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Introduction
The consideration of human health impacts in EIA is guided by several pieces of Canadian federal and provincial legislation, including the current Canadian Environmental Assessment Act which defines an ‘environmental effect’ as including any change that a project may cause in the environment, including any effect of any such change on human health. While there have been a number of proposals to better address human health impacts in EIA, recent research suggests that there is very little agreement on the scope of health issues in EIA and little consistency in assessment approaches. EIA practices vary considerably in Canada. However, given that experience with large scale developments and EIA exercises in Canada’s Northern regions date back to the 1970s, one would expect to see considerable advances in the nature of and extent to which health impacts are considered in EIA and the lessons derived from experiences being transferred from one case to the next.

This paper reviews the experience of EIA in Northern Canada with regard integrating human health considerations. We examine a number of case studies in Canada’s Northern regions, from the Berger Inquiry which was the first of its kind to consider the impacts of development on the well-being of northern communities and changed the prospect of development in Canada’s North, to the more recent Voisey’s Bay nickel mine and mill assessment. The objective is to examine whether and in what ways health considerations in EIA have evolved and the nature and scope of health impacts. From these case studies, a number of observations about integrating health impacts into EIA will be drawn in order to provide a basis for learning to advance future practice. 

Northern Health and EIA

The North is home to unique environmental, economic, socio-political, and cultural realities that differ substantially from the rest of Canada.  The case for integrating health assessment in EIA is perhaps strongest in the context of Northern project developments, as the impact of development due to the influx of money, subsequent social problems, and changes to traditional lifestyles is much greater in the north. According to O’Neil and Solway (1990), assessments of health effects must adopt a multidimensional or “holistic” view of health, and must acknowledge effects at the community level, as well as the unique environmental, economic, socio-political, and cultural realities, in order to be effective in the North.  O’Neil and Solway go one step further to suggest that “no development should be allowed to proceed in the North unless it makes a positive contribution to health and communities.”
Notwithstanding the recognized need to incorporate health in EIA, an international study of the effectiveness of EIA (Sadler, 1995) revealed that in practice the consideration of social and health impacts seems to be lacking or not given adequate treatment project-level EIA.  Burdge (2002), in a commentary on the state of social impact assessment, agrees suggesting that EIA often fails to address the impacts of project development on human communities and culture.  A workshop by the Canadian Environmental Assessment Research Council (CEARC, 1990), held specifically to evaluate the effectiveness of human health consideration in EIA in Northern Canada, acceded that human health is not adequately considered by processes that evaluate the effects of proposed development on Northern environments and communities (O’Neil and Solway, 1990). Furthermore, when health effects are considered in Northern EIA, they are generally limited to the investigation of effects on the non-human, natural environment.  While there is every reason to expect continual process development, further research is needed to increase the understanding and effectiveness of incorporating health into Northern EIA.
In the sections that follow we summarize three principal case studies of Northern EIA. Our objective is to identify lessons learnt from case study experiences and suggest ways to move EIA forward to a more effective integration of human health in project assessment. The case studies are not meant to represent ‘best’-practice examples of health assessment in Northern EIA, rather they serve to illustrate a number of principles and practices with regard to health integration, and are those cases most often raised in discussion by study participants. 
Case Studies

In 1973, following the decision to build the Alaska pipeline, an Inuit tribal chief questioned: “now that we have dealt with the problems of permafrost and the caribou…, what about changes in the customs and ways of my people?” (Shantz, 2002).  Such concerns of the impacts of Northern development on communities were addressed by Chief Justice Thomas Berger who, in 1974, led an inquiry into Canada’s Mackenzie Valley pipeline project, extending from the Beaufort Sea, Alaska to Alberta, Canada.  The inquiry was the first of its kind to consider the potential impacts of development on the northern environment and the well-being of northern populations. Judge Berger ruled that human impacts on indigenous populations, including culture, society and health, were the reason for declining the permit to construct the pipeline.  The Berger Inquiry would potentially change the prospect of northern development and the consideration of human impacts in EIA. It is against this Berger backdrop that we evaluate Canada’s experience with health integration in northern EIA practice, and suggest a number of requirements of Northern EIA for health integration. 
1. Northern Saskatchewan Uranium Mining
The Northern region of Saskatchewan is home to several world class uranium deposits and mining and milling operations, including the initial Rabbit Lake mine and current Eagle Point extension, the recently decommissioned Cluff Lake mine, Cigar Lake, Mclean Lake, McArthur River Mine and Key Lake Mill, and the soon to be developed Midwest property. In this section, we focus on three of these projects, the initial Rabbit Lake project and Eagle Point extension, the recently decommissioned Cluff Lake mine, and the more recent McArthur River project.
Rabbit Lake Project

