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BC/CD/MG/MM – Conference Report News Headlines: The SETAC Europe 13th annual meeting consisted of well over 1000 platform and poster presentation on all aspects of environmental toxicology and chemistry.  A large variety of ecological risk assessment models, statistical approaches and databases are available and seem robust.  However, their utility is restricted by limitations in knowledge on basic ecosystem interactions, and in the ability of scientists to clearly communicate with regulators and the public.  
EXECUTIVE SUMMARY OF SCIENTIFIC/TECHNICAL RESULTS

This meeting was large and interdisciplinary, with multiple, concurrent sessions.  There were well over 1000 delegates from dozens of countries, and over a thousand presentations.  Thus, no single reviewer can provide information on the full scope of the meeting.  The focus of this review will be an assessment of approaches to Life Cycle Analysis (LCA), Landscape risk assessment, probabilistic risk assessment and risk communication among other issues, in terms of their strengths, limitations, and how these approaches might provide insights into large-scale environmental assessment and management.  

SCIENTIFIC PROGRAM

SETAC Europe 13th Annual Meeting:  Until the meeting was over, the scientific programme was available on the web at www.setaceu.org.  For information on programme, contact Valerie Verstappen at valerie.v@setaceu.org. 

TRENDS AND HIGHLIGHTS

The course “Introduction to toxicological risk and impact modelling for assessing chemical emissions in LCS and other comparative applications”, taught by D. Pennington, M. Margni M. and J Payet was surveyed.  Providing a clear divergence from methods based on conventional regulatory-oriented risk assessments for screening chemicals, these models apply a modular approach to help estimate the cumulative chronic toxicological risks and, as far as currently feasible, the potential impacts associated with chemical emissions for use in comparative applications such as life cycle assessment (LCA). The model framework and associated methodology used for the course are encoded for Western Europe in the tool IMPACT 2002 -IMPact Assessment of Chemical Toxics, version 2002. The course introduced the concept of production versus subsistence-based exposure scenarios, described how spatial and non-spatial, as well as steady-state and dynamic assessments can be conducted using a consistent framework, and identified the key parameters in such assessments. A default database currently enables estimation of characterisation factors (cumulative risk and potential impact per kg emission) for 1000's of chemicals on a regional and global scale.  

The course description states “A clear need exists for researchers, users, and stakeholders to understand the true relevance and limitations of (eco-) toxicological indicators in comparative applications such as LCA (Life Cycle Assessment). This need has driven the development of IMPACT 2002 -Impact Assessment for Chemical Toxicants: A modular approach designed specifically for the comparative assessment of chemical fate, human exposure, and toxicological impacts. Among other more traditional applications IMPACT2002 estimates, as far as possible, the cumulative likelihood (risk) and potential consequences of toxicological impacts associated with a unit mass of a chemical emitted into the environment. Estimating the cumulative impacts linked to a mass of a chemical emitted (e.g. one kg), rather than to a flow rate (e.g. one kg/hour) and associated time/space-specific risks or impacts, represents a clear and important departure from many current regulatory-orientated risk assessment practices. Cumulative risks and potential impacts can occur over multiple generations and at multiple sites, often below policy-based thresholds; particularly for persistent chemicals subject to disperse long-range transport. However, there are important limitations in our current ability to estimate such risks and impacts. Clearly establishing the relationship and limitations of indicators, including the main drivers of uncertainties, is important for ensuring future scientific improvements and the credibility of relative comparisons in applications such as LCA. Other potential multimedia/multi-pathway models for fate, exposure and effect that could be adopted/adapted for use in comparative applications include:  (E)USES: EC. (1996). EUSES, the European Union System for the Evaluation of Substances. The Netherlands: National Institute of Public Health and the Environment (RIVM). Available from European Chemicals Bureau (EC/DGXI), Ispra, Italy p; CalTOX McKone To, Bennett Do and Maddalana Ro (2001). CalTOX4.0 Technical Support Document, Vol. 1. Berkeley, CA: Lawrence Berkeley National Laboratory. LBNL - 47254. http://eetd.lbl.gov/ied/ERA/”

These and similar models provide powerful tools for assessing the regional, population or global impacts of specific toxin emissions.  For instance, comparative analyses can be carried out to determine the relative impacts of various fungicides of equal efficacy in a field.  Because they are highly mechanistic, they have a degree of transparency that allows the user to apply different assumptions and constants.  However, like many very quantitative and detailed models, they run the risk of providing the illusion of greater realism or certainty than simpler, field-based approaches, even when flawed.  In fact, both approaches have a role in the decision making process, and the value of even the most complex model is only as good as the data that go into them.  These points were reinforced in the LC analysis and risk assessment sessions throughout the conference.  A number of speakers presented specific case studies on the topic.  Some of the strengths, weaknesses and uncertainties of such inputs were the focus of the other sessions attended and will be briefly summarized below.

