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Executive Summary

The two workshops that comprised the ORD-sponsored series, Identifying Information
Needs for Risk Managers, held in June and July of 1999, provided opportunities for EPA
managers and staff to engage in a cross-agency dialogue on informing the risk management
decision-making process. The two workshops addressed four general topic areas.

Risk management paradigms/models
Information needs for risk managers

Risk assessor-risk manager communication
Stakeholder involvement in decision making

Workshop participants discussed these topics within two related contexts: (1) informing the
decision-making process by bringing all relevant information to bear on decisions, and (2)
identifying research opportunities to meet currently unaddressed or future information needs.

Risk Management Paradigms/Models

After reviewing and discussing several diagrammatic representations of the risk
management process, including models developed by the Presidential Commission on Risk
Assessment and Risk Management and ORD’s National Risk Management Research Laboratory,
workshop participants indicated that a simple model could provide a useful, if not complete,
representation of the risk management process. The utility of such a model would be two-fold.
First, it would provide managers with a checklist of information sources and input points, and
would identify interactions between actors in the decision-making process. Second, a model
would help ORD identify what types of information/research/data are needed, where or from
whom to obtain this information, and at what points in the process such information would be
most useful to decision makers. To be realistic and useful, a model must also capture the
iterative nature of the risk management process and identify key communication pathways.

STATUS OF THIS REPORT

The objective of this workshop (or workshop series) was to bring together EPA scientists from
the regions, programs, and ORD labs and centers to discuss issues of common interest. The
focus of the meeting (or each meeting) was preliminary discussion among scientists and
managers from different parts of the Agency, each with their individual and office-specific
information and viewpoints.

As a result, it is important to understand that this report summarizes individual and program-
specific perspectives. References to pre-existing Agency information and policies should be
credited as such, but none of the individual workshop statements or summaries in this report
should be credited or cited as Agency information or policies. Rather, this report is developed
exclusively for internal EPA use and distribution as a record of the meeting for participants in
each meeting, and for EPA’s use in planning future meetings and discussion. EPA staff will use
information from this report, as appropriate, to design and conduct workshops or other
activities for broader discussion both within EPA and with external participation, again as
appropriate.




Information Needs

Panel discussions by senior EPA managers, case study presentations by agency staff, and
break-out and plenary discussions by workshop participants identified many types of non-risk-
assessment information that factor into decision making at EPA. Such information includes
technical feasibility and effective alternatives, the real transaction costs of a decision and
resource burdens on the agency, legal issues and statutory mandates, and equity/faimess, to name
just a few. In many cases, the risk manager is not an EPA official, but rather someone from a
state or local government, the business community, or the general public. The importance of
non-risk-assessment information is growing, as stakeholders become more involved in agency
decisions and EPA increases its use of non-regulatory approaches to risk mitigation. For the
program and regional offices, this means viewing risk assessment as but one of many factors
used to formulate a decision or communicate a concern. For ORD, the growing importance of
non-risk information points to a possible need for more social science research; it also suggests
that, increasingly, the users of ORD research may reside outside the agency.

Communication between Risk Assessors and Risk Managers

When risk assessment is part of the decision-making process, the quality of the decision
may hinge on how well the risk assessor and risk manager communicate. Workshop participants
noted the importance of early collaboration—planning and scoping and conceptual model
development were cited as means to effect early risk assessor-risk manager interaction. While
front-end communication between assessors and managers is important, sustained interaction is
essential. By establishing feedback loops and communication milestones throughout the
decision-making process, risk assessors and risk managers can clarify expectations, discuss

preliminary findings, and work together to solve problems in a manner that addresses both
science and policy issues.

A unified paradigm or model of the risk management process in general, and of
information needs in particular, would be useful in facilitating and enhancing communication
between risk assessors and risk managers. If both parties share a common understanding of the
process, they are more likely to agree on the expectations for each person’s contribution to the
decision; assessors and managers would also better comprehend the information they receive

from one another, since the model would illustrate the context within which the information was
developed.

Stakeholder Involvement

Stakeholder involvement is becoming a regular way of doing business for EPA’s
programs and regions, and must be included in any discussion of informing the agency’s
decision-making process. Stakeholder involvement requires careful preparation, and is both time
consuming and resource intensive. However, decisions made with stakeholder input are not only
likely to be better decisions, but may be viewed more favorably by interested parties and be less
vulnerable to legal or other challenges. So long as EPA follows through with its commitments to
stakeholders, their continued involvement can over time build greater public trust in agency
decision making.



For any particular decision, the appropriate role of stakeholders—be it exchanging
information, developing recommendations, or participating in joint decision making—should be
determined early on and sustained past the decision point through the evaluation stage. An
implication for the development of a risk management paradigm or model, then, is the need to
determine points in the risk management process where stakeholder interaction should take
place, given the nature of the particular risk issue and the extent/type of stakeholder involvement
being considered.

Conclusions

Workshop participants did not come to consensus on a preference for any particular
paradigm or model of the risk management process. However, it is clear that none of the current
models adequately addresses the many different information and communication issues discussed
at the workshops. Nor did participants identify specific potential research areas related to
paradigms, information needs, communication, or stakeholder involvement. Nevertheless, the
rich discussion of these issues, reflected in the body of this report, suggests that the area of
information needs is fertile ground for developing new risk management research topics.

Path Forward

While there are many important points made within the body of the report that deserve
additional attention, follow-up actions and a time line for next steps have not been finalized. The
intent over the next several months is to refine the salient elements of the two workshop
proceedings, possibly in a white paper, for further discussions with EPA’s Program and Regional
Offices, and the Science Advisory Board. In addition, stakeholders may be consulted to gain
insights on the risk management process from outside of the Agency. Ultimately, an improved
process for making risk management decisions will be of importance not only to EPA, but also to
those involved in human health and environmental decisions at the state, community, and tribal
levels.

This report was prepared for the Office of Science Policy, Office of Research and Development, U.S.
Environmental Protection Agency, by S. Cohen & Associates, Inc., 1355 Beverly Road, Suite 250, McLean, VA
22101, and Environmental Management Support, Inc., 8601 Georgia Avenue, Suite 500, Silver Spring, MD
20910, under contract number 68-D5-0132, work assignment III-8. For futher information, please contact
Gerardo Pascual at 202-564-2259.
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Preface

EPA’s Office of Research and Development (ORD) is currently pursuing new approaches for
using science to address several topics of importance to the Agency. These topics represent new
directions for EPA in that they transcend the traditional media- or pollutant-based boundaries and
encompass a variety of disciplines and specialities. ORD wishes to link EPA staff interested in
these topics with the appropriate science staff in ORD to identify areas for collaboration. To
accomplish this goal, ORD’s Office of Science Policy (OSP) is hosting a series of New
Directions workshops between March 1999 and Spring 2000. The workshops will provide a
forum to present information and discuss current and future issues on new topics of interest.
There are four topic series being presented under the auspices of New Directions: risk
management, community assessment, reinvention, and regional science. Each topic series will
consist of three or four workshops designed to bring interested staff together to develop a set of
action items that will be completed over the course of the series.

The Risk Management workshops are designed to identify the types of information, such as
costs and benefits, technological feasibility, community values, and other non-risk assessment
information, that EPA managers need and use to inform their risk-management decisions. This
summary describes the first workshop, held June 15-16, 1999 in Washington, DC; a second
workshop was held July 14-15 to discuss communication and stakeholder involvement in risk
management. A third meeting may be held, if deemed necessary. The desired outcome of the
series is a review and analysis of risk-management processes and information needs for use in the
development of a draft unified paradigm for organizing and providing information to risk
managers.

The first workshop, Developing Information Needs for Risk Management Decision-Making,
took the following approach to: (1) Obtain the perspectives of senior managers in the media
program offices, cross-media offices, and regional offices on the kinds of information they need
to make risk-management decisions; (2) Present work currently being done in ORD and
elsewhere on the information-needs aspects of the risk-management paradigm; (3) Examine case
studies that offer detailed descriptions of information used to make risk-management decisions;
and (4) Use break-out groups to review, evaluate, and recommend improvements to the current
draft paradigms/models for providing information to risk managers.

This report summarizes the information that was presented and exchanged during the
workshop. The organization of the report follows the agenda of the workshop. Approximately
65 senior EPA staff, representing EPA program offices, ORD, and several Regions, participated;
Appendix A provides a complete list of participants. The two-day workshop was designed to
maximize participant input and collaboration; Appendix B is a copy of the final agenda.
Appendix C provides the instructions to presenters, while Appendix D includes copies of the
models discussed. Finally, Appendix E gives transcriptions of flip charts and posters produced
during the breakout group discussions.
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1. Introduction

The New Directions initiative and the Risk Management series were introduced in a
presentation by Timothy Oppelt of EPA’s Office of Research and Development (ORD). New
Directions workshops are intended to bring EPA scientists, analysts and managers together to
discuss how new approaches to environmental protection are being addressed across the Agency.
Workshop sponsors believe that these discussions will produce cross-agency linkages that will
strengthen science at EPA by fostering collaboration and coordination of scientific issues that
cross traditional program and media boundaries.

EPA’s Office of Science Policy (OSP) has identified commaunity assessment, regional
science, reinvention, and risk management as workshop series subject areas. While these four
areas may not cover all the new science directions that EPA is taking, they encompass a wide
range of cross-program and cross-media science issues that may serve as potential workshop
topics. Each series will be comprised of three to four topic-specific workshops.

With this particular workshop, ORD is seeking to understand how to improve the information
managers use to support risk-management efforts throughout the Agency. Current risk
management decision-making processes include analyzing information about technical
feasibility, performing cost-benefit analyses, and performing a variety of tasks to assess
community values. ORD seeks to define what further information a risk manager uses to inform
his or her risk-management decisions and to answer questions about how participants, such as
States and various stakeholders, fit into the risk-management process.

Environmental protection is moving in new directions. As science has significantly advanced
our understanding of single-source environmental hazards to humans and the environment,
attention is now turning to the complexities and uncertainties associated with the impact on
health and ecosystems that may result from exposure to multiple pollutants through multiple
pathways. Thus, an additional goal of this workshop was to evaluate the usefulness and
completeness of present risk-management models and to consider new models to work with
evolving questions, such as assessing the impacts of pollutants across different media.
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2. Panel Discussions

Presenters for the panel discussion segment of the workshop were guided by workshop
organizers to discuss the kinds of information needed to make risk-management decisions in
their particular program office, how that information is used, and what kinds of information
would improve their work. The workshop document Guidance to Presenters can be found in- -
Appendix C. Presenters were directed to address the following questions:

o What kinds of non-risk assessment information (e.g., economic; science, other than hazard
and exposure data; technological feasibility; environmental justice) does your program
consider when making a risk-management decision?

 How is such information factored into the decision-making process?
 How does your program obtain this information?
e Do statutory mandates encourage or limit the consideration of such information. If so, how?

e We are all familiar with the uncertainties inherent in risk assessment. What comparable
uncertainties on the risk-management side could be reduced if more information were
available to decision-makers?

e Under ideal circumstances, what information, beyond what is currently available to you,
would you consider valuable to inform your program’s decisions?

The first panel discussed the information needs of the media program offices, while the
second examined the information needs of the cross-media and Regional offices. Panel
presentations and group discussions are summarized below.

2.1  Media Program Office Information Needs
2.1.1 OAQPS/OAR Risk-Management Information Needs (Sally Shaver - OAQPS/OAR)

Sally Shaver opened the panel discussions by summarizing the activities of the Office of Air
Quality Planning and Standards (OAQPS). According to its authorization, Clean Air Act (CAA)
Sections 109 and 112, EPA’s air program was intended to be strictly based on risk. The Act
mandated that the Agency consider health and welfare alone in risk management decision-
making; costs were not to be considered. Before 1990, therefore, regulation of air toxics was
based on risk and the lack of widely accepted tools and data hindered early efforts. As a result, a
limited number of standards were promulgated. However, with the promulgation of the 1989
Benzene rule, OAQPS started to make progress. The Benzene rule set a strong precedent in
demonstrating how to set risk-based standards.

The basis of considerations for risk management changed with the 1990 CAA Amendments.
Under these Amendments, 188 stationary-source Hazardous Air Pollutants (HAPs) were listed
for regulation under technology-based Maximum Achievable Control Technology (MACT)
standards by 2002. During the Residual Risk Program phase, which will begin eight years after
MACT standards have been in place, the CAA Amendments encourage consideration of an
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"ample margin of safety" in risk management decision-making. This means that many factors
other than health risk, such as cost, impact on industry, and who is impacted by exposures, can
now be considered.

Currently, OAQPS has completed half of the work of setting MACT standards for the 188
stationary-source HAPS. In addition to the remaining HAPs, OAQPS is also evaluating the need
to regulate mercury from coal-fired utilities. The Office is studying the deposition of mercury to
waters covered in the Great Waters Program. Further, Urban Air Standards have been expanded
to include mobile sources and OAQPS is mandated to achieve a 75% reduction in the incidence
of cancer risk from these sources.

Under the MACT program, cost and other factors may be considered in risk determinations
with technology-based standards. Eight years after MACT promulgation, residual risk standards
are to be considered. QAQPS is designing an assessment for three more categories to determine
if there is a need to regulate. These three categories are:

e Linear carcinogens.

e Nonlinear carcinogens (i.e., one for which there may or may not be a safe exposure level) and
non-carcinogens.

e Ecological risk (which is being developed as an interagency effort).