In 1968 the first major uranium deposit was discovered at Rabbit Lake, in the Athabasca Basin of Northern Saskatchewan. Following several years of mine operations and exploration, an additional  radioactive occurrence was found in the Rabbit Lake area, and in 1987 Cameco Corporation submitted an EIS to federal and provincial regulatory agencies for approval to mine three new ore bodies, including the Eagle Point Extension. The Atomic Energy Control Board of Canada determined that the environmental effects of the proposed project would be mitigable. The project was approved and license issued for development.  Four years following the application for development, a joint federal-provincial EA Panel was appointed to examine the environmental, health, and socioeconomic effects of uranium mining activities in Northern Saskatchewan, including the Eagle Point Extension and initial Rabbit Lake mine projects. Contamination of the biophysical environment and subsequent exposure pathways to radionuclide and heavy metals was of primary concern to the Panel, and was also the primary health concern identified in the initial project impact statements. However, notwithstanding more than a decade of biophysical environmental monitoring dating back to the operations of the initial Rabbit Lake project, the Panel noted that there were no comparable, consistent data to establish the actual impacts of mining operations and radionuclide effects on fish; an exposure pathway of considerable implications for human health. The Panel concluded that the monitoring program failed to provide assurance to those most affected by the project.
Cluff Lake Project
In June of 1971, following the initial Rabbit Lake discovery, a high grade uranium deposit was found within the Athabasca region north of Cluff Lake. Five years later, in late 1976, Amok Ltd. submitted an environmental assessment and safety report to the Saskatchewan Department of Environment concerning the development and operations of the Cluff Lake uranium deposit.   Similar to the Rabbit Lake project, the scope of health in the Cluff Lake assessment was restricted to the physical components of health impacts, in this case the risk of mine worker exposure to radiation. This narrow scope of health and the challenges in addressing a broader range of health concerns in EIA was reflected in the Final Report of the Cluff Lake Board of Inquiry, which explicitly recognized the difficulty of assessing the social health impacts of uranium mining activities on Northern communities. The Panel suggested that it a “near impossible task” to measure the social costs of uranium mining operations on an already disordered Northern society  (Cluff Lake Board of Inquiry, 1978: 174). In principle, according to an interviewee from one of the regions uranium mining companies, there are often too many confounding factors in Northern communities to tell whether there is an effect or not since all communities are too far away for direct effects assessment based on ecological risk and pathways monitoring. For the most part, social health impacts were not addressed in the Cluff Lake project due to the social complexity of Northern communities and the lack of causal impact links. What were addressed included the health impacts that the proponent had direct control over, notably employment and business opportunities.

McArthur River
Underground exploration of the McArthur River site commenced in 1993 and in 1997 a joint federal-provincial EA Panel granted project approval. Since operations began in late 1999, McArthur River continues to be the world’s most productive, highest grade uranium mine. In comparison to the Rabbit Lake and Cluff Lake experiences, the scope of health considered in the McArthur River EIA and Panel Report reflects well on the EIA process. Health was explicitly defined in the assessment and panel report to include social well-being and quality of life, recognizing the links between health and various physical and social health determinants. Health impacts of uranium mining activities were assessed within this broader conceptualization of health, including cumulative health effects, and emphasis placed on three health-based monitoring and assessment programs, including physical health effects based monitoring of environmental contaminants, epidemiological assessment, and community health assessment of employment, income, education, housing, lifestyle, and traditional land use activities of Northern residents.
2. NWT Diamond Project

