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Ecological risk case study: Waquoit Bay, Massachusetts The trend toward ecosystem- and watershed-wide risk assessments requires a complex consideration of multiple stressors and endpoints. To get some experience in these system-wide assessments, EPA's Office of Research and Development and Office of Water initiated five watershed case studies in 1992. "Right now we don't know how to evaluate the effects of multiple stressors, so in conjunction with the case studies we will be developing those tools," said Suzanne Marcy, EPA senior scientist who chairs the case study technical panel. The studies are located in Nebraska, Ohio, Virginia, Idaho, and Massachusetts. The Massachusetts case study is assessing the Waquoit Bay estuary on Cape Cod, which supports commercial fishing and recreational uses and is under stress from residential development and industrial, agricultural, and marine activities. Scallops have diminished as their eel grass habitat declines, and shellfish advisories about bacterial contamination are increasingly common. Algal mats that cover the bay are believed to be responsible for the eel grass loss and for fish kills. A risk assessment team representing federal, state, and local governments worked with national, state, and local organizations and the public to develop the management goal for the estuary: to re-establish and maintain water quality and habitat conditions in the bay and surrounding wetlands and waters; to
 
 Waquoit Bay risk assessment team co-chair Parti Tyler (left) evaluates different stressors on the watershed's freshwater resources at John's Pond. support diverse, self-sustaining commercial, recreational, and native fish, wildlife, and shellfish; and to reverse the degradation of ecological resources in the watershed. This goal has been broken down into 10 objectives that lead to specific assessment endpoints; eel grass abundance and distribution, species diversity and abundance of bottom-dwelling invertebrates, migratory fish, water-dependent wildlife, estuarine and freshwater fish, and invertebrates. All of the case studies have completed the "problem formulation" stage, according to Marcy, and are now beginning to analyze available data. —REBECCA RENNER
 
 the early problem formulation stage. Risk managers need to be involved with the assessment from the start, according to the guidelines, especially when it comes to choosing endpoints. "Endpoints must be chosen with regard to the decision being made," Wood said. "The emphasis must be on things that the public wants to protect, and the endpoints need to reflect this." This emphasis on problem formulation is crucial, according to Anthony Maciorowski, ecological effects branch chief at EPA's Office of Pesticides. "Risk managers and risk assessors should work on problem formulation together, but sometimes that doesn't happen in the real world. Clarity needs to come in the problem formation phase. It is critical that the assessment uses an objective method and that the limits of extrapolation are understood from the start." Problem formulation, and in particular the need for broader participation in the early stage of ecological risk assessment, is the most direct way to improve assessments, according to Peter deFur, Environmental Defense Fund senior scientist and a member of the guidelines peer-review group. The way to integrate the policy and social issues into ecological risk assessment is to deal with them at the start through the involvement of different groups with different perspectives, he said. Such consensus-based assessments are under way, according to deFur, who cites the watershed comparative risk assessment of the Elizabeth River in southern Virginia as an example of this approach. The Elizabeth River Project is a nonprofit group working to establish a partnership to clean up the river, which empties into the Chesapeake Bay at Norfolk. 1 7 4 A • VOL. 30, NO. 4, 1996 / ENVIRONMENTAL SCIENCE & TECHNOLOGY / NEWS
 
 By involving different groups interested in the river, from the U.S. Navy to commercial fishermen and recreational boaters, the group has developed consensus risk assessment priorities. Wood believes that large-scale ecological risk assessments will become more important in the future. Interest in evaluating risk at the watershed and landscape levels is growing and heralds new levels of complexity for ecological risk assessment. Several EPA departments in addition to ORD have recently finished or are working on specific guidance relevant to their own needs. The Office of Water is developing ecological risk principles at the watershed scale, and the Office of Pesticides Programs' Aquatic Dialogue Group has published recommendations for pesticide risk assessment for aquatic ecosystems. A document covering Superfund sites is also in preparation. The ORD draft guidelines are being modified, and the office plans to have a document ready for public comment this summer with final publication by early 1997, according to Wood. References (1) Suter, G. W. II. Ecological Risk Assessment; Lewis Publishers: Chelsea, MI, 1993. (2) "Framework for Ecological Risk Assessment"; EPA Risk Assessment Forum; U.S. Environmental Protection Agency: Washington, DC, 1992; EPA/630/R-92/001. (3) "Draft Proposed Guidelines for Ecological Risk Assessment"; U.S. Environmental Protection Agency: Washington, DC, 1995; EPA/630/R-95/002.
 
 Rebecca Renner is a contributing editor of Environmental Science & Technology based in Pennsylvania.
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