The statutory mandates discussed above both limit and encourage the uses of non-risk
assessment information. The CAA Amendments mandate that OAQPS use the "ample margin of
safety" framework put in place before 1990. The “ample margin of safety" considers a balance of
health risk information with other considerations, such as economics, technical feasibility, and
population-related information. Non-risk assessment information considered by OAQPS during
the risk-management process includes:

e Technical feasibility - Can technology reasonably be expected to be a control mechanism?
e Cost - Are control costs reasonable in comparison with health benefits expected?

« Industry impacts and potential job losses - Will the regulated industry be damaged
economically by the regulations?

o Subpopulation impacts - Which populations are being exposed to HAPs and at what levels?
e What is the total number of people exposed to specific risk levels?

OAQPS obtains the information it uses for risk-management decisions from internal EPA
databases; State, regional, and Federal agency sources; industry (both voluntarily and during
compliance negotiations); and other stakeholders. OAQPS also conducts its own analyses.
Residual risk is considered in the "ample margin of safety" step of risk assessment. This allows
OAQPS to develop health standards that are more stringent to increase public health protection
balanced against other considerations and use ecological cost and effects information to justify
decisions.
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Uncertainties in performing risk management with regard to costs could be reduced by
having more information about costs and impacts, as well as by having current economic
information validated by further research and testing. In addition, more information is needed to
determine the true impact of regulations on industry. Uncertainties in health risk assessment
could be reduced further by obtaining better human health risk information and addressing the
quality control of the data. Although some data exist for carcinogens, non-carcinogens have not
been addressed rigorously. Uncertainty could also be reduced by better understanding the
contribution of sources to cumulative risks. EPA still does not have the tools to look at
cumulative risk from combined sources in air (known as "air soup") and the effects of multi-
media exposures.

OAQPS does not regulate indoor air; however, by regulating pollutants in outdoor air, indoor
air quality is improved, since indoor air is ventilated using outdoor air. Clean outdoor air and
properly ventilated buildings therefore help maintain good indoor air quality.

2.1.2 Pesticide Management Risk Assessment (Marcia Mulkey - OPP/OPPTS)

EPA'’s Office of Pesticide Programs (OPP) makes a high number of risk decisions in the
assessments it conducts each year as it evaluates new chemicals, new uses proposed for known
chemicals, and emergency registration uses. OPP also analyzes chemicals made before 1984.
Unlike some programs, OPP does not lack data. Information for risk management decision-
making comes from an in-house, robust and comprehensive chemical database, with some
database information supplied by formulators. OPP also has good chemical usage data.

OPP operates under the statutory authority of the Federal Insecticide, Fungicide, and
Rodenticide Act (FIFRA). The Office also operates under the Food Quality Protection Act,
which is not a risk benefit statute. This statute directs that there be a "reasonable standard of no
harm" used in considerations and is used to decide when to regulate. In risk assessment decision-
making, the Food Quality Protection Act mandates that OPP aggregate all public exposure
sources and perform cumulative risk assessment for pesticides.

The kinds of enhanced or new data that would help OPP better perform pesticide risk-
management assessments include non-risk related data, such as stakeholder polling. Ideally, this
effort would define who the stakeholders are for a given effort, what their opinions are, and how
and at what levels the Agency should engage stakeholders in the risk-assessment process.

Additionally, OPP could benefit from more information about the real transaction costs of
performing Agency business in pesticide risk management. For example, OPP needs ways to
ascertain how much political involvement will be required in a given risk-assessment transaction.
Even in a cost/benefit analysis, the risk assessor needs to understand the context of the issue,
including the influence of interest groups. To be successful, the Office needs to have a realistic
expectation of the resource commitment that will be required by political involvement. OPP
needs better political information and expertise, but the method of developing this kind of
information is not clear. One starting point might be research into the intensity of feelings about
pesticide issues.

OPP also needs to have information about other resource burdens associated with a given
risk-management decision. It would be useful to have information about total economic costs,
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including a true quantification of externalities. For exaniple, promulgating a complex rule means
that resources will be committed to explaining it for the following five years. A true cost
accounting would allow risk managers to evaluate whether these resource requirements are best
used to achieve a relatively small reduction in risk. Small gains may warrant the resource
commitment, but OPP must know the burdens to make conscious risk-management decisions.

Information about the results of risk-management decisions can be gathered through
enforcement data. However, those who write the standards and those with the ability to
implement and enforce them are not the same. This results in a lack of ownership of standards
enforcement once standards are promulgated. There should be a tight feedback loop to ensure
that EPA promotes coordination between regulators and enforcers.

The issue of marketplace fairness also factors into the risk management decision-making
process. Agency efforts can rapidly distort the marketplace, depending on the impact of
regulations. OPP tries to maintain a level playing field among industries. Eco-justice is
essentially an issue of redressing past unfairness, endeavoring to be fair in the present, and
striving not to create future distortions. Further considerations factored into decision-making are
geographical and international fairness. It would be helpful to develop sources of information
about our stakeholders aside from that provided by Washington lobbyists, who can give a
distorted view. OPP has benefitted from communicating in other ways. For example, OPP has
successfully approached the fifteen research and development pesticide companies that make up
a large part of the regulated community, to explain Agency actions and to gather information.
Risk management requires a great deal of information to enable conscious decision-making and
the factors discussed above are as important as the hard science issues to the success of OPP.

Science information needs include better understanding of safety factors, such as the
limitations of extrapolating risk from laboratory animals to humans and the implications of
single-gender data. Data quality within OPP would benefit from more data about ecological
effects, such as population level impacts in ecosystems, and not simply human effects. To
calculate risk precisely, risk assessors need to know sensitivity endpoints in the ecosystem.

Group discussion focused on the effect of the mandate to reassess pesticides in food under a
tight time line. To address this mandate, OPP chose to address the worst situations first. Now,
OPP is considering the remaining substances, as well as cumulative effects, under a tight
deadline. This has a higher degree of difficulty than the Office’s earlier efforts.

The cumulative risk process in OPP involves an evaluation of a cluster of pesticides that
operate across media. This is different from considering mixed sources, such as "air soup," which
is a mixture of sources operating within the same media. The SPC Cumulative Risk
Subcommittee is now assisting the Agency in addressing these types of issues.

2.1.3 Risk Management in OSW (Elizabeth Cotsworth - OSW/OSWER)
The risk-management issues faced by the Office of Solid Waste’s (OSW) program are similar
to those encountered by the other programs presented above. The waste program uses risk

assessment to designate what portion of the waste stream should be dealt with as hazardous
waste. Kinds of risk-assessment information considered during these determinations include:
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o Legal

» Ecological

o Treatment factors or the effects of technology in the disposal process
o Cost

OSW first determines if there are other statutes and regulations that will address the waste in
question. If not, specific OSW risk-management considerations include the potential for future
changes in conditions, such as the failure of a landfill liner, cover, or managed systems. The
OSW risk-management process takes into account kydrological changes, with the overall goal of
using information to think through risk-management decisions consciously.

The implementation factors important to OSW are compliance and enforceability. Flexibility
in permitting does present difficulty for enforcers; in fact, in one case, a contingent management
approach was dropped due to this difficulty. However, OSW is still carefully using contingent
management approaches in some cases. OSW also takes into account State and Resource
Conservation and Recovery Act (RCRA) program implementation and enforcement input. OSW
endeavors to create simple scenarios for the States that can be implemented with the resources
actually available.

Potential vulnerability to legal challenges is a factor in OSW risk assessment. For example,
RCRA standards must be based on scientific studies to estimate toxicity. In risk management
decision-making, OSW endeavors to track changes to previous decisions so that these changes
can be defended and that any precedents that are set are done so consciously. Statutory mandates
are a limitation for OSW risk management because of the demands of deadlines. Time
limitations sometimes affect the gathering of information needed to inform risk management
decision-making.

In the areas of economics and technology, OSW is not mandated to look at cost in risk
assessment. However, cost is considered in cost-benefit analyses. In the Hazardous Waste
Combustion rule, cost-benefit factors are explicitly detailed. In cost-benefit analyses, OSW
considers small business impacts and evaluates the potential for plant closings. The effects of
treatment or technological factors are also considered in risk management decision-making. The
RCRA "land ban" section mandates that EPA think about using technology by constituent and
type of waste.

Group discussion centered on defining how OSW evaluates the impact of decisions and
transfers knowledge about its program in-house. While OSW has not created a diagram or
flowchart of the risk-management process it follows, risk managers work from anecdotal oral
histories and mentors teach new people. OSW has recently begun an effort to improve program
planning, scheduling, and documentation of risk-management decisions for future reference.

2.1.4 Information Needs for Risk Management Decision-Making (A Wetlands Manager’s
Needs) (John Meagher - OWOW/OW)

Authorized by the Clean Water Act (CWA), the wetlands program is working with many of
the same risk factors that have been discussed above, including transaction costs. EPA’s Office
of Wetlands, Oceans, and Watersheds (OWOW) is developing the science of wetland protection
and can help partners in the States and in industry who actually implement wetlands protection
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work. OWOW activities rest on the basic premise of watershed management, which changes the
program from previous end-of-pipe approaches to the present focus on non-point sources.
OWOW believes that the program must involve all stakeholders in integrating environmental
resources and diverse land uses in a manner that balances ecological, social, and economic needs.

OWOW uses many kinds of non-risk information to evaluate potential pollutant impacts. -
This includes defining what roles individual and collective wetlands play in the life of a
watershed and performing "environmental sociology." This refers to gathering information
regarding the overall ecological, social and economic goals of stakeholders. Other non-risk
considerations factored into decision-making include environmental justice, economic feasibility,
archaeology, historic and tribal sites, and local zoning ordinances.

Additionally, OWOW identifies and evaluates alternative sites and strategies for corrective
actions that can reduce environmental impacts. OWOW risk managers consider whether it is
economically feasible to move projects and evaluate engineering methods to minimize impacts.
Because wetlands damage can potentially be offset by creating a new environmental function
elsewhere, OWOW coliects information to evaluate potential wetlands replacements.

OWOW considers economic feasibility by looking at methods that will increase the success
of restoration, such as aggregating restoration in a watershed using mitigation banking. To use
these kinds of compensatory tools, OWOW develops information about where to locate a created
wetland within a watershed; what types of restorations are priorities; and what performance
criteria are appropriate for the restoration site. OWOW also makes determinations, such as
feasibility analyses, to determine whether alternatives are economically and logistically possible.

Stakeholders bring information to the risk-management decision-making process at all
phases; participation is encouraged at every stage, from plan selection to iterative actions during
which data-gathering occurs, to monitoring, and finally to management for the long term.

Statutory mandates encourage the consideration of these kinds of non-risk information by
giving OWOW management tools and autbority. The Clean Water Act (CWA), local ordinances
and financial incentives help to reduce or offset impacts. Section 404 of the CWA, for example,
states that no discharge of dredged or fill material can be permitted if a practicable alternative
exists that is less damaging to the aquatic environment, or if the Nation’s waters would be
significantly degraded. Section 404 also calls for alternatives analyses to either avoid or
minimize impacts, or require compensation for unavoidable impacts. Such mandates can be
limiting, however. The Constitutional "takings" issue requires that the Government provide
compensation to private landowners before depriving them of the use of their land, which has
caused controversy with wetlands regulation. This presents a financial limitation on the
protection of privately held wetlands.

OWOW obtains risk-management data from EPA-internal databases, the United States Dairy
Association, the United States Geographical Survey, State and local governments, and from
applicants to the regulatory program. Further kinds of information that would aid OWOW/OW in
making risk assessments include data about methods for predicting landscape development
trends, such as appropriate distances for setbacks; methods for implementing best management
practices; methods for determining width and kinds of buffer strips; and methods for restoring
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wetlands. OWOW is now using Geographic Information System data to make future projections
in these areas.

Information needs for performing Section 404 work include methods for evaluating and
minimizing the consequences of losing a given wetland, methods for developing alternatives to
proposed impacts, and methods for reducing the effects of wetland development on wildlife and
water quality, including migratory corridors and habitats. OWOW also needs data about healthy
wetlands to define the healthy ambient levels for reference wetlands in different climates. The
Office of Research and Development could provide research on the science of wetlands creation
and methods for reducing risk from flooding.

Group discussion focused on issues of stakeholder involvement and influence. Given the
desire of people to live throughout watersheds, how can OWOW regulate against such strong
stakeholder pressure? While pressures are strong, there is an increasing recognition of the value
of wetlands. Wetlands themselves can be a marketing tool, as they represent open space for those
who would like to live in such an area. OWOW is working on forming relationships with the
insurance industry, which has an economic interest in mitigating potential flood damage, to
defend regulations. The head of the Federal Emergency Management Agency (FEMA) is also
taking a strong interest in the wetlands issue, since it makes sense from planning, ecological, and
cost perspectives for the Federal flood insurance program.

2.1.5 Risk Management in the Effluent Guidelines Program (Bill Anderson - OST/OW)

The Effluent Guidelines Program, established under the Clean Water Act, resembles the
MACT program described in Section 2.1.1. Mandates guiding this program require that risk
evaluations consider technology-based standards along with economically-achievable results.
Industries or point sources regulated under this program are required to meet numeric limits.
Technological controls and remedies are not specifically designated, and the regulated
community can meet the numbers required in their permits in the way that they choose.