In 1994 the Canadian Department of Indian and Northern Affairs and Northern Development initiated an environmental review of Canada’s first diamond mine, 300km northeast of Yellowknife in the Northwest Territories (NWT). The proponent, BHP Billiton (BHPB), submitted an assessment document in 1994 and a full Panel review followed.  Project scoping meetings were held in early 1995 from which the Public Review Panel made a number of recommendations to BHPB Ekati concerning health and socioeconomic environments, including recommendations to consider social and cultural traditions, land use patterns, physical health, demographics, education and employment, and public social services and infrastructure. Based on review of BHPB’s impact statement the Panel concluded that the project would be of significant benefit to Northerners and that the predicted impacts of the project could be mitigated. Twenty-nine recommendations were made to ensure that environmental, health and socioeconomic issues were identified and managed appropriately. Included amongst the proponent’s response to the Panel was local job creation, community meetings and cross-cultural training to identify cultural concerns and minimize potential conflicts between Northern residents and outside workers, education and employment training programs, and community-based committees to deal with emerging social health problems (Kwiatkowski and Ooi, 2003). 
Three important issues concerning social and community health emerge from BHPB’s Ekati mine assessment. First, notwithstanding BHPB Ekati’s commitment to local communities, the EIA process failed to address if, when, and how mining could contribute to longer-term community health and sustainability beyond the life of project employment. Second, the nature of employment, its scheduling, and distance of the mine site from home communities created a situation in which the benefits of employment may be offset by the costs of social and family disruption and loss of opportunities to participate in traditional lifestyles and activities. Third, while the Ekati project is recognized as a benchmark in Canadian Northern EIA with regard to its follow-up commitment and appointment of an Independent Environmental Monitoring Agency, the selection of health and social indicators for follow-up programs are based on Territory-wide data and may be too coarse to adequately detect real impacts in those communities most affected by mining activities.
3. Voisey’s Bay Mine/Mill 

In 1993 a rich nickel-copper-cobalt deposit was discovered at Voisey’s Bay, northern coastal Labrador.  The proponent, Voisey's Bay Nickel Company Limited (VBNC), a subsidiary of Inco Limited, submitted in 1997 a proposal for the development of a proposed mine/mill complex and related infrastructure to produce mineral concentrates at Voisey's Bay. Similar to the BHPB Ekati and McArthur River projects,  the Voisey’s Bay project reflects well on the scope of health in EIA. Specific guidelines were to be followed by the proponent when preparing its impact statement including consideration of traditional land use activities, housing, quality of life, health, diet and country food dependency.  The Voisey’s Bay EIA is noteworthy from a health perspective for at least two reasons. First, it is the only project within Canada’s North to explicitly adopt a sustainability mandate. In the impact statement guidelines for the project proponent, the Voisey’s Bay Panel explicitly identified the sustainability criterion, noting that EIA should go beyond minimizing damage and requiring that an undertaking maximize long term, durable net gains to the communities affected. Second, the Voisey’s Bay case is unprecedented with regard to the Panel’s requirement to incorporate gender-based issues, including gender-based health concerns, in the project assessment. That being said, the Voisey’s Bay case is perhaps a step backwards in that while there existed an explicit mandate for the project to make an overall positive contribution, there was very little attention given to the direct health impacts of the project on mine employees, and very little actual assessment as to how differential impacts might actually affect the health of Inuit women. 

Observations and Conclusions
From the early Rabbit Lake project to the more recent Voisey’s Bay project, we are seeing improvements in the integration of health effects in project-EIA. However, for the most part, when health effects are considered they rarely go beyond physical health impacts and risk assessment. In cases where broader social health issues are addressed, attention seems to be limited to those impacts for which the proponents have direct control over, notably employment and business opportunities. The case studies suggest that the holistic view of health as argued for by O’Neil and Solway (1990) and reflected by the World Health Organization’s definition of health, is typically not present or not well addressed in Northern EIA. The difficulties seem to lie in identifying causal links between project actions, environmental change and human health; identifying appropriate resolution of health-based indicators; and establishing contextually relevant health mitigation and management programs. 
Based on Canada’s experience with Northern EIA and health integration, we suggest that at least three broad requirements of EIA are necessary if health is to be given sufficient treatment in project-based assessment; notably that EIA:
· adopt a broader definition of health and identify health VECs beyond physical components when scoping project impacts and baseline environments; 
·  identify direct, indirect and cumulative health and health-related impacts based on the determinants of health;
·  adopt a pro-active and contextually relevant approach to impact management by proposing measures to avoid or mitigate potentially negative health impacts, but also to create or enhance positive ones; and
·  follow-up to address the actual health impacts and ensure that project related health objectives are being met. 
We are, of course inherently biased in the sense that we believe human health should be addressed as part of project assessment if EIA is to fulfill its sustainability mandate. That being said, there are those that disagree arguing that the scope of EIA is already too broad, and by adding more elements to the process we are only confounding the usefulness of EIA for ensuring responsible project development and managing environmental impacts. 
Two questions emerge from this divergence of perspectives:
· How much consideration should be given to human health effects in project EA? 

· Should health effects be assessed in a parallel health impact assessment process? 

In conclusion, we believe that we can and need to do a better job of assessing health issues in project EIA, particularly in Northern environments. At present, however, EIA can be seen as a necessary but not sufficient process for assessing and promoting human health impacts associated with Northern development.
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