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l. EXECUTIVE SUMMARY - APPROACHESTO INTEGRATED RISK
ASSESSMENT

The gods of chemicd safety programs encompass the prevention, assessment, and
management of both short-term and long-term adverse effects to humans and the environment
resulting from the production, use, trangport and disposd of chemicds Thetools used
internationaly to assess and manage the risks of chemicals on human hedth have generdly
developed independently from the tools used to assess risks to the environment for practical and
historical reasons. However, with increased recognition of the need to protect both humans and
the environment more effectively, an integrated gpproach to risk assessment that addresses
Stuations of multichemicd, multimedia, multiroute, and multisoecies exposures holidicdly is
needed.

The UNEP/ILO/WHO Internationd Programme on Chemicd Safety (IPCS), in
collaboration with the US Environmenta Protection Agency (US EPA), the European
Commisson (EC), the Organization for Economic Cooperation and Development Cooperation,
and other internationa and nationa organizations developed a working partnership to fogter the
integration of assessment gpproaches to evauate human health and ecologicd risks. The overdl
god of thisproject was to promote internationa understanding and acceptance of the integrated
rsk assessment process. Three specific objectives were identified to meet this god: 1) enhance
undergtanding of the benefits of integration, 2) identify and understand obstacles to integration,
and 3) engage key scientific organizations to promote discusson of an integrated approach to
risk assessment.

Theterm "integration” can have many meanings, and severd opportunities exist within
risk assessment generically for integration. For this effort, integrated risk assessment was taken
to be *a science-based approach that combines the processes of risk estimation for humans, biota,
and naturd resources in one assessment.”  Although risk from chemical exposures was a primary
concern, this definition does not limit the integrated risk assessment process to evauation of
chemica risks. It did, however, focus the efforts of the project on the scientific issues and needs
of integrated risk assessment, and away from the varied regulatory and jurisdictiond mandates
and processes of individua governmenta agencies.

Two fundamenta reasons for integrated risk assessment are: 1) to improve the qudity
and efficiency of assessments through the exchange of information between human hedth and
environmenta risk assessors, and 2) to provide more coherent inputs to the decision-making
process. With respect to the latter, human hedlth and ecologica risk assessors often provide
decision makers with incongstent input that results in contradictory impressons of the nature of
risks. This results from differencesin gpproach that should be diminated in an integrated
approach.
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A generic framework and associated documentation were developed to communicate how
an integrated risk assessment could be conducted. Recognizing the amilaritiesin risk
assessment frameworks currently in use internationaly, the integrated risk assessment
framework is based on US EPA=s framework for ecologica risk assessment and its associaed
terminology (US EPA 1998). Ecologica risk assessment frameworks have grester genera
goplicability than do human hedth frameworks (or those environmenta frameworks derived
directly from human hedlth frameworks) in that they 1) were developed to ded with arange of
environmenta stressors beyond toxic chemicals, 2) must describe the nature and role of the
environment in the risk assessment process, and 3) must explicitly identify the endpoint to be
assessed. Further, awel developed body of concepts and terminology exigt in the literature
treating ecologica risk assessment that support integration.

Theintegrated framework consgts of three primary assessment phases. During the first
of these, Problem Formulation, the overal gods, objectives, scope, and activities of the
asessment are ddlineated. The Analysis step conssts of data collection and modeling exercises
to characterize exposure in time and space, and to define the effects on humans and ecologicd
systems resulting from exposure. The methods gppropriate fa the Andysis sep may be
stressor-specific, but dso depend upon the nature of the systems identified to be at risk.
Exposure and effect information are synthesized as estimates of risk in the Risk Characterization
gep. Idedly, these estimates are quantitative with respect to the leve of risk expected under
different exposure scenarios, dthough only quditative estimates of risk may be possble in some
circumgtances. The integrated risk assessment framework treats the rel ationships among risk
assessment, risk management, stakeholder input, and data collection activitiesin agenerd,
parald and concurrent manner. These activities may interact in various ways depending on the
regulatory context and the nature of the assessment problem. Documentation developed to
describe the framework details the purpose and activities of each assessment phase, identifies
points of integration, describes perceived advantages of integration, offers examples clarifying
key concepts, and defines rdevant terminology. This integrated risk assessment framework
received internationa peer review by diverse organizations and scientific experts prior to
findlization.