The Office of Water’s (OW) Office of Science and Technology (OST) collects a broad array
of data to inform risk-based decision-making, including engineering, economic and
environmental information. Engineering data include the ages of facilities; proposed process
changes; best pollutant removal or process changes; evolving control technologies; energy usage;
and other information from stakeholders. Pollution-prevention principies are also considered and
were, for example, built into the Pulp and Paper Rules co-authored by OST. Some data is
acquired through permit disclosures, but not all of it. While OST can collect any data needed,
decisions are made under a tightly scheduled consent decree. Because of this, outreach to
stakeholders to provide voluntary data is becoming more critical.

The economic factors considered for risk management include data about facility closures
and the potential for facility shutdown, as well as the Agency’s exposure to litigation. According
to economic guidelines specified by Executive Order, rulemaking must incorporate a full
environmental assessment that includes cost-benefit analysis. However, the fact that economic
information is not to be used as an explicit criterion for decision-making poses a challenge to the
risk-management process.
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The environmental data collected includes information about fish kills and water use
warnings, water quality standards for a given area, human health impacts such as cancer
incidence, and reductions in biological systematic effects. To limit uncertainty as much as
possible, more data are needed on assessing impacts on the functioning of biological systems.

As discussed above, statutory mandates encourage consideration of many factors in therisk
management decision-making process. The Paperwork Reduction Act, however, restricts the
Division from getting data from regulated facilities with reasonable speed.

Group discussion explored the economic feasibility of attaining zero-percent discharge,
concluding that it would be very difficult to achieve with reasonable cost. Older limits are not
based in reality on zero-percent discharge, because at this time it is not technologically possible
to achieve this limit. Therefore, using the Best Available Control Standards (BACT) is most
likely to produce the best results. BACT engineering approaches have been integrated into
facilities and are near to achieving all possible pollution control at the end of the pipe. Internal
process changes, rather than end-of-pipe controls, are yielding more gains.

2.1.6 Information Needs for Risk Management Decision-Making - The Superfund Perspective
(David Cooper - OERR)

The pace of clean-ups performed at Superfund sites is increasing, reflecting gains from past
experience with Superfund site remediation. Remedial construction has been completed at 43
percent of Superfund National Priority List sites nationwide. Construction is underway at an
additional 33 percent of sites. Consequently, the EPA Office of Emergency and Remedial
Response (OERR) is beginning to focus on the end of the program, when only a relatively small
number of sites (40) will be listed annually. The sites that remain will likely be problematic, as
remediations that are more easily achieved have been completed.

Themes guiding the work of the Superfund program are: (1) to protect health and the
environment; (2) that every site is unique and requires a local focus; and (3) that responsible
parties pay. Information gathering driven by these considerations includes data about remediation
technologies and how best to enact technology transfer; information about functioning in local,
multi-jurisdictional, multi-stakeholder settings; communicating guidance to all parties; and data
about responsible parties needed to obtain funds for Superfund work.

The first statute authorizing Superfund activity has now expired and the program is now
operating under the National Contingency Plan of 1991. This plan does not require the cost-
benefit analysis mandated under the original statute. Economic information is considered in risk
management decision-making but does not necessarily drive decisions. The bulk of Superfund
activity is directed toward remedial investigations and feasibility studies. Treatment and
containment alternatives are considered, although treatment is preferred. These alternatives
sometimes run counter to cost-effectiveness considerations. Remedies are selected based on the
long-term effectiveness of clean-up, health protection, ability to minimize untreatable wastes, use
of innovative technologies if they are best, and the most costly aspect of remediation, the ability
to return groundwater to beneficial uses. Additionally, all standards promulgated by other
Agency offices, as well as State regulations, apply to Superfund activities.
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All this information is factored into the risk management decision-making framework, which
is evaluated against the following criteria:

» Threshold Criteria:
- Overall protection of human health and the environment
- Compliance with applicable or relevant and appropriate requirements

o Primary Balancing Criteria:
- Long-term effectiveness
- Reduction of toxicity, mobility and volume
- Short-term effectiveness
- Implementability
- Cost

o Modifying Criteria:
- State acceptance
- Community acceptance

Thus, risk management for Superfund is arriving at decisions that balance effectiveness with
Implementability, cost, and State and community acceptance.

Ideally, the following kinds of scientific data would help risk-management decision-making
and reduce uncertainties associated with this program. Studies of human health effects of special
populations, such as children, would be useful. The program would also benefit from a process of
validation to give decision-makers confidence in the data by answering questions about site
concentrations compared to ambient levels and the effectiveness of selected remedies. This, in
turn, would give feedback about the accuracy of risk-management decisions. Research relating to
the issue of cumulative risk is also necessary to fill data gaps. Other data needed include models
of contaminant fate and transport patterns within and across media, as well as the effects of
natural attenuation.

Economic data needs include information about the cost-effectiveness of various cleanup
technologies and strategies and quantification of the economic benefit of site clean-up. Future
concerns include the need for data about the long-term cost of pollutant containment, forecasting
of future land use and the ability to enforce institutional controls long-term. Surveys of
stakeholder opinions are also useful. Gathering this information will become even more of an
issue as-the States take over management of Superfund sites.

Group discussion focused on clarifying the issue considering cost-effectiveness in risk
decision-making. The definition of cost-effectiveness under this program is somewhat nebulous,
since risk reduction is balanced with long-term clean-up and containment effectiveness. The risk
assessment and feasibility study process has been based on generic cost estimates of
technological remedy selection in the past. Now that there is an experience base from which to
draw, theprogram is moving toward using performance evaluations during the remedial design
phase.

2.2  Cross-Media and Regional Office Information Needs
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2.2.1 Needs for Risk Managers in the Reinvention Context (Jerry Phiben - OR)

Jerry Phiben of the Office of Reinvention (OR) opened the panel discussion by speaking to
the need for creating accessible and relevant information for those making risk-management
decisions outside of EPA. As EPA reinvents itself, EPA will need partners outside the Agency to
succeed with new challenges. These partners will come from communities and from industry.
The ability to address new problems means that the Agency will have to inform and guide
decisions in various places, and form what could be called "Partnerships for Progress." Decisions
will be made at the local, facility, and individual level.

The Agency will be dealing increasingly with non-point source problems. It will be important
to encourage community members to see themselves as partners in controlling non-point source
pollution by providing information that is accessible, understandable, usable and targeted to the
needs of the community. All information that Agency programs suggest for the use of
community members should pass the test of being understood by non-experts. Community
partners are able to understand uncertainty if it is properly explained.

In addition, Agency information should not be limited in scope by media, as community
concerns often cut across different media. Community concerns are united in that they are about
one place, not one medium. Health, quality of life, cost, and children’s health will all be areas in
which accessible information for sound decision-making will be needed. One example of
consideration based on place exists in the "Eastward Ho" movement, which is a term used to sum
up the idea of focusing on redevelopment of older eastern cities instead of promoting new
development in the increasingly developed western United States.

To be effective in providing information to communities and influencing risk management
decision-making at this level. the Agency will have to develop more social science tools to
influence community opinion One example of this kind of too! already exists in the Community
Profiling Guide. Toward this end, the Science Advisory Board is adding non-economic, social
scientists to its members

During group discussion. participants asked about external feedback concerning the Agency’s
reinvention initiative and the ability of EPA to lead communities by providing information.
There are indications that Congress thinks that it is a good idea for EPA to address the States in
the ways detailed above. EPA intends to lead through community influence, which requires the
Agency to understand community needs. By so doing, the Agency will assist the community in
defining its needs.

2.2.2 Risk Management in OPPT (Mary Ellen Weber - OPPT/OPPTS)

Risk management in the Office of Pollution Prevention and Toxics (OPPT) rests, in part, on
the premise that, given a choice, people will use safer chemicals. Risk managers, regulators,
scientists and engineers can be powerful risk managers because they make the decisions to
reduce or avoid use of harmful substances. The kinds of information needed to make good risk-
management decisions include data about "green chemistry” and how to apply "Design for the
Environment" principles to formulations and processes. EPA can play a vital role by making the
risk involved in business decisions explicit in the areas of:
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o Compliance

o The use of unregulated chemicals

e Multi-media impacts of chemical choices

o Worker health risks associated with chemical use choices

¢ Total cost accounting

e Cost, risk, and process and environmental performance of chemicals

Because of its oversight of an entire industry, EPA can bring groups together to capture the
economies of scale that make it economically feasible to test new technologies that can then be
promoted for use by smaller businesses. One example of this kind of effort exists in the "green
chemistry" engineering research done to find solutions to the problems presented by the use of
Perchloroethylene (PERC) in dry-cleaning. Liquid carbon dioxide has been identified as a less
harmful substitute that is a good catalyst and cleans clothes.

Uncertainty in risk management decision-making could be reduced through research into the
changes associated with hazardous effects at the molecular level. What, for example, makes a
substance toxic ~ does it metabolize in a way that is toxic? How does toxicity relate to a
substance being water soluble or persistent? Obtaining more information about safer chemistry
would allow OPPT to design more effective risk-management tools and rules. OPPT also
demonstrates that using Design for the Environment concepts is valuable to industry because it
can improve compliance rates, reduce worker risk, reduce costs, provide a competitive
advantage, and help companies avoid liability.

The mandates of the Toxic Substances Control Act (TSCA) allow the Agency to consider a
variety of risk-management options and factors. Business managers are the real risk managers.
EPA can inform and coerce, but, ultimately, the work is done outside the Agency. Successfully
partnering with industry stakeholders is effective if OPPT maintains a focus on small clients and
does not promise regulatory relief as part of the incentive to partner. As a partner, OPPT obtains
cost information, product and performance evaluation information, and defines liability issues
associated with the use of altematives. The "Flexography Project" is one successful example of
partnering with industry. This project identified environmentally cleaner inks with equal
performance capability for use by printers. The printers involved in the project were small
businesses and could not have afforded experimentation individually. The project also produced
a readable, two-page case-study pamphlet based on Design for the Environment principles.

Group discussion dealt with questions about information delivery and defining the scope of
"green chemistry" activity. One method OPPT uses to deliver information is to "train the
trainers," such as trade associations, ecological groups, and equipment suppliers, through
seminars. Participants suggested that EPA could stimulate the creation of a new small entity to
get this information to a wider audience than EPA can currently manage. In addition, to build
trust and communicate across sectors, OPPT endeavors to learn about critical industry issues.
These issues can relate to avoiding regulation, working with suppliers to giant industries, or other
topics of industry interest.

Life-cycle assessment is incorporated into "green chemistry" as OPPT tries to generalize

about the effects from certain structures, not just specific compounds. OPPT does not endorse
partners in using "green chemistry" market labels, but partners receive a certificate. In addition,
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formulators, such as detergent manufacturers, who remove chemicals of concern from their
products can promote this in their marketing.

2.2.3 Information Needs for Risk Management Decision-Making- A Regional Office
Perspective, (Stan Laskowski - Region 3)

Current crosscutting issues in Region 3 include mountain top removal mining and valley fills,
urban sprawl and related transportation concerns, wetlands protection, and watershed/ coastal
concemns. Risk management decision-making plays a role in each of these areas. For example,
stakeholders in the area of sprawl include local and county planners, the Department of
Transportation, the States, and EPA. The Office of Surface Mining, the Fish and Wildlife
Service, the Army Corps of Engineers, the public, industry, and groups like the Natural
Resources Defense Council are stakeholders with regard to mountain top removal mining. EPA
can affect risk-management decisions through data dissemination to the stakeholders.

The kinds of information needed for risk management decision-making in Region III are data
correlating landscape and associated environments; assessments detailing cumulative effects;
data about the effect of multiple stresses on aquatic resources; real-time indicators to enhance
monitoring and other measurements; economic data; and information about social and
environmental justice considerations in the Region.

Useful data about landscape and environmental correlation would involve assessing forest
cover, impervious areas, slopes and other features, and aligning that with data about
environmental indicators, including water quality and songbird and aquatic life representations.
Region 11 is beginning to build a body of information that shows real correlations. For example,
having over 21 percent of a given landscape be made up of impervious surfaces means that the
area will have no brook trout. This is the kind of risk-management information Region III wants
to distribute to decision-makers.

Good risk-management information for cumulative effect assessments involves methods to
define geographic boundaries for use in Environmental Impact Statements, and methods that will
enable solid future projections about land use impacts. It is necessary to know how to evaluate
impacts over time and define the capacity of a given area to withstand impacts.

For the effective management of watersheds, including coasts and estuaries, risk-
management information used for decision-making ideally will include methods that define how
much aquatic loss is due to various stresses, such as land use changes or over-fishing. In defining
the actual causes of the stresses, risk managers can target which stresses can be controlled, define
the costs and benefits associated with that control, and determine the chance of success of a given
control effort.

Information needed for good risk management decision-making in the area of cost and
environmental justice in Region I1I is focused on the economics of coal mining and the
recreation industry. Region III needs site-specific data as well as macro, or interstate, economic
impact data. ORD has been a major supplier of information in this area.

224 EPA’s Framework for Community-Based Environmental Protection (Border 2000
Project) (Hal Zenick - NHEERL/ORD)
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The EPA document Framework for Community-Based Environmental Protection posits that
environmental protection is a process, not a program. Risk-management opportunities are
presented at all stages of the process. Gathering community information is critical to the process
and to fulfill this requirement EPA might consider putting together a community science team.

