
Recommendations:
4. Explain how Caribou Protection Measures (CPM) will be applied and how they relate to
other mitigation.
5. Clarification is required concerning whether CPM will be applied voluntarily if they are
not required under the new Nunavut land use plan.

FEIS Comment: BQCMB - 14

Issue: HEALTH

References: Volume 4 Section 1, Appendix 4C; Volume 6, Section 13.2.4

BQCMVB Radio-activity issues are generally a strong concern for communities. This
Community includes effects of radio-activity on health of caribou. Health effects are a
Concerns concern at levels both of individual caribou and herds.

BQCMB Summary of Assessment

1) Health is described relative to exposure to dust and radio-activity. Exposure is based on
telemetry of collared caribou. Caribou may spend 1.1% time in the LAA and 4.7% in the RAA.
2) At about 12 km from the Project Footprint, total annual deposition begins to approach
background levels. The Screening index = exposure/toxicity reference value (=correlated with
the potential of an effect ); all Sls were lower than toxicity levels

3) Threshold is lowest observable adverse effect levels (LOAELs) based on growth and

reproduction.

4) Mitigation is dust control and no specific monitoring is listed as covered by vegetation

monitoring.

5) Residual effects were not assessed as the residual effects were less than toxicity levels. The
level of exposure for caribou to most chemicals is not expected to change from baseline and the
exposure will remain below exposure levels associated with adverse effects.




BQCMB Comments

1. The assumptions about exposure do not take into account variability (for example in caribou
movements) which is compounded by variability in encounter rates, residency time and diet.
The extent of variation should have been used to generate worst and best case scenarios of
metal uptake from forage. The assessment lacks sufficient detail about the duration of uptake in
lichens.

2. Monitoring is based on the reference sites - from the modeling, air dispersion did not overlap
with the sampled reference sites except for the maximum incremental 24-hour average
concentrations of PM10 and PM2.5 —is this enough to discount them as reference sites? While
AREVA contended that the reference sites were valid based on the air dispersion models,
BQCMB is concerned that the higher level represented natural variability raising the question of
how the monitoring will account for that natural variability? For example Table 4.2-8B Plant
Tissue Chemistry Data (Lichen) for Mine Local Study Area and Regional Study Area (2007-2009)
presents the high variability of Uranium ug/g n=56; 0.37+ 2.4 SD <0.006 18.1 (LSA) n=10; 0.014
+0.011 <0.01 0.04 (RSA). BQCMB notes the questions raised for monitoring to detect and
mitigate effects given the variability which consequently adds to uncertainty.

3. The details about monitoring relative to thresholds is lacking, and there is no mention of
monitoring caribou diet and uptake of dust (plant fragment and ash analysis of fecal pellets).

BQCMB Conclusion

BQCMB concludes more information is required to assess residual effects for caribou health.

BQCMB Objective and Recommendations for possible NIRB Terms and Conditions

Objective: To ensure appropriate and responsive adaptive management.
Recommendations:
1. AREVA should re-examine the uptake of metals including Uranium and determine under
what conditions a caribou would have sufficient uptake to have measurable effects. The
uptake conditions would then become the thresholds for monitoring.
2. Monitoring should be re-designed to take a conservative approach to ensure that sample
sites sample gradients for atmospheric transfer of metals including radio-active metals.
3. Caribou diet and uptake of metals should be monitored.
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3.0 Summary of Recommendations

BQCMB-1 Assessment of Significance

1. The results of the effects assessment and cumulative effects assessment need to be re-

evaluated to incorporate the perspectives and knowledge of caribou harvesters for assessing
significance of changes in migratory movements, seasonal range use patterns and availability
of caribou to harvesters.

BQCMB-2 Cumulative Effects Assessment Approach

1. The results of the effects assessment and cumulative effects assessment need to be re-

evaluated from the perspective of caribou:

c) as receivers of stresses from multiple sources that integrate the effects of those combined
stresses

d) as migratory animals that accumulate effects from across their ranges during their
seasonal movements as well as throughout their lives.

BQCMB-3 Value of Caribou and Traditional Caribou-Using Cultures

1.

The results of the effects assessments and cumulative effects assessments for caribou and
traditional culture need to be re-evaluated by giving greater weight to effects on food security
and sustainability of caribou harvest and to acknowledged effects on traditional cultures (likely
reduction and possible loss of traditional values and knowledge).

AREVA should be required to assist governments with the retention of traditional skills,
language, values and knowledge held by caribou-using cultures.

BQCMVB-4 Radio-Activity, Safety of Caribou as a Food Source and Food Security

1.

The cumulative effects assessment should evaluate life-time accumulation of uranium and
other contaminants by caribou from across their range including from multiple uranium mines
anticipated through induced development in Nunavut as well as Saskatchewan and
incorporate perception of radio-activity risk into assessment of effects on food security.
Long-term monitoring of caribou and contaminants associated with uranium mining, including
radioactivity concentrations in caribou and caribou forage species, needs to be conducted
across the caribou ranges (as well as in the Kiggavik RAA).

The hazard management and emergency response plans need to ensure that a plane crash
during transport of yellowcake across caribou range from Nunavut to Saskatchewan would not
distribute radio-active materials.

AREVA should be required to work with Nunavut and Athabasca Denesuline communities
during hazard management and emergency response planning for transportation of
yellowcake.

AREVA’s engagement initiatives for communities across the caribou ranges need to include
frequent and regular updates on results of contaminant monitoring, including radioactivity
concentrations in caribou and caribou forage species from across the caribou ranges (not just
from the Kiggavik RAA).