Case sudies were developed to help communicate the integrated risk assessment
goproach, toilludrate how assessments might be conducted, and to highlight the benefits of
integration. Four assessment problems were sdlected for initia case sudy development based on
1) known linkages between human health and ecologicd effects and exposure to stressors, 2) the
aufficiency of available knowledge of human and ecologicd effects, 3) the adequacy of
information describing the stressor(s) and exposure to humans and ecologica receptors, and 4)
the degree of commondlity in conceptua modes relating stressors to ecologicd and human
receptors with respect to time and spatid scae.
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Using these criteria, the following case studies were developed by pands of scientific
experts 1) therisks of persgtent organic pollutants (POPS) to humans and wildlife; 2)
ultraviolet radiation effects on amphibians, cord, humans, and oceanic primary productivity;
3) risks of tributyltin and triphenyltin compounds, and 4) organophogphorous pedticidesin
the environment. Each case study describes integrated assessment activities rlevant to all
parts of the framework, identifying key points of integration, critical information needs, and
the benefits of integration. Although not actud risk assessments from the standpoint of
completeness and rigor of andys's, the intent behind their development was to demondrate
that integrated risk assessment |eads to enhanced scientific understanding that facilitates high
quality regulatory decisons, assgts in the identification of emerging issues and therefore may
be predictive, provides a resource-effective dternative to independent assessments, and
improves the response time of regulatory decisons

The concepts, gpproaches, and framework for integrated risk assessment were
evauated a an internationd workshop hdd in I5pra, Italy in April 2001. Sponsored by the
IPCS and the EC, the overdl objectives of the workshop were to promote internationa
understanding and acceptance of integrated risk assessment as a decison support tool for
environmenta policy and regulation, and to identify the science needed to conduct integrated
risk assessments.  This workshop was atended by over 40 invited participants, representing
diverse internationa and nationa organizations and expertise. Using the framework and four
case sudies to focus ddiberations, workshop participants were asked to identify: 1) the
benefits of and obstaclesto integrated risk assessment, 2) the research needed to facilitate
implementation of integrated risk assessment and how an integrated gpproach informs the
international research agenda, and 3) mechanisms and actions that can be taken to facilitate
practical gpplication of integrated risk assessment by regulatory bodies.

A principle benefit of integrated risk assessment identified by workshop participants
was the improved effectiveness of the assessment process through exploitation of shared data
and modds, and the trandferability of knowledge of mechanisms and modes of actions across
risk endpoints and stressors. Participants aso concluded that there would be genera
reductions in assessment uncertainties, an increased likelihood of identifying unexpected and
emerging risks, and reductions in overal assessment codts relative to independent ecological
and hedlth assessments. However, severd obstacles hindering acceptance and
implementation of integrated risk assessment were identified, including the traditiond
disciplinary barriersthat exist between ecologicd and human heslth research and assessment
that are emphasized by differencesin terminology, and the indtitutiond, palitical, and cultura
barriersthat are codified in law and regulation in most countries. Concern dso was
expressed that integrated risk assessments would be percaived as inherently more complex,
and thet they might resullt in higher cogtsinitidly as integrated assessment protocols are
worked out. Few insurmountable barriers of a grictly technica nature were identified.

With respect to the research needed for effective integrated risk assessments,
workshop participants identified harmonization of exposure characterization and surveillance
methods and modds as criticd.  Further, they recommended deve opment of common risk
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endpoints across taxa, and improved understanding of mechanisms of action & multiple
scaes of biologica organization as means to improve extrapolaions of data and information.
Development of methods and measures thet facilitate comparison of risks among endpoints
was identified as away to improve the vaue of assessment conclusons to risk management
decisons. Participants aso recommended development of improved cost/benefit methods
both to support decison-making and to be used to demondrate the benefits of integrated risk
assessment.

Findly, workshop participants expressed their commitment to promote and facilitate
acceptance and implementation of integrated risk assessment, suggesting that remova of
terminologica and other non-scientific barriers might be accomplished through integration of
educationd and training experiences. Enhanced funding of integrated risk research, and
continued communication of the advantages and benefits of integrated risk assessment to key
organizations and the scientific community as awhole were recommended as important in
thisregard. Severd communication activities were suggested, ranging from presentation a
scientific meetings and publication in the scientific literature, to development of aweb-based
clearinghouse of relevant information. \We hope that these collaborative efforts of the IPCS,
EC, and other internationd and nationd organizations will hdp to establish the foundation of
internationally-accepted guidance for integration of risk assessment.