The border between the United States and Mexico presents special risk-management
challenges. EPA became concerned after community cancer rates and birth defects were found to
have occurred in disproportionate numbers. To factor needed information into the risk
management decision-making in this area, the National Health and Environmental Effects
Research Laboratory (NHEERL) used a priority setting or decision tree approach. The result is a
research plan to work with the community to define the problem or problems. The goal is not to
reach a consensus, but to approach one. The underlying principle is to work with stakeholders at
the beginning of the process to understand the possible scenarios that could explain their
concerns. EPA must be clear that existing science will not necessarily be able to demonstrate
causation unequivocally, and that it is a misrepresentation to say that it can do so.

The quality assurance performed for the purposes of project planning must be as rigorous as
that performed for actual project implementation. This is due to the threat of litigation and adds
an accountable expense. Community-based work is more successful if there is a planning group
with no more than eight to 10 members involved from the beginning of the process. Larger
groups may become unmanageable and impede progress. The effectiveness of public meetings is
limited due to their size, and media notices do not always work to inform the public. Ideally,
program managers must meet with small groups of people. Stakeholder relations in performing
community-based work are an ongoing challenge and Federal travel restrictions increase the
difficulty of scheduling face-to-face interactions.

Public health concems are often overlooked in economic considerations, resulting in
underestimated costs. To be effective in community-based work, strong relationships with public
health agencies must be developed. The Agency must be able to refer people to the appropriate
resource to address their problems. rather than expecting the public to accept that the problem is
out of the Agency’s scope.

While there is a tradeoff between achieving consensus and moving forward toward meeting
program goals, a program cannot give up on the notion of consensus. EPA should set quantitative
goals to measure its progress in consensus-building. Program managers must be sensitive to the
dual roles played by community representatives. They can appear to take seemingly
contradictory public and private postures when they are promoting community desires within the
risk-management framework.
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3. Presentations

3.1 Evolution of the Risk-Management Paradigm (Hugh McKinnon, ORD; Lee Mulkey,
ORD)

The current focus of EPA’s Office of Research and Development (ORD), which was
reorganized in 1995, is to define how it can meet the research needs articulated in the Agency
through workshops such as this on risk management. It is necessary to define what ORD needs to
do to develop the risk-management paradigm or models needed for present and future work.
During the Agency’s 20 years of performing risk assessments, risk-management considerations
have been added to the equation. Although historically these efforts have been risk or technology
driven, it is necessary to look more deeply at social and economic drivers. An article by Powers
and McCarthy, which appeared in the May 1, 1998 issue of Environmental Science and
Technology, presents a comparative analysis of environmental and risk-assessment frameworks
(see Appendix D).

The National Research Council model is based on a repetitive analysis process leading to
decision-making and other risk-management activities. The Presidential/Congressional
Commission, in a study on risk assessment and risk management, produced a model that defines
risk, options, and evaluation steps. These models are useful but may be too simple for the kinds
of risk-management activity performed by EPA. EPA’s Science Advisory Board is currently
working on a model of risk reduction options to be used as a process for making decisions. This
model is a follow-up to the SAB’s Unfinished Business report.

A series of risk assessment and risk-management models are presented in the handouts
entitled Paradigm Puzzle Pieces and Risk-Management Models (see Appendix D). The first of
the paradigm "puzzle pieces" is the risk assessment or risk characterization phase. The definition
of a risk-management evaluation is an analysis of the sources of a potential or assessed risk, the
options for reducing the potential or assessed risk, and the availability, costs, and effectiveness of
the identified options.

Process representation is well understood. Process steps imply scientific activities.
Guidelines for the risk characterization process are in place and pending assessments are peer-
reviewed products usually characterized as input to decision-making. Uncertainties are
increasingly characterized as the ability to do so evolves. Reducing uncertainties sets new
priorities for science. Risk managers are increasingly trying to get quantitative data where
previously only qualitative data were available.

Risk management can be said to be the second piece in the paradigm puzzle. This is the point
at which uncertainties arise. It is the point at which the scientific data, engineering, cost, and
socially based factors, such as policy and legalities, merge. To resolve potential areas in which
information is not clear, the risk manager must consider all technical and scientific dimensions of
uncertainties. This will include process elaboration, defining scientific and technical steps,
defining what the risk-management product will be, characterizing uncertainties, and targeting
research to reduce uncertainty.

Components of an assessed or potential risk-management evaluation include defining the
who, what, and where of a potential risk. The timing of a risk must also be defined to answer
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questions about how the risk will change over time. An example of this exists in the use of
emission estimation techniques. A second component is identifying risk-management options.
These have increased in number as the Agency has matured. Considerations in this area involve
evaluations of effectiveness and cost. In addition, the Agency is considering ways in which the
knowledge derived from certain activities can be made commercially available to offset costs.

There are uncertainties in risk management that affect outcomes. As a next step, ORD is
going to conduct four pilots on four very different topics to test its model of risk management.
These topics will address areas involving air, water, and soil, such as the occurrence of arsenic in
drinking water and the Pfisteria problem.

Group discussion focused on identifying the reason for the difference in process flow
between risk assessment and risk management. A risk assessment is concerned with identifying
baseline risk. However, the management of a risk that is identified involves spending scarce
resources; the best use of those resources involves other considerations, including social and
economic factors, among others.

3.2 A Few Thoughts on Risk Analysis and Risk Management (M. Granger Morgan -
Carnegie Mellon University and EPA Science Advisory Board)

Quantified information in risk analysis and risk management must be used to reduce
uncertainties as much as possible. However, risk is a multi-attribute concept; people care about
more than just a measure of the number of deaths and injuries. Other things that matter include
equity, controllability, intergenerational effects and more. Risk managers must insist that risk
assessment include these multiple factors. Risk control strategies can be based on modifying
human activities, exposures, effects, and perceptions. These strategies can also be based on
mitigation or compensation options.

Different risks require different strategies. For example, different strategies are suitable for
managing risks associated with auto accident injury versus the risk of getting shot by a handgun.
Though both risks can be managed by using avoidance or exposure modification, different
strategies are used. In the auto accident example, strategies could involve changing speed limits
or training people in defensive driving. In the case of limiting or modifying exposure to control
the risk of being shot by a handgun, strategies could involve banning handguns and staying out
of high crime areas.

There are now more tools available to reduce uncertainty. There are two kinds of uncertainty:
uncertainty about the value of coefficients and uncertainty about basic component functions and
functional relationships. Qualitative descriptions are subjective and not adequate for risk
management. Meanings vary from individual to individual, according to context, and depending
on the knowledge level of the communicator. For example, in a Science Advisory Board survey
for EPA, measurements of listeners’ understanding of the meaning of the word "likely" varied by
as much as four to five orders of magnitude. The probability associated with the word "likely"
and that associated with the word "unlikely" actually overlapped. Quantitative discussions can
mask differences in what is known about key components in a risk assessment and a lack of
clarity among expert opinions can be damaging. Therefore, risk managers should insist on at
least some quantification.
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In gathering information from and communicating about uncertainty with non-experts, using
the "mental model" will help risk managers to: (1) understand what people already know; (2)
determine what people need to know; and (3) develop actual messages. The mental model refers
to the fact that the very process of finding out what people think can inform them if information
gathering is not done carefully. The mental model advocates use of a validated, five-step,
interview-based approach. A summary of the five steps is as follows:

e Review scientific knowledge about the risk and summarize it in an influence diagram

o Conduct open-ended elicitation of people’s beliefs about the risk using an interview protocol
shaped by the influence diagram

e Administer structured questionnaires to a larger set of people to determine belief prevalence

e Draft a risk communication message that is based on an assessment of what people need to
know to make informed decisions and addresses their current beliefs

o Iteratively test and refine successive versions of the risk communication before, during and
after people are given the message

Experts can analyze and characterize risks to establish risk-management priorities. They have
the knowledge to understand all factors involved and to explain the risk in terms that will
communicate the complexity of the issue in a way that is understandable to educated members of
the public. Representative groups of educated lay-people can be drafted to perform actual
ranking because ranking requires the application of social values. Ranking can be performed
using two different approaches, either through a holistic consideration of all aspects, or through
judgments based on the importance of individual attributes. This process should produce a
prioritization that is robust and a product that is useful in risk management decision-making.

To evaluate how risk-management programs are doing, Camegie Mellon has developed a
survey in which experts are asked to provide their evaluations of regulatory performance in their
area of expertise in response to structured questions and against provided attributes. Criteria air
pollution will be addressed first and wastewater next. A good regulatory system reflects the
following attributes.

e Adaptive - integrates new knowledge and transfers to new situations

e Democratic - all parties participatory and informed

o Efficient - timely, cost effective, can be measured, encourages innovation

e Equitable - stakeholders have standing, and costs and benefits are distributed fairly

» Scientifically sound - science used, research encouraged, and uncertainties grasped and
communicated

3.3 Day 1 Synopsis
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During the first day of the workshop EPA managers discussed the types of non-risk
assessment information they factor into their decisions. It was evident from these discussions
that information needs vary with individual program and regional activities, but that in nearly all
cases the risk assessment is but one factor of many that figures into the decision-making process.

The evolution of the risk management paradigm is ongoing, and in benefitting from many
inputs. These include recent work by the Presidential/Congressional Commission on Risk
Assessment and Risk Management and ORD’s National Risk Management Research Laboratory.
Carnegie Mellon University and EPA’s Science Advisory Board have also been conducting work
on risk management strategies that could factor into further development of a unified model or

paradigm.
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4, Paradigm Review and Development

4.1 Evaluating the Paradigms, Part One (Tim Oppelt - ORD)

Breakout groups were tasked with evaluating the models summarized in Section 3.1 in terms
of the model’s usefulness and comprehensiveness for risk management decision-making: Using
evaluation approaches such as model-to-model comparison, sorting by information type, or
critiquing individual process steps, the groups were to evaluate the model’s utility against the
information conveyed in the presentations summarized in Section 2. Breakout groups were asked
to determine whether and to what extent any or all of the models allow for the development of
and integration into a single risk management decision-making process. The groups were asked
to consider the question: Do the models capture the needed data and answer information needs
such as cumulative risk considerations?

Copies of the models which the breakout groups were asked to evaluate are provided in
Appendix D. Flip charts from the breakout sessions are transcribed in Appendix E. Breakout
group reports are summarized below.

4.1.1 Reports from the Break-Out Groups, Part One

Breakout Group 1

This breakout group was not monitored by a recorder. However, their report to the plenary
group is summarized.

Models are useful in that they can outline the general aspects of the risk-management process
and ensure that all parties are have the same understanding of the process. However, while they
must be sufficiently comprehensive to be useful, it is necessary to recognize that too many details
hamper the flexibility of the model needed to cover a variety of cases. While process steps are
similar across cases, problem definitions, decision makers, resource and data needs, and other
points will differ. Multi-media, multi-issue problems will require approaches different from thai
of a single contaminant on a site. In addition, EPA’s motivation for performing a risk ass2sszzent
and making a risk-management decision will differ. In some cases, a decision is mandated by
statute, while in others, EPA is attempting to identify a problem that the Agency may have no
legal means of resolving.

Breakout Group 2

The group reviewed the descriptions of the decision-making frameworks provided to help
define a model to meet the needs of risk managers. Working from the models presented in
Appendix D, the group first addressed the Risk-Management Evaluation "Egg" model and then
included all the models in generalized remarks.

The critique of models centered on defining the parameters of the risk assessor and risk
manager roles, evaluating the comprehensiveness of the models, and documenting how decisions
are ultimately made. Overall, the models seemed clear with regard to human health effects
assessments, but the role of ecological assessment was not clear.
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With regard to task parameters, the models did not clearly designate which steps were to be
carried out by risk assessors and which were to be done by the risk manager. For example, in one
model, source characterization (which is essentially data gathering) is listed under risk
management. Group 2 stated that data collection is more correctly an aspect of risk assessment
and that the risk manager should focus the effort and set the questions.

The group discussed whether this was a management or a science issue and made the point
that risk-assessment decisions are not clear or separate from politics. This means that one job of
the risk manager is to understand all ramifications of decisions and to document the real basis of
the decisions that were made. A list of all the factors that should be documented includes social
and economic considerations, technical data and political issues. One benefit of this kind of
documentation is that it avoids the possibility of setting potentially dangerous precedents by
demonstrating, for example, that a given decision was made because of an exceptional
circumstance or that it was based on qualitative not quantitative data. Documentation of
decisions should detail:

¢ Program mandate

o Options considered

¢ Data considered and used

¢ Uncertainties

e Interactions with internal and external stakeholders

The communication pathway between the risk assessor, the risk manager, and the team as a
whole, was also not well defined. Project communication should ideally be structured as an
interactive process with regular points of communication designated. Role definitions and
communications pathways should be based on risk-assessment/risk-management process and
policy and should involve:

¢ Risk assessors/managers

¢ Team members

e Public

e Others with input to process

The correct audience for assessment information is those who make decisions at project sites.
Risk assessors feel that they must make decisions, but they can only be one-dimensional if they
are based solely on risk numbers. Models need to better define the boundaries and
communication pathways of the risk manager and the risk assessor. The endpoint of i :ictavive
process should be a well-defined exit strategy.