36



BQCMB-5 Transboundary Effects Assessment

1.

The assessment of transboundary effects needs to be re-evaluated to account for potential
reduction in sustainable harvest levels and availability and accessibility of caribou for harvest
by communities outside Nunavut.

BQCMB-6 Assessment of the All-Season Road

1.

2.

Before the Project is approved, a clear and feasible plan must be developed for mitigating
negative effects to caribou that may result from the all-season road (including increased
harvest, increased dust, deflection of movements and loss of habitat) that is acceptable to
caribou stakeholders, including the BQCMB and representatives from NWT, Saskatchewan,
and Manitoba caribou-using communities. The plan must include feasible measures for
managing public access.

If a feasible plan for mitigating negative effects to caribou that may result from the all-season
road cannot be agreed upon, the all-season road should be removed as a secondary option for
the Project.

BQCMB-7 Cumulative Effects

1.

AREVA should re-examine the energetic model population projections using current vital rates
and combine with harvest scenarios to project population trends for the Qamanirjuaq herd for
best and worst case scenarios.

GN should make results of their monitoring programs available for modeling, assessment and
planning for mitigation.

. GN should provide timelines for implementing the draft 2010 Caribou Strategy and in

particular for mitigation actions (Section 3.1) and non-regulatory harvest management
strategies (Section 5.1).

. GN with co-management partners should collaboratively implement the BQCMB Caribou

Management Plan goals and objectives (Section 3.2) and its strategies outlined for commercial
land use and cumulative effects (Section 6) such as “No new all-season roads should be
allowed on the caribou ranges.” (p. 44)

. AREVA should work with industrial partners and government to implement mitigation to

reduce the extent of ZOl as a factor in determining cumulative effects.

. AREVA and GN should examine the likelihood that regional monitoring programs have enough

statistical power to detect project effects.

BQCMB-8 Mitigation (Mitigation and Monitoring Plan)

1. AREVA should develop a detailed hierarchical mitigation strategy clearly linked to thresholds

and monitoring prior to project approval.

2. The strategy should include a detailed review process and be collaborative with land and

wildlife management agencies and stakeholders (Baffinland’s terrestrial environment working
group would be a useful model).

3. AREVA should provide for annual reporting on monitoring and mitigation with periodic (3-5

year) reviews.
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BQCMB-9 Monitoring (Mitigation and Monitoring Plan)

1. AREVA needs to expand monitoring descriptions to link monitoring to mitigation.

GN should make telemetry data available for monitoring programs.

3. Clarify commitments of GN and its capacity to undertake and report on regional monitoring
and if the regional monitoring is able to detect the predicted project thresholds and effects
such as <10% deflection in migration (monitoring of populations and harvest, and
management of public access along the roads).

N

BQCMB-10 Environmental Protection Plan

1. AREVA to determine when continual improvement can be replaced by adaptive management.
2. NGMP to take the lead to implement a partnership with AREVA (and others) for a collaborative
initiative for a regional terrestrial cumulative effects framework.

BQCMB-11 Mortality

1. Reduce confidence rating for residual effects on mortality to low (from moderate to high) and
increase rating for magnitude to low (from negligible).

2. Before project approval, provide detailed descriptions of adaptive monitoring and mitigation
with intensifying levels of mitigation clearly tied to monitoring thresholds.

3. Increase local site-specific monitoring techniques to reduce reliance on collars.

BQCMB-12 Habitat

1. Reduce confidence rating for residual effects on habitat from moderate to low.

2. Before project approval, provide detailed adaptive monitoring and mitigation with intensifying
levels of mitigation clearly tied to monitoring thresholds. Mitigation objective should be to
measurably reduce the extent of the Zone of Influence.

3. Increase local site-specific monitoring techniques (tracks, fecal pellet surveys; remote
cameras) to reduce reliance on collars.

4. To provide specific triggers to establish when aerial surveys will be undertaken and used to
calibrate representativeness of the collars.

5. Monitoring should address dust as a mechanism for indirect habitat loss and relate levels
(fugitive and <PM 1 particles) to mitigation.

6. The Qamanirjuaqg herd is declining and GN has identified forage shortage as the most
important influence on caribou trends. This changes the context for habitat loss and suggests
thresholds of <5% and a cumulative effects analysis for direct habitat loss are needed.

BQCMB-13 Movements

1. Reduce confidence rating for residual effects on movements from moderate to low.

2. The link between monitoring and adaptive mitigation needs to be made more explicit and
other methods of monitoring movements (more than the satellite collars) need to be applied.

3. Mitigation needs to clarify how it can be intensified or reduced (structured as a hierarchy of
actions to avoid, minimize, restore on-site, or offset an adverse effect) according to the
monitoring relative to thresholds.
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4. Explain how Caribou Protection Measures (CPM) will be applied and how they relate to other
mitigation.

5. Clarification is required concerning whether CPM will be applied voluntarily if they are not
required under the new Nunavut land use plan.

BQCMB-14 Health

1. AREVA should re-examine the uptake of metals including Uranium and determine under what
conditions a caribou would have sufficient uptake to have measurable effects. The uptake
conditions would then become the thresholds for monitoring.

2. Monitoring should be re-designed to take a conservative approach to ensure that sample sites
sample gradients for atmospheric transfer of metals including radio-active metals.

3. Caribou diet and uptake of metals should be monitored.
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