In the Special Symposium on Probabilistic Risk Assessment, a number of speakers addressed the various approaches to this topic.  WJ Warren-Hicks stated that there are many ways to think about the “nature of chance” and the “nature of environmental decisions”.  He stated that education minimizes confusion in these choices.  Monte Carlo analysis is a good tool, but not transparent.  While it is adaptable, and useable, it can be misused and is limited to simple frameworks.  Nonetheless, it has been adopted by many US regulatory agencies.  One of the main strengths of this approach is that it can predict a range of outcomes with variable input functions.  Baysean statistics, he stated, are difficult to understand, but work well with difficult problems.  Probability bounds are useful when one is relatively confident of variability and uncertainty.  He recommended simple calculations.  A critical point that this (and other) authors made was that every step in a probability process (and there may be thousands) could affect the outcome more than the selection of the statistical method.  Thus, it is critical that one assures that the data put in the models is of the best quality possible.  These methods have been used for the siting of reactors, superfund, toxicity evaluation, endangered species, high production volume chemical assessment, and now also for pesticide evaluation.  However, he does not believe use will grow without regulatory acceptance.  To achieve this, it is critical to work with regulators ahead of time and often, to clearly explain advantages and assumptions, to outline expected decision framework and criteria, and to avoid getting bogged down in vocabulary.  To the question of whether we can “trust” probability, he stated that no such analyses are used to decide contentious issues, so the role of science and math is minimized in these cases, and the Weight of Evidence (WOE) approach takes over.  Thus, for technical and decision support, final decisions are influenced by many factors.  This approach is part of the decision process, and not for the final decision.  He contended that this approach is more informative than the precautionary principle, but that all methods are useful.  Finally, the take-home message was to communicate, educate and keep it simple.  

TP Traas presented “Probabilistic terrestrial risk assessment - where to start and where to stop?”  He contended that such an analysis should begin when one is no longer “satisfied with defining best and worst case scenarios”, and when one wished to express risk as the probability that (no) adverse effects occur, and when uncertainty can be quantified and it is worthwhile to do so.  He stated that it was important to agree on what risk was being studies (endpoints), on what model was being used to predict risk, and on the validity of the model.  After some case studies, he made the point that transparency is critical.  

P Callow presented “Species Sensitivity Distributions (SSDs) - help or hindrance?”  He stated that the old approach, using a single endpoint or fixed factor for a conclusion was good under some conditions such as screening.  However, a more elegant approach is to use SSDs.  In this approach, one looks at the sensitivity of many species to a stressor and looks at the distribution.  One then determines the level at which 95% of the organisms are unaffected.  The catch is that this gives an impression of transparency, precision and accuracy that is not there.  In his opinion, the science is not currently up to the task of using this approach for cost/benefit analysis and decision-making.  The major problems, he asserted, is that effects data are limited, and thus is used in misleading ways.  In particular, effects data are taken from the literature, but not in a critical way.  Often, data are combined for studies using a variety of endpoints (acute, chronic, and converted) in an opaque way.  Species selections are not random, and can be biased.  He contends that we are not necessarily catching species of concern or comparable to real ecosystems (trophic interactions are not considered).  Re-analysis of published SSDs that were corrected for these effects resulted in significant shifts in both directions, depending on the case study.  Thus, these SSDs can be either over- or under-protective.  He pointed out as well that field and laboratory SSDs don’t always correlate, due to bioavailability, pH, exposure and taxonomic differences.  He concluded that while SSDs are potentially helpful, much greater transparency, clarity and relevance must be sought.  Much more attention needs to be given to the source and composition of input data as well as to the careful interpretation of outputs, he stated.  