Group 2 also felt that opportunities to define monitoring were not well established in the
models. A process must be articulated to establish what is to be monitored, the types of
monitoring to be used, and how monitoring will be used to determine if the assessment has
achieved designated goals. Characterizing sources is a critical issue, because it entails an implied
policy. Answers to questions about what the issue really is, who is affected, and what are the
risk-management goals will affect the designation of resources. Public opinion, though
sometimes problematic with regard to science findings, does need to be taken into account on ail
models and the public should be involved in the review of preliminary findings. Some of the
models put this step further along in the process.
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Breakout Group 3

The models presented highlighted the processes and information needed to make risk-
management decisions and can be considered paradigms for risk management. The group first
identified situations in which the concept of one risk-management model might not work te meet
risk-management needs. Different ways of using risk management by the different Agency
programs may mean that it is not necessary or possible to have only one model. For example, the
needs of local community risk managers must be considered - their risk-management needs may
be different than those of EPA. Also, individual risk managers may not require all parts of a
model for all projects. There are some differences in the way risk assessments are handled by the
different offices within EPA, but ecological and human health risk assessments are performed
essentially the same way. It is necessary to determine if a comparable situation for risk
management exists.

Individual programs need to make different types of decisions using risk management. There
are two choices for decision-making frameworks:

e A taxonomy with a complicated system in which system parts are used for different types of
decisions

« A simple model for decision-making with a checklist of additional topics to consider

Considering decision-making in this way could lead either to a system of many models that
address specifics and includes some method for selecting the appropriate model, or a system with
one simple model that can be modified to account for specifics.

Models need to define the linkages between the sources of information (e.g., stakeholder
positions, environmental justice). The generation of risk-management options should have a
pattern. While there is "mystery" associated with risk management, there should be a way to
describe the process in common terms.

Risk assessment requires scientific and technical decision-making to be conducted in a
transparent and easily understood way. ORD uses a conceptual view of risk assessment and risk
management to make decisions and reduce uncertainty in risk assessment. There seems to be a
systematic approach to risk management, but it needs to be described. There may be parts of
decision-making that are not meant to be transparent for risk management, while it may be
appropriate for other parts to be transparent.

The group listed other sources of input to risk management in addition to risk assessment
such as:

s Attorneys

¢ Chemists

¢ Economists
» Ecologists

¢ Toxicologists
e Stakeholders
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o Social factors (minimal)

These inputs should be built into a model for risk management. It was pointed out that
including politics as an input to risk management might include too much flexibility in the
process and destroy any attempt to make the decision-making process transparent. Politics may
be better described as the willingness of the public to accept risks and be included as part-of
stakeholder involvement.

ORD is one source of information for risk managers. Information regarding risk assessment
and social and economic considerations should also be gathered. A decision-making team for
national-level assessment implemented through regulations should include chemists, chemical
engineers, attorneys, economists, and hazard assessors. The team might include biologists,
toxicologists, and ecologists. Representatives from the community would not be appropriate for
this type of team.

Can risk assessment and risk management actually be part of a single risk-based decision
model? Where do risk reduction experts get involved in the process? Risk characterization
informs risk management, but not risk-management evaluation and options because of the timing
of projects. Additionally, there is uncertainty in the decision-making process. Risk-management
decisions are not always simple "yes" or "no" decisions. Any inclusive model needs to account
for uncertainty, especially when addressing communities. Different offices have different factors
which must not or cannot be taken into account at different steps under different statutes. These
limitations should be communicated to the community to help make the process more transparent
and provide a better understanding of statutory constraints.

The group then developed a diagram designed to combine parts of existing models (see
Exhibit 1). The most important point illustrated is the interaction between risk assessment and

risk management.

The group completed the morning discussion with the following summary comments from
each group member. Comments regarding diagrams refer to the models given in Appendix D.

e Diagrams that focus on risk management are the easiest to understand. Sequential diagrams
may better reflect what EPA currently does with respect to risk management.

¢ A three-dimensional diagram might be better able to illustrate the process.

e The circular diagrams are preferable as they show inputs to the decision-making process from
different areas. Stakeholder involvement is critical.

e The circle within a circle diagram is a good representation, but there should be a way to show
the iterative process between risk assessment and risk management.

e Stakeholder input, stakeholder education, economics, and social concerns should have
increased emphasis in the decision-making model.

e Simple models are the best. Complicated models intimidate people.
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Exhibit 1 - Breakout Group 3 Comprehensive Model

¢ Risk management is the primary reason EPA exists as an Agency.

Breakout Group 4

This group’s discussion centered on the intended purposes of the five models presented in
Appendix D: the "olive cell" model, the "master card" or "egg" model, the National Research
Council model, the Science Advisory Board model, and the model created by the Presidential/
Congressional Commission on Risk Assessment and Risk Management.

As they reviewed the handout, the group suggested that the word "paradigm” not be used in
the future. Individuals presented a series of other observations. There was consensus that all the
models were useful; to some degree, all models described the relationship between risk
assessment and risk management. All models were seen as linear in nature. Several observations
were made that linearity may not be very useful, either for presenting information or for
representing how the risk-management process actually takes place. In reality, it was observed
that there is more action of an iterative and parallel nature. This continued to be a main aspect of
the group’s critique of the models. In addition, the group wondered if one model could be
sufficiently versatile to handle the variety of environmental issues that might be addressed.

Group 4 noted that there should be an awareness of the possible statutory constraints of the
use of models. Also, the options listed in the models were viewed as sufficient in number, but
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lacking in any information on their relative strengths or weaknesses. In addition, options need to
be resource-based. And, with the exception of the 1996 NRC model, the models are deficient in
defining input into the various options. The group also felt it was important to highlight
continually the importance of stakeholder involvement, while making it clear that the nature and
involvement of stakeholders should vary from step to step.

The group discussed the various purposes of the models. They questioned how a model can
guide research or be used to educate the public. Again, doubt was expressed that a single model
could incorporate all approaches reflected in the five models examined. Members of the group
- observed that a model is helpful in allowing users to pick and choose which elements might be
appropriate given their specific issues. Several purposes of the model were suggested:

¢ The model could serve as a guide to risk managers in program offices

o The model could be used within ORD to serve as a reminder of factors that may not be
obvious

The group also wondered whether the model should help ORD define research needs or
should ORD respond to the needs of the program offices using the model. The group proposed a
series of questions concerning the purpose of risk-management models:

e Is it (the model) useful for program and regional offices in conducting their work?
e Ifitis useful, is it useful to ORD in assisting program and regional offices?
o Will the model indicate new types of research for ORD?

o Will the model be useful for public discourse (e.g., communicating risk-management
decisions to the public)?

 Will the model help influence the way risk management is conducted?

The group believed that the following conditions were applicable to responding to the above
questions:

e To respond affirmatively to the second and third questions, one needs to be able to respond
similarly to the first

o One can answer "yes" to the first question if the model is seen as a checklist

e One can also answer yes to the first question if the model is seen a guide to stakeholder
involvement

Discussion turned to whether the models were lacking in any area. One group member felt
that the models were not lacking in any particular aspect, but that their value in communicating
risk management to the regions should be recognized. Some felt that the models were iacking in
an evaluation stage, in terms of success or performance metrics. This was considered particularly
important, since showing tangible risk reduction benefits is a major part of the risk-management
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process, but also the most troublesome. The group observed that to produce risk-management
decisions, one must have results in mind.

The question was asked which models come closest to reality. Some thought the "master
card" model was more realistic than the Science Advisory Board model. The "master card"
model was also recognized because it highlights the interplay of science/economic/political
concerns. Another thought the "olive-cell" model was closer, but that the model should include a
feedback/evaluation loop. Earlier in the discussion, the group observed that the "olive cell"
model, when compared to the "master card" model, highlights risk assessment as a subset of risk
management. However, this model should include non-risk assessment factors that are equally
important. For example, the suggestion was made that the nucleus of the "olive cell" be replaced
with multiple "mitochondria" or "organelles," each denoting additional factors to be considered.
Following onto this idea was the suggestion that the model might be best rendered in hypertext,
with a basic first page showing the model structure and its associated "organelles." Hypertext
links could be provided to pages which describe in detail each of the components. Finally, the
group noted that the Presidential Commission model has all of the necessary elements; however,
the concept of iteration needs to be added.

The group also pondered the utility of the models to the programs. One discussion participant
felt that because economic/political considerations are most important to risk management, the
"master card" model is most useful. Observations included that this model was useful as an
explicit checklist, so perhaps only a checklist was necessary. Ultimately, the group concluded
that the model should be flexible enough to accommodate different environmental issues.

The group closed its discussion with the following cautionary question: "Are we being too
EPA-centric?"

In its report to the plenary session, Group 4 highlighted the following points:
o Superfund has developed a model surrogate in practice
¢ Focus should be placed on the iterative nature of the process
¢ An alternative to very complex diagrams is a checklist
e A good choice in models might be the ‘olive-cell’ with additional "organelles"

¢ Risk assessment is part of a broad risk-management process and does not exist for its own
sake

o Defining the problem is paramount
e Evaluation data are missing from some of the models but are very important
¢ Move towards simplicity: more complexity = less usefulness

e One solution is to add hypertext links to the sub-diagrams for each organelle
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The presentation concluded with the following observation: "The fact that this process
highlights the complexity of developing management options, while including contributing
factors such as laws and prior experience, also highlights research opportunities for ORD."

Plenary Group Discussion

The plenary group discussion after the morning breakout group presentations resulted in the
following points about the models:

o Exit strategies are not covered in circular diagrams and would be useful

e Checklists should be suggestive, not prescriptive, to maintain flexibility in application

o Stakeholder perspectives need to be kept in mind at all times, but they need not be intimately
involved at every step. The "average Joe’s" opinion is contained in the laws in the first place.

That is our mandate.

e Linear diagrams are not really useful; we need models with iterative loops and which include
an exit strategy

e The "egg" diagram is useful in that it points out that risk assessment is part of the entire risk-
management process. This diagram also specifies problem definition.

o Inputs are not well characterized in any diagram and models are lacking in evaluation
functions

¢ Models lack a component of concern about residual pollution and cross-media concerns

e Models do not help us to define areas of research or include information about what has or
has not worked previously. Evaluation of results would be a good ORD area - maybe a focus
on anecdotal as well as theoretical research.

4.2  Case Study Presentations - Information Used to Inform Risk-Management Decisions

Case study presentations discussed the kinds of information used to make risk-management
decisions during particular projects. Case studies addressed the following questions:

e What kinds of non-risk assessment information (e.g. economic; science, other than hazard
and exposure data; technological feasibility; environmental justice) did your program
consider when making a risk-management decision?

¢ How did such information factor into the decision-making process?

¢ How did your program obtain this information?

¢ Did statutory mandates encourage or limit the consideration of such information? If so, how?

e What uncertainties on the risk-management side were dealt with?
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o What further information would have been valuable to inform your program’s decisions?
Case studies and ensuing group discussions are summarized below.
42.1 Al/Mg Phosphide Case Study (Mark Hartman - OPP)

Phosphide gas is a fumigant, often used to kill mammals and insects infesting agricultural
facilities and other storage areas. The primary method of use is to seal a facility, activate the
phosphide gas, and then aerate the building. Phosphide is registered under FIFRA, which
requires a cost-benefit analysis. The objective of control is to ensure that pesticides do not
present unreasonable adverse effects (risks) to humans and the environment. Re-registration
involves data collection and risk assessors use this information as the basis for risk-management
decisions, which are called Registration Eligibility Decisions, or REDs.

Risk assessment factors considered include toxicology, exposure rates, Agency policies and
guidelines, and scientifically-derived risk estimates. Risks are determined for workers,
bystanders, and endangered species. In this assessment, risks were not estimated for dietary or
drinking water exposures. Non-risk assessment information considered included incident
information such as fatality incidents, economic benefits of avoiding pest damage by using
phosphide fumigants, and technological availability of alternative methods, such as use of methyl
bromide. The role of cost in alternative selection is not necessarily primary, but the weight given
it depends on the strength of other factors. Information comes from government agencies, the
National Pesticides and Toxics Network, and State databases. Uncertainties associated with risk
assessment include the duration of exposure versus toxic effects, the potential for exposure in
open air, and uncertainties associated with alternative analysis and technological feasibility.
Some information about alternative technologies exists; however, ORD research in this area
would be helpful.

An ideal set of information for risk management decision-making would include:

¢ Highly refined scientific information on exposure in the "real world"

e Clear understanding of the human-to-animal relationship

e Comprehensive incident reporting and analyses

e Verifiable damage estimates

o Reliable understanding of the effectiveness of alternatives to phosphide use
o Efficient lines of communication about alternative technologies

e Detailed economics profiles

42.2 OQODP Chemical Removal and Replacement ~ Case Study for Stratospheric Ozone
(William Rhodes - OAR)

With the 1974 stratospheric ozone depletion announcement by Rowland and Molina, the
public began to stop buying Chlorofluorocarbon (CFC) containing products. Despite this action,
the measurable impacts of CFCs continued to increase. Motivated by a suit by the National
Resources Defense Council, EPA, under Administrator Lee Thomas, concluded that it needed to
act on this issue before all evidence was collected to avoid letting today’s risks become
tomorrow’s crisis.

Page 27



Risk assessment began and stratospheric impact studies and assessment and biological and
climatic effect research were performed beginning in 1974 and continuing the 1980s. Industry
reacted by stating that it was "innocent until proven guilty" and equating the rights of people
with the rights of chemicals. In 1978, the use of CFCs as a propellant was banned except in cases
in which no alternatives were possible and the product was considered essential.

Risk management took many forms during this initiative. EPA hired the Rand Corporation
for technology support. A source characterization of chemicals and sources with detailed reports
was performed. Control options such as alternative selection and replacement chemicals were
evaluated for their potential across industries, by control per chemical, and by considering end-
of-pipe versus alternative technology or treatment methods. Cost and benefit analyses were
performed. However, industry argued that the theorized depletions could not be happening and
posited that bans on CFCs would adversely affect worker safety and the economy of the nation.

Further scientific evidence and details about the effects of CFCs, such as the enlarging hole
in the ozone layer, led to an increase in control efforts on a multinational level. The result was
the 1986 Regulatory Impact Analysis. Ultimately, CFC control efforts were organized in a
multinational plan based on agreement reached in the Montreal Protocol. Industry continued to
resist, with the exception of the electronics and solvents industry. Through 1988 and 1989, EPA
research resulted in identifying viable process chemical substitutes that refuted industry’s
assertion that no substitutes were available.

Risk management moved to a new level as a result of these available alternatives. The
chemical industry renewed research efforts. EPA continued to prove the cost and process
viability of substitutes. Most risk-management action in the 1990s involves further understanding
of human and biological system effects, research to find ways to lessen impacts through
prevention and adaptations, and continued research about rapid mitigation technologies.

Several principles emerged from this multi-phased and multinational effort. First, scientific
data gathering and risk management are best performed in an atmosphere of freedom that
promotes factual conclusions as opposed to political or qualitative conclusions. Politics works
best after the facts are known. Second, industry needs to be involved. While the interests of
industry are usually about short-term financial considerations, the attitudes and roles of industry
evolve during this process. While first objecting to the very fact that CFCs were suspected of
causing atmospheric harm, industry has now identified and switched over to safer substitutes
under the motivation of various drivers, such as public opinion and EPA research. Third, ORD
and program offices can benefit from working together in situations in which ORD allows
program offices to define their needs and then is able to meet those needs.

Group discussion focused on the issue of continuing CFC use in developing countries.
Because of the economics of CFC elimination and substitution in developing countries, the
Montreal Protocol built in a longer time frame for CFC reductions in poorer economies. The
phase-out has not been followed, but there is little official resistance. The primary problem is the
black market and the fact that China is not a signatory of the Protocol. Ongoing research includes
active study of the effects of alternatives, including potential future problems presented by the
CFC substitutes themselves.

423 Valley Wood Preserving Superfund Site (Patricia Erickson - ORD)
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The Valley Wood Preserving Superfund site was historically used as a wood pressure treating
facility. The site was brought to the attention of the California Department of Environmental
Quality (DEQ) by site, neighbors who complained of foul-looking ponded water at the site and
were concerned about effects on their water wells. The site was added to the Superfund list in
1989 and is in an area of mixed residential and agricultural use. Both California and Superfund
have certain standards to be used as starting points for determining the cleanup goals for the site.

This site presented a variety of challenges since it could be considered a model of how not to
construct and operate a pressure treating operation. The pole barn, where wood was dried, and
chemical storage tanks were located on the edge of the site, thus allowing spills to run off-site.
Paved areas were completed after preserving chemical had already inundated site soils. The site
had been cited for operating over five years without a permit from the local water quality
authority. California state authorities had worked with the facility and identified chromium in
site monitoring wells. Information gathering at this site was done more easily than at others
because it is a relatively small site. Consequently, the Record of Decision was signed quickly in
1991. Risk management decision-making at the site was performed according to the established
Superfund process, given in Section 2.1.6.

Characterization activity first involved a site assessment; chromium and arsenic
contamination was found at the surface, in subsurface soils, and in the ground water. The
decision was made to use an innovative, in situ groundwater treatment and to perform a reduction
in the mobility of water toxics. Long-term effects were an issue at this site because inorganics
cannot be transmuted. Cost was not a deciding factor in terms of comparative treatment costs,
unless it would be extremely high or if the levels of uncertainty associated with projected
expenditures were very high. State and community acceptance was easily attained due to
previous work performed and the desire of the community to have the site cleaned. Legal
considerations involved the difficulty of getting the perpetrator to pay. In this case, the
perpetrator indicated willingness to pay but threatened bankruptcy and had to be ordered by the
Court to act.

The establishment of soil cleanup standards was a technical issue that affected risk
management decision-making. Leaching standards assume high attenuation and the levels for
arsenic had to be established by considering direct contact versus background levels. The
groundwater had to be treated in concert with California’s non-degradation policy and the
technology chosen was an innovative treatment technique.

424 Mid-Atlantic Integrated Assessment Case Study (Tom Demoss - Region 3)

The Mid-Atlantic Integrated Assessment (MAIA) is a development effort that will result in a
model ecosystem program for the Mid-Atlantic region, including all of Region 3 and parts of
Regions 2 and 4. Pennsylvania, Maryland, Delaware, Virginia and West Virginia, and the
District of Columbia are covered in their entirety. Parts of New Jersey, New York and North
Carolina are also covered. Because of dense population, proximity to Washington, DC, and
association with studies performed to assess the Chesapeake Bay, this program has a great deal
of data.
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Special care has been taken to design the software for the project so that the data presented
are usable by a variety of audiences. The resulting software is a very user-friendly program with
highly detailed assessable graphic presentations of assessment data. The graphics use color and
other design features to present data in the most accessible formats possible.

The MAIA mission is to provide integrated scientific knowledge to support the
environmental decision-making process for the Mid-Atlantic region. Goals in support of this
mission include:

e Develop acceptable and valid environmental indicators for natural resource protection
¢ Merge physical, chemical and socioeconomic data into dynamic and useful assessments
e Develop the best characterizations of environmental resources to data

¢ Have data influence and drive management decisions and influence public perception and
opinion

¢ Translate data to relative risk

Work on the MAIA has been performed in concert with ORD and stakeholders. Satellite
surveys are being utilized to characterize some areas, and field studies are being performed to
augment this data since this technology has limited accuracy with regard to wetlands. The reports
that will be available by 2001 include information on:

e Mid-Atlantic landscape atlas - a landscape cluster analysis where landscapes will be ranked
according to 33 criteria

e A report on the condition of Mid-Atlantic estuaries, which is being done through field data
collection

e Pesticides in Mid-Atlantic ground water

o State of the streams in highland areas using benthic index and onsite water data to quantify
water quality

e State of the forests
o State of agriculture
¢ Condition of biodiversity
The study will also result in an atlas detailing environmental stresses, loading to watersheds,
and other conditions, such as impervious areas, that have an effect on streams. Socioeconomic

considerations will also be given to answer questions about what drives the land use changes in
the areas assessed.
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The MAIA assessment framework is divided into levels - each level integrates and expands
on data from the previous level. Level one considers individual systems such as forests and
streams; level two explores the relationships within resource groups; and level three is concerned
with integration and associations between resource groups, such as streams and forests.

Group discussion following the case study presentation focused on the usability of the MAIA
program by decision makers with varying degrees of expertise. How, for example, can the
program explain the problem of nitrates in water? MAIA can demonstrate the biological impacts
and then explain the causes. To validate usability, program designers will keep testing out ideas
with focus groups and State users. Short fact sheets are also a product of this effort, and program
staff is also working with other groups, such as the Bay Alliance, to provide information.

A participant suggested that one result of this effort might be an actual EPA-led project
demonstration, on a topic such as habitat restoration. This kind of high-profile, EPA-sponsored
activity might help the Agency gain support and trust out in the Regions.

43  Evaluating the Paradigms, Part Two

The afternoon breakout groups were instructed to look again at the models and the general
risk-management process with the addition of the four case studies presented. The groups
structured their work around the following questions:

¢ Did any case study describe a process or provide information different than the discussions
and conclusions drawn from the modeling presentations?

e Did EPA, industry, or someone else develop the risk-management options?
e Should EPA actively develop risk-management options?
e Can industry be forced to reduce the market for their product?

For example, in the stratospheric ozone case study presented, the risk management and risk-
assessment processes were reversed. Based on the potential for further damage caused by CFC
use, EPA made the decision to move forward with risk-management decisions and their
implementation, letting the risk assessments catch up.

The breakout groups again prepared informal reports that were presented to the plenary greup
and which answered the discussion questions. Notes from the breakout groups’ work were

captured on flip charts, which are transcribed in Appendix E. Breakout group reports are
summarized below.

4.3.1 Reports from the Break-Out Groups, Part Two

Breakout Group 1

This breakout group was not monitored by a recorder. However, their report to the plenary
group is summarized.
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The risk-assessment process is well defined, while that of risk management is less
understood. The models developed to date all have applications, although the concrete steps
necessary for risk management are not necessarily clear. Uncertainties are a problem in risk
management, in that the data necessary to resolve them requires expenditure of considerable
resources. In reality, EPA often makes many decisions without the benefit of the time or
resources to follow all the steps in a complex model. Actions are decided along a continuiim of
complexity, between a gut feeling of what is necessary to a full investigation at the level of the
Science Advisory Board, based on the problem at hand and the mechanism that triggered the risk
action in the first place. In some cases, the use of these full models may make decision-making
unnecessarily complex. Finally, the models do not necessarily account for the differences in risk
management of human health issues as opposed to ecological risks.

Breakout Group 2

Generalizing from the case studies presented, the group articulated that the type of risk
encountered in the assessment phase is the driver of the information needed to make risk-
management decisions. For example, risks that are acute versus chronic, or immediate versus
long-term, or limited in scope versus broad-based, require very different management tools. Risk
managers may prioritize based on the type and extent of the risk. This process is sometimes
called risk tiering.

The Valley Wood case study demonstrated the use of the Superfund model, which takes a
more iterative approach to risk management. Decisions about remedies, such as removal versus
in situ remediation, were made according to the nine Superfund criteria described in Section
4.2.3. Before beginning the risk assessment, management goals and public concerns were
identified, to the extent possible.

The types of information needed are also driven by the nature of the entity making risk-
management decisions. EPA, other Agencies, and public/individuals have different goals. This
means that communication between project teams and all stakeholders is very important. Any
model must work for decision-makers outside of EPA, as well as for Agency risk managers. The
use of several case studies linked with the models might be a good way to demonstrate use of the
model.

The models all need to take into account some methods of verification and validation of
decisions - did the risk-management decisions made achieve the Agency’s intended goals? There
must be a process to connect outcomes to actions.

Breakout Group 2 summarized their afternoon work session in these points:

o It is necessary to identify management goals and public concerns

o The types of risk drive the type of information needed. Risk tiering may be necessary
¢ Identify the decision-maker

e Evaluate available technological alternatives

¢ Apply an iterative approach, e.g., the nine criteria of the Superfund program

¢ Include measures of success to evaluate whether the goals have been achieved

Breakout Group 3
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Breakout Group 3 structured its work around each individual case study.

Mid-Atlantic Integrated Assessment Case Study

MAIA involves more strategic thinking about risk management. This model could possibly
be used as a tool for the risk manager to identify areas for future work. The group felt thatthe
model only focused on the water issue as an indicator of regional environmental status. A risk-
management model should include other media as well.

EPA Region 3 has spent significant resources on communicating risk to the community in an
attempt to gain acceptance of its risk-management decisions. The work done by Region 3 helps
prioritize risks and identify problems in a way stakeholders can understand.

CEC Presentation Case Study

The CFC presentation outlined a decision in which a detailed risk assessment was not
required to propose action. This may represent an anomaly, in which the limited risk assessment
suggested overwhelming benefits to taking immediate action. Waiting to collect more data could
have led to tragic results.

Valley Wood Superfund Site Case Study

The Superfund site example was a problem that had already occurred and EPA was trying to
mitigate the situation. The example was very structured and was requirement-oriented because of
the regulations governing the Superfund program. The site followed a linear process in risk
management decision-making, which might not be a model for all situations.

Phosphide Fumigants Case Study

Breakout Group 3 suggested that the risk-management model should not be prescriptive.
Instead, it should be iterative, flexible, and able to consider site-specific characteristics. An
encompassing risk-management model should consider the difficulties in balancing the cost-
benefit equation and the possibility of standardizing cost-benefit determinations across programs.

To improve the risk-management process, the group suggested that risk management should
be an open and iterative process providing for input from stakeholders, as well as communication
of risk-management options to stakeholders and decision-makers. Risk-management projects
might include an independent auditor to make an unbiased final decision as an alternative to
obtaining consensus from all stakeholders.

To improve information for risk management, the group suggested that transaction costs are
important and need to be considered as part of risk management. The risk-management process is
complicated and this workshop is an early step in describing the process, the range of risk-
management projects, and the possible decisions resulting from risk-management activities.
There is a need for an "institute" to provide information on risk management and fill in data gaps.
The existence of such an institute will help make the models discussed at this workshop viable

Breakout Group 4
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Group 4 began its discussion by outlining what it considered to be the benefits of well-done
case studies. Such studies:

¢ Document examples of successful and unsuccessful approaches/actions and
order/characterize examples

e Provide an historical perspective
e Provide a feel for the diversity of issues
o Can be used to create a model based on actual cases

The group suggested that, given these benefits, it might be useful to use a contractor to
perform ORD-directed research about how the process actually works in the program and
Regional offices.

The group used this as a launching point for its discussion centering around the relationship
between ORD and the program and Regional offices. A variety of aspects to this relationship
were addressed by the group, including issues of communication, timing of involvement, current
ORD contributions, possible new areas for contribution, and practical and theoretical
considerations.