A Fairbrother presented “communicating probabilistic risk outcomes to risk managers”.  Her major point was that many users of data, such as regulators (and the public) are not technically trained.  Thus, it is the responsibility of the scientists to communicate well, if they are to make any difference.  To this end, she recommended transparency, clarity, consistency, reasonableness, lack of obscure language, brevity, plain language, no jargon, and simple tables and graphs.  She stated that barriers to clarity were probability theory, complex manipulations of math, use of a priori knowledge, and shifting decisions about acceptability of risk from risk assessors to risk managers.  She pointed out a number of problems with probability, most based upon the fact that people do not generally deal with probabilistic information in an informed way, but are subject to a number of biases and fallacies.  Rather, she suggested that one should one should 1) begin with a clear statement or question, 2) define endpoints in a spatial and temporal context, 3) define input variables, and the causes of natural and methodological variability, 4) carry out a sensitivity analysis - can one make a decision now, or are more data needed? 5) Determine the most important variables - can one reduce uncertainty or not? and 6) provide appropriate reference points.  She stated that for the risk management of uncertain outcomes, there were two approaches.  The first is “bright lines” or single criteria.  If, for example, a hazard quotient is less than one, there is no risk; if it is greater than one, there is risk.  In this case, the risk assessor is “carrying the decision”.  The other approach is no bright lines.  The risk manager now “carries the decision”.  If the probabilistic assessment states that there is 0% chance, or 100% chance of risk, the decisions are clear (though such statements are in themselves improbable).  However, what decision is to be made if the risk is 1-99%?  Such a decision is a function of the individual, institution and socio-political factors.  It is the responsibility of the scientists, in such a case, to express the information in a clear, uncluttered way, to help the decision makers, rather than just impress them with jargon.  

A scheduled presentation by D Santillo from Greenpeace on “Conceptual Failings of probabilistic risk assessment” did not happen, so the expected discussion of the precautionary principle vs. probabilistic risk did not occur.  

A session on “Risk communication - from risk management to sustainability management?” raised similar issues about the need to assure the clarity, quality and transparency of data.  In the US, the OMB and EPA are developing guidelines.  HERA, or Human Environmental Risk Assessment, in support of EU chemicals policy, and chemicals legislation in Europe were all discussed in terms of how data are used for decision making.  Though some of the approaches differed, the themes were the same as those already described.  Fundamentally, the outcomes of these models are only as good as the data that go in, and there is a need for more work on the basic information.  An interesting point was the clarification of two terms that are at times used somewhat interchangeably, but mean very different things - variability is defined as “true” variability such as that which results from heterogeneity.  On the other hand, uncertainty was defined as “ignorance” based upon gaps in our scenarios, and model parameters.  Until we reduce uncertainty, our predictions will not be as good as they should be.   

The Monday keynote speaker, Dr. O. Renn discussed the challenges in risk characterization.  The first was complexity - the difficulty of assessing causal and temporal relationships.  The second was uncertainty - variation among individual targets, measurement and inferential errors, genuine stochastic relationships, and system boundaries and ignorance.  The third was ambiguity in interpreting results - the differences in opinion whether things were uncertain or not.  These are the function of opinion, a societal value judgement.  He stated that it was this, not uncertainty, which creates controversy.  He suggested that different tools address these different elements.  He stated that risk assessments, whether actuarial, probabilistic or health risk assessments, have a number of common features.  They all rely on relative frequency to express probability, they all exclude societal and cultural impacts, they are only rough estimates for socially induced risks such as sabotage, terrorism and human error, and the probability and magnitude of adverse effects are normally multiplied (expected value approach).  However, the Global Change Council of Germany defined a number of terms that must be considered in decisions - probability, potential for harm, uncertainty (both variability and genuine ignorance), ubiquity (intra-generational equity), persistence (inter-generational equity), delayed effect (extra-generational equity), equity violations and potential for social mobilization.  All but the first two parameters can be defined as “sustainability” terms.  They then defined a number of types of risks that might require different management approaches.  Examples include 1) Damocles (high catastrophic potential, probability widely known, but data uncertain, such as a nuclear meltdown), 2) Cyclops (no reliable estimate of probabilities, high catastrophic potential, such as terrorism), 3) Pythia (causal connection confirmed, damage potential and probability unknown or indeterminable), 4) Pandora (casual connection unclear or challenged, high persistence and ubiquity, such as bioaccumulation) 5) Cassandra (unacceptable risk but long delay between causal stimulus and negative effect, such as the end of the Gulf Stream), and 6) Medusa (perception of high risk among individuals and large potential for social mobilization without clear scientific evidence for serious harm, such as EM radiation (“phantom risk”)).  He suggested that there were different approaches depending on the type of risk.  Risk-Based Management is appropriate when there is sufficient knowledge of key parameters (Damocles or Cyclops).  Resilience-Based Management (Precaution) is appropriate with there is high uncertainty or ignorance.  This is the answer to high vulnerability, so that when risk manifests itself it can be coped with (Pythia or Pandora).  Discourse-Based Management is appropriate when there is high ambiguity, and the need for societal discourse between people with different values (Cassandra and Medusa).  He called this approach (moving from the simple to the complex) the Risk Management Elevator.  For high complexity, more assessment is required.  One begins with routine operations, then scientific risk assessment, then risk balancing.  More players are brought in at each layer.  How does one select the level?  He suggested, via a risk board.  In support of sustainability, he suggested that there should be an emphasis on uncertainty and ambiguity, trans-disciplinary research, a focus on persistence, ubiquity and time delays, integration of physical, economic and social cause and effect chains, adaptable management styles, involvement of stakeholders, industry and NGOs, and public participation.  He suggested that risk should be categorized into acceptable, problematic and non-acceptable, and the problematic risks should be further subdivided into the classes described, before an approach is selected.