The group noted that decision-making is often a matter of managing constraints. At times, it
is difficult to incorporate risk assessment into risk management during the decision-making
process. However, the uncertainty in risk assessment must be dealt with, particularly in terms of
uncertainty or safety factors. ORD may disagree with the risk-management approach taken by
the program offices. Hence, the program and regional offices may object to ORD involvement
and could feel a lack of trust. For instance, one reason program or regional offices might object
to ORD involvement is that the office has a history of last-minute interruptions to the decision-
making process on the basis of "new science.” While this may be true, it may also be related to
the fact that ORD’s contributions are coming to the table late in the process. This discussion
touched upon the broader issue of inter- vs. intra-agency involvement.

The group noted that programs want to keep decision-making within their purview, but that
ORD should provide technical support to that process. It was recognized that traditional support
is still needed, but that the Agency is dealing with more issues, such as stakeholder involvemant,
and that ORD might have a role in helping the program offices address them. ORD’s assistance
to the Superfund offices was discussed. ORD helps in the evaluation of remedial options, but the
program retains the final choice. In part, this is because the program office takes the
responsibility for the decisions and performs the non-science aspects of the evaluation stages. In
practice, program offices often become mediator between our (ORD’s) and their (industry’s)
science. Thus, some sense of separation between the offices is necessary.

There was consensus that early involvement is the key to any possible value-added ORD

involvement. The group noted that early ORD involvement might result in new risk-management
options based on an understanding of a broader range of possible technologies.

Page 34



The group returned to a discussion of the models and considered items on the "checklist" or
in the "models" on which program offices need input and to which ORD might be able to
respond. Group discussion focused on the following questions: Are there areas of the models that
have gone unfilled? Can ORD provide research support to fill in the blanks? There was
agreement that ORD’s resources of technical knowledge could help guide the development of
efficient/better regulatory guidance. This would require including ORD as part of the thinking
process; again, early involvement is the key. The focus of the discussion shifted to the concept of
incorporating prevention strategies in the options identification stage of risk management. It was
noted that prevention is not reflected in the models. The discussion of prevention was lengthy,
and the group considered it to be an area in which ORD could make a large contribution if
brought into the process early.

Other identified areas for ORD support were:
¢ Research on the multi-party bargaining process

¢ Development of tools to help evaluate cost and effectiveness issues and to determine what
risk-management strategies are appropriate in which cases

e Research on the identification of appropriate application of market-based regulatory
strategies

e Research on methods of communicating uncertainties

A number of theoretical observations were presented throughout the discussion. One way to
view risk management decision-making across the variety of individual applications is that in
each case one needs to deal with "constraint management." Risk managers navigate the
differences between a scientific community and a litigious society. The scientific community,
while often in disagreement, usually works "to narrow the bounds of what is true." On the other
hand, a litigious society works to widen the space between what is true and what is not, pushing
aftention to the outer margins of this space. The group thought risk assessors took a reductionist
approach: they consider a range of inputs or factors which lead them to conclude a certain output.
Risk managers often attempt to include an inductive approach in their deliberations.

Group 4 maintained an awareness of outside implications for risk management and raised
concerns throughout the discussion. One concern was articulated as, "what is the real reason for
the risk-management decisions made?" This highlighted the fact that while ORD may look to
provide additional support, often the risk assessment and technical or scientific input must be
balanced with political or other unrecognized factors.

The group also considered that the practicability of increases in intra-agency participation
should be understood before attempting to implement new processes. Group 4 concluded that, as
an agency, EPA needs both to make the regulations and actions understandable to those involved,
and to understand them internally before releasing them to the public.

The report to the Plenary session stressed the following points and raised some important
questions:
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o ORD could take steps to understand and flesh out the risk-management process. The office
could do this by:
- Developing more case studies of risk-management decisions.
- Working more closely with the program and regional offices in the decision-making
process.

o Where should ORD scientists in general be involved in the risk-management process?

e Pollution prevention is not adequately represented in the frameworks:
- The frameworks work well for large, well-recognized problems.
- They do not allow for looking at pollution prevention options as new management
processes are developed. Is this an area which should be handled by industry or should
ORD have a role in conducting applicable research?

o What are some newer, key areas in which ORD could contribute through research to the
present risk-management process:
- Cost and effectiveness issues.
- Evaluations of overall program effectiveness.
- Negotiation process.
- Communicating risk-management options.
- Market-based systems.
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5. Wrap-Up Activities
5.1  Summary of Issues and Action Items (Hugh McKinnon - ORD)

Risk assessment was not the focus of this workshop intentionally, in order to allow the group
to focus on other influences on the risk-management process. The next step is to carry this
information into the evolving dialogue at ORD. Many of the comments heard in this workshop
are similar to what ORD has been hearing in stakeholder meetings for reinvention plans.

Feedback includes suggestions that ORD must do a better job in: (1) researching science and
technology issues, e.g., impacts to ecosystems; (2) defining the implications of scientific
research; and (3) effectively communicating these implications to risk managers. Information
must be presented simply so that all stakeholders can understand it and make informed decisions.
Any model or models developed should not be tightly prescriptive. Risk managers need
guidance, such as checklists, but any guidance should incorporate flexibility.

The risk-management process would benefit from having more guidance about how to
conduct a public process in ways that are fair, lawful, cost-effective, and fit community values.
ORD might want to consider adding expertise so that research can be most effective. The goal is
not to decrease science support but to add capacity to address social and economic issues at
greater depth.

Because risk management is an iterative process with many different points, two-dimensional

models have difficulty in portraying it correctly. Comprehensive models must be designed to
incorporate the iterative nature of risk management.

Several major themes emerged from the workshop:
e The information needed for risk management is risk-driven and project-specific.

* Roles of all project participants and stakeholders, especially the roles of risk manager and
risk assessor, need to be defined at project conception.

o Communication between the risk assessor and the risk manager during a project should be
iterative and ongoing.

» Risk-management models need to be flexible, simple, clear, and include problem
prioritization considerations.

e To provide comprehensive information to inform risk-management decisions, EPA needs to
improve the depth of the decision makers’ understanding through intensified research on
science and technology issues.

¢ Information about innovative technologies that might be available must be communicated to
risk managers.

o It might be necessary to acquire additional expertise to gather information about social and
economic issues influencing risk management.
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e There is a need to enhance communication paths both across EPA offices and among project
members.

Perhaps the most important finding from this workshop is that open communication
throughout the risk management decision-making process is key to its success.

5.2  Preview of Next Workshop

The Office-of Science Policy will sponsor a second workshop in the Risk Management series.
The next, to be held July 14-15, 1999, will focus on communication and stakeholder involvement
in the risk-management process. The scope of the final workshop in the series, to be held late this
summer or in the Fall, is currently being defined. Organizers want this workshop to build in
some way on the concepts developed through previous workshops. Workshop participants are
invited to forward suggestions about the content of this final workshop.

The objectives of the July workshop on communication and stakeholder involvement in the
risk-management process are to discuss risk assessor and risk manager communications and how
this communication should inform the decision-making process. Additionally, stakeholder
involvement in decision-making will be explored. Finally, the extent to which current models of
the risk-management process accommodate risk assessor and risk manager communication and
stakeholder involvement will be discussed.
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Appendix B. Workshop Agenda

"Identifying Information Needs for Risk Managers" Workshop Series

Information Needs for Risk Management Decision-Making:
Toward a Risk-Management Information Model

June 15-16, 1999
Washington Plaza Hotel, Washington, DC

Workshop Objectives
» To identify the types of information (non-risk assessment) that EPA managers need and use to
inform their risk-management decisions.
» To conduct a review and analysis of risk-management processes and information needs, for
subsequent use in the development of a draft unified model for organizing and providing
information to risk managers.

Day 1 Information Needs, Paradigm Proposals
9:00-9:15 Introduction Tim Oppelt, ORD

9:15-11:30 Panel Discussion-Media Program Office Information Needs
» Sally Shaver, OAQPS/OAR
» Marcia Mulkey, OPP/OPPTS
» Elizabeth Cotsworth, OSW/OSWER

10:15-10.30 BREAK

» John Meagher, OWOW/OW
» Bill Anderson. OST/OW
» David Cooper, OERR/OSWER

11:30-12:30 LUNCH

12:30-2:30 Panel Discussion -Cross-Media and Regional Office Information Needs
» Jerry Phiben, OR
» Mary Ellen Weber, OPPT/OPPTS
» Stanley Laskowski, Region 3
» Hal Zenick, NHEERL/ORD (Border 2000 project)

2:30-2:45 BREAK

2:45-3:25 Presentation-Evolution of the Risk-Management Paradigm Hugh McKinnon and
Lee Mulkey, ORD

3:25-3:45 Presentation-4 Few Thoughts on Risk Analysis

and Risk Management M. Granger Morgan,

Camegie Mellon
University

3:45-4:15 Preparation for the Day 2 break-out groups Jeff Morris, ORD
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4:15-4:30
Day2
8:30-8:45
8:45-10:30
10:30-11:00

11:00-2:00

12:00-1:00

2:00-4:00
4:00-4:30

4:30-4:45

Synopsis of the Day 1 presentations & discussions
Paradigm Review and Development

Day 1 Recap; Final Instructions for Break-out Groups
Break-Out Group Exercise-Evaluating the Paradigms
Reports from the Break-out Groups

Case Study Presentations-Information Used to Inform Risk

Management Decisions
Phosphide fumigants
ODP chemical removal and replacement
LUNCH
Valley Wood (Superfund)

Mid-Atlantic Integrated Assessment (MAIA) case
Break-Out Group Exercise-Evaluating the Paradigms, Part II
Reports from the Break-out Groups
Wrap-Up Activities
e Summary of Issues
Action Items

L]
e Preview of Next Workshop
e ADIJOURN
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Appendix C
Guidance to Presenters

A. Guidance for Media Program Office Presenters

EPA Workshop-Information Needs for Risk Management Decision Making
First workshop in the series, "ldentifying Information Needs for Risk Managers"
June 15-16, Washington Plaza Hotel, Washington, DC

Panel Discussion: Media Program Office Information Needs

Guidance for Presenters
When June 15, 1999, 9:15-11:30 a.m.

Where Washington Plaza Hotel, 10 Thomas Circle (14" Street and Massachusetts Ave, NW),
Washington, DC

Topic The kinds of information needed to make decisions in {your program office]
Length 15-20 minutes

Format Presentation followed by q&a/discussion. There will be a total of five presentations, with a
15-minute break following the second presentation.

Subject While we expect and encourage each presenter to address the topic from the
Matter unique perspectives of their particular program office, there are some key questions that we
would like each presentation to address.

> What kinds of information (e.g., economics, science other than hazard and exposure
data, technological feasibility, environmental justice) does your program consider
when making a decision, taking an action, or implementing a project?

> How is such information factored into the decision-making process?

> How does your program obtain this information?

> Do statutory mandates encourage or limit the consideration of such information. If so,
how?

> We are all familiar with the uncertainties inherent in risk assessment. What
comparable uncertainties could be reduced in your program'’s decision-making
process if more information were available to decision makers?



»  Under ideal circumstances, what information, beyond what is currently available to
you, would you consider valuable to inform your program's decisions?

Materials If you would fike to have materials photocopied for distribution at the workshop, please send
them by interoffice mail or email to Jeff Morris of OSP/ORD by May 28, 1999,

Questions Please call Jeff Morris (202-564-6756) if you have any questions about your presentation,
or about other aspects of the workshop series.

Follow-Up Jeff will schedule a conference call with all presenters about a week before the workshop,
as a final check-in to answer questions and address any remaining issues.

B. Guidance to Cross-Media Office Presenters

EPA Workshop-Information Needs for Risk Management Decision Making
First workshop in the series, "ldentifying information Needs for Risk Managers™
June 15-16, Washington Plaza Hotel, Washington, DC

Panel Discussion: Cross-Media/Regional Office Information Needs

Guidance for Presenters

When June 15, 1999, 12:30-2:30 p.m.

Where Washington Plaza Hotel, 10 Thomas Circle (14" Street and Massachusetts Ave, NW),
Washington, DC

Topic The kinds of information needed to make, implement, or otherwise address or consider risk
management decisions in [your office)

Length 15-20 minutes

Format Presentation followed by q&al/discussion. There will be a total of five presentations.

Subject While we expect and encourage each presenter to address the topic from the

Matter unique perspectives of their particutar office, there are some key questions that we would like
each presentation to address.

»  What kinds of non-risk assessment information (e.g., economics, science other than
hazard and exposure data, technological feasibility, environmental justice) does your
office consider when making, implementing, or addressing/ considering a risk
management decision?

»  How is such information factored into the decision-making, implementation, or
consideration/evaluation process?

»  How does your office obtain this information?
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» Do statutory mandates encourage or limit the consideration of such information. If so,
how?

> We are all familiar with the uncertainties inherent in risk assessment. What
comparable uncertainties on the risk management side could be reduced if more
information were available to decision makers?

»  Under ideal circumstances, what information, beyond what is currently available to
you, would you consider valuable to inform your office’s decisions?

Materials  If you would like to have materials photocopied for distribution at the workshop, please send
them by interoffice mail or email to Jeff Morris of OSP/ORD by May 28, 1999.

Questions Please call Jeff Morris (202-564-6756) if you have any questions about your presentation,
or about other aspects of the workshop series.