Sessions on Landscape Risk Assessment in support of pesticide management made clear the importance of field observations at every scale for appropriate risk assessments.  Studies of biodiversity in various water bodies made clear the importance of often ignored habitats such as drainage ditches and pools in highly altered landscapes.  Bird studies pointed out the importance of the feeding behaviors of various birds on pesticide risks.  Clearly to effectively protect ecosystems from pesticides, much information is needed about the status, and interactions, between agricultural land, microhabitats, and wildlife.  A number of these studies and tools, such as the UK Habitats project, funded by DEFRA, and GREAT-ER, a regional assessment tool for European rivers, provide frameworks and inputs that will be important for issues such as river-basin-wide sediment assessment now being mandated in Europe, and other aspects of integrated, sustainable management.  As agencies and industry develop studies and databases in support of specific tasks, it is important that others, with different but related goals avoid expensive duplication, but rather that the use of such data is maximized.  

PROCEEDINGS

No proceedings volume will be prepared.  An abstract volume is available, in CD or paper formats.  Contact Valerie Verstappen at valerie.v@setaceu.org.  The SETAC journal is Environmental Toxicology and Chemistry, and ultimately much work presented at the meeting will be submitted to this and other journals.
ASSESSMENT

Annual SETAC Europe meetings began in 1991 with 500 delegates and ~200 presentations.  In 2002, there were 1400 delegates and more than 1400 presentations.  This year was at least that large.  While this was a SETAC Europe meeting, there were a large number of non-European participants, particularly those from the US.  The poster sessions were large, with extensive developments in regional assessments, detailed studies of new chemical and toxicological assessment tools, regional databases, and risk and fate models.  There is a growing trend for cross-European studies and policy.  The abstract volume contains both an author and keyword index, and is thus quite valuable for interested parties.  However, abstracts are quite short and do not include any contact information beyond the author’s organization, so follow-up can be difficult.  

The focus of this review was on the various approaches to risk assessment and communication, their strengths and weaknesses.  While approaches to evaluating risk vary considerably, no one approach stands out as the best.  Rather, they should be selected based upon the goals of the study, the quality and complexity of the data available and the needs of the data users.  There is a clear need for more research into the basic data that feeds into risk assessments - mechanisms of risk, databases on the sensitivity of various species to single and mixed stressors, bioavailability, trophic transfer and interactions, and cross-disciplinary interactions.  A large variety of models, statistical approaches and databases are available and seem robust.  However, their utility is restricted by limitations in knowledge on basic ecosystem interactions, and in the ability of scientists to clearly communicate with regulators and the public.  

The Office of Naval Research International Field Office is dedicated to providing current information on global science and technology developments. Our World Wide Web home page contains information about international activities, conferences, and newsletters. The opinions and assessments in this report are solely those of the authors and do not necessarily reflect official U.S. Government, U.S. Navy or ONRIFO positions.