Follow-Up Jeff will schedule a conference call with all presenters about a week before the workshop,
as a final check-in to answer questions and address any remaining issues.
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Appendix D
Risk-Management Models
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- Improvement

Reduced Environmental
and/or
Public Health Risk




Risk Management/Risk Assessment Paradigm

Source/Stressor
*

Identification of Future Problem, Initlating Characterization

: Event or

Public Policy Mandate

Resource Valuation *
Sustainabllity *
Socioeconomics *
Risk Reduction
Goals

Policy/Regulation
Land/Resource Use *

Dose-Response
Assessment

o
Prevention *
RlskAssessent / \ ; _ : Influence
| Hazard Risk e ine N b Control *

Remediation *

Rehabilitation *

Adaptation *

Development/
Demonstration *

Policy/Regulation

Systems Analysis *

Cost Analysis *

Cost/Benefit Analysis *

‘Risk/Benefit Analysis *

Socioeconomics *

Failure Analysis *

Exposure
Assessment

Risk Communication *
Technical Assistance *
Technology Transfer *
Training *

Technical Guidance *

Technology _

Commercialization *

" Performance
Verification *
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Comparison of commonalities and differences among frameworks

In spite of differing objectives, ages, nations of origin, and sponsoring agencies, a number of eritical themes are common to all
frameworks, Tabular entries provide summary descriptions of the stated deévelopment purpose and key conceptual innavation of
each framework. Agreements among frameworks suggest likely future changes in risk assessment and risk management
processes. Differences reveal temporal changes in attitude toward the measurement and management of risk

Canadian National UX Department
U.s. Risk Standards Research of the Australia/
Commission Association Council Enviranment New Zealand U.S. EPA The Netheclands
lssue 1997 1996 139 199 1995 1992 . 1939
Framework's  Risk Environmental Risk Risk . Risk Risk analysis  Risk reduction
ptime management, decision characterization management management
objective making decision
making
Assessment Explicitly Assessment Explicity Assessment Explicitly Explicitly Implicitly
versus management- embeddedin  management- embeddedin management- assessment-  management-
management  oriented management  oriented management  oriented ofiented oriented
Decision Decision~ Decision- Decision- Impficitly Decision- Notdecision- Decision-
making oriented, ofiented, eriented, decisian- oriented, oriented, oriented,
comments on  identifies decision oriented, stresses decisions includes
principles and  specific makingused requires a priori criteria  deferred tarisk  specific
techniques decision points for problem balance in for decision management  regulatory
solving decision making objectives
making
Stakeholder Strong Weak Strong implicit Strong Implicit Implicit
input emphasison emphasison emphasison emphasison emphasison ‘emphasison  emphasis on
input use input use input use input use input use input use input use
Role of science Necessary for Necessaryfor Necessary for Necessaty for Necessaryfor  Necessary for  Necessary for
risk risk estimation assessment, risk risk estimation  risk estimation  risk estimation
management butinsufficient management
decision alone decision
making making
Socioeconomic Viewed as Excluded in Used to Used in Notes need for Notincluded  Costs used to
valuation useful in decision . broaden risk decision cost-benefit select among
dectision making understanding making duetc analysis regulatory
making resource limits options
Uncertainty Prefers Requires Prefers both Stresses Requires Requires Requires
analysis qualitative to  quantitative qualitative and qualitative and qualitative and  quantitative quantitative
quantitative methods quantitative quantitative quantitative methods methods
methods methods methods methods
Risk Should be Emphaslzes Should be Wiil be “Can be either Emphasizes Emphasizes
characterization both quantitative both partially qualitative quantitative quantitative
qualitative and approaches qualitative and qualitative due and/or approaches approaches
quantitative quantitative  to Information  quantitative
gaps
Risk Importantin ~ Uses Implicitinrisk Necessarybut Core Aderivative  Completed by
proritization  risk . qualitative ds management not always management  property of comparing
management  minimus and precise activity repeated risks to
de maximus completed assessment  standards
ranking using criteria
Unearversus  lerativeatall  lherative Herative atall -herativeatall kerativeatall Rerative Unear with
iterative stages between stages stages stages between implicit
assessment assessment feedbacks
and and
management management
Key innovation Includes social, Recognizesthe Recognizesthe Explicituseof Emphasizes Formafizes the Specifically
ethical, and primacy of analytic- the the problem states
economic management  deliberative precautionary comparison of identification  numerical
valuesinrisk  over nature of principleinthe riskto phase management
analysis assessment fisk-based face of * a prioni standards
decision uncertainty decision
making criteria
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Appendix E
Breakout Group Flip Chart Transcriptions

Breakout Group 1 AM
Key Points:

Think of as principles - not too much detail (such as guidance, not checklists) not too directive - examples
/cases

All models could work - there is variability however.

Decision made without a process - need to recognize.

Problem definition is different for different cases - different users - issues (geographic, chemical,
technical, watersheds, regions, states)

Model/s put forward need to be sensitive to definitions - get everyone on the same page.

Driver/s for starting the process (legislative, public, data)

Components in the right egg need expansion and then integration into those eggs.

In many instances programs are doing the left-bottom egg but bringing it together would be useful

Like the idea of a circular diagram with an exit point.

A light framework (too detailed, too general - need a middle ground)

Do RA - Determining acceptable risks using RFCs (range) (decision process)

How much data do you need to support a concern and action about a risk?

What is the trigger/criteria for doing something (recognize that there is a trigger - different implications
for different programs)

Decision-makers will be different (local/state) individuals

Coming out of single chemical single site to a more multi-media, multi-issue problem

Go to situations that are not mandated (RAs) to doing RAs because it is a good thing

How do we handle the issue of eco-risks

Tterative (parallel nature of RA/RM) overpowering impacts

Stakeholder leverage $$ implications

Integrating all components is complex

Awareness of larger community / stakeholders

We think we know best how to do it - engagement means change in direction

Gathering data for evaluation

Insurance industry risk reduction



Breakout Group 1 PM

RA is well defined: RM is not as well understood.
Exception is dealing with cumulative risk
All models can work in light of what we heard Day One.
¢ Superfund guidance does not look that different
* Right side of 3-egg diagram is not neat and clear - we do bottom left at OAQPS.
Process looks like a lot of processes - need to move toward the concrete.
Uncertainty is a predicament - all models seem to need a high amount of data.
We make many decisions without all of the complexity (gut-intuitive - SAB)
Need a way to screen
Models set up to deal with traditional problems.
Many of the models are data driven
We know the guts of what we wanted to do - become too prescriptive, characterize, etc.
Variety of process can be used
Framework with a light touch - suggestions - process police
Some want concrete ~ some want bigger picture
Too restrictive - no flex
Need a way to make suggestions with some detail
Give examples and guidance helpful insights
Think of as principles
Circular diagram speaks - iterative approach, tiered approach
Stairway diagram says we can stop - go- take and evaluate
Important to consider case-by-case
Make mention of defining the problem
Define problem - what does that mean? Have a broad definition / policy.
Scoping exercise to understand the problem
Drivers: Public input, monitored data, mandated directive.
What is the scale ~ chemical, geography. Regions can then invest $ in largest environmental problems
There are a bunch of clients
Problem ranking - how important is it — need to set priorities
Need to blow-up the components in the right egg
Appealing to do the left side even though most or all offices do.

SUMMARY

Preliminary Issue: Risk Assessment

Determining acceptable risks (1x10-6?)

Generating sufficient data

Risk actions are triggered by different groups (e.g., PO/RO using different criteria)
Increasing variety of risk management decision-makers

Moving from single issues (chemicals) and sites to multi-media, multiple issue problems
Non-mandated RA / RM options.

Human Health vs. Eco-risks

Iterative parallel nature for RA/RM options -overpowering impacts

Stakeholder leverage/$$ implications

RM paradigm - complex system with multiple component analysis
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Larger group of stakeholders - non-traditional groups such as insurance and banking
EPA knows best no longer acceptable

Breakout Group 2 AM

Up-front communication between RM and RAs.

Identify roles of RM and RA

Could be narrow or broad definition of what a RM is.

Might be situation dependent

Depends on the people involved

There should routine interaction as frequently as needed between the RA and the RM.
Characterizing "the source" is a critical issue.

policy

diversion of resources

opportunity cost

Consider:

Incorporation public input

situational - review of draft, public meetings

resource dependent

how to get fairly involved

Should also be required in risk-management decisions:
clarity

consistency

transparency

reasonableness
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Consider the various other inputs to the risk-management decision
Documentation issues:
How decision made
How justified
Who is the reader
Consider FOIA
Characterizing uncertainties
What options review and how
Superfund is a good model

SUMMARY

ID Roles and communicate up-front

Risk assessors/managers

Team members

Public

Other with input to process

RA/RM process and policy

Document Decision - Show how we got there including:
Program mandate

options considered

data considered and used

uncertainties

Interactions with interested stakeholders - internal and external

Breakout Group 2 PM

Type of risk drives information needs, e.g.:
acute or chronic
immediate or delayed
short or long-term
voluntary or involuntary
buy-in or behavioral changes
scope/extent
Tiering based on type/extent of risk (information needs listed above)
Iterative approach, e.g., Superfund model
removal vs. remedial - 9 criteria
Before beginning RA ID management goals, public concerns (to the extent possible)
Alternatives
Type of decision also drives information needs:
- Programs vs. projects
- Scale
- Scope/nature or outcome
- Immediacy of actions
Who is making the decisions?
- EPA
- Other agency
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- Public/ individuals
Communication becomes more important
Verification / validation of decisions - did they achieve goals?
What tools will you use for management action?
EPA
Other agency
Voluntary compliance
Measure of success
- How will you know when you get there?
- Connect outcomes to actions

SUMMARY:

ID management goals and public concemns.
Type of risk drives info. Needs tiering

Who is the decision-maker?

What tools alternatives?

Iterative approach, e.g. SPFD 9

Measures of success validation, goal achieved?

Breakout Group 3 AM

Common Elements
Full Set
Exemptions for User
Generic
Checklists for Specifics
Identify Multidisciplines
Sources of Options
Stakeholder Interactions
Similarities for Various Uses
Mystery in Risk Management

Risk Assessment not only input to Risk Management
Economics
Engineering Limitations
Politics (will of people)
Stakeholders
Implementation
Transaction Costs
Legal/Regulations

Defining Options
Risk-Assessment Contributions
Attorney
Chemists
Economists



Ecologists
Toxicologists
Stakeholders
Social factors (minimal)
Risk Assessment and Risk Management both part of decision
More overlap
Maybe one process

(Exhibit 1 graphic)
Feedback
Risk Assessment =» Risk-Management Options =# Risk Assessment =* Risk-Management Decisions

Mulkey Eggs
- Important Feedback Loops
- Focus on Risk Management
Agency’s Prime Reason for being is Risk Management
- Add more input factors
Sequential Process (2)
- Simplicity
- Overview
- Needs structure behind it
- Stakeholder Important in All
- Education
- Input (e.g., social, economic)
Value in Identifying factors for Consideration
Cannot Totally Demystify
Risk Assessment not only input to Risk Management

Breakout Group 3 PM

Case Studies
- Across the board
- Did we see differences in info/processes in models discussed this AM?
- MAIA - strategic thinking vs. RM could ID areas for future RA and decisions
- MAIA - Risk characterization and tools - not necessary RA to take action
- Continue to characterize to verify actions or adjust RM
- Clarify use of surrogates
Did we see the RA/RM iterative process?
- In Ozone and pesticide with integration of regulations
Superfund Case Study was more linear RA _RM.
Use of case studies and affect on controls in the absences of animal studies.
Source of RM options - role of individual or EPA?
Risk communication as a tool to get support for risk management
Communication with stakeholders as a strategic tool -
- Role of stakeholders and neutral party "jury”
Rejnforcements from this morning
- Flexibility
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- Iterative process
Where do we go from here?
Clarify factors that should be considered and how to value each.
Open and iterative process with input from stakeholders and communication with those developing risk-
management options.
Risk-management option developers communicate with decision-makers.
Transaction costs not often taken into account - part of reality of process
It will be awhile until Agency gets to "the process" for decision-making
- Diverse set of risk managers
- Many different players
What would a risk management decision-making institute deliver if it existed?
"People like color" T. DeMoss, 1999



Breakout Group 4 AM

« Allrelate RA and RM

 All are useful

« All are linear

« Linearity may not be so useful for presenting information

« Statutory constraints on use of models

» Some are useful for certain cases; fitting models/options to cases is complex; need more support

« Options need to be resource -based

¢ Models are deficient in defining input into various options (except NRC model)

» NAS model contains information exchange

« Highlight iterative vs. linear process (e.g., a shaded box to note iteration)

« Also highlight continual stakeholder input, but: nature and involvement of stakeholder should vary at
particular steps

o Olive-cell chart vs. master-card chart highlights risk assessment as a subset of risk management, but,
should include non-RA factors as equally important

for example: multiple ‘mitochondria’ for cell rather than a nucleus

+ Suggestion: don’t use the word "paradigm." How will the (paradigm - for the lack of a better term) be
used? To guide research? To educate the public?

o Options identification merits its own subset

 There is doubt that a single model can incorporate all approaches

o Reaction to above: The model is helpful to allow users to pick and choose which elements help

» Re: Purpose of the model
1. A guide to risk managers in program offices
2. To be used within ORD - to serve as a reminder of factors that may not obviously spring to mind

A variety of diagrams exist with limited utility; but, should model define research, or, should ORD
respond to program offices’ needs who use the model

+ PURPOSE: Questions:

Is it useful for program and regional offices in conducting their work?

If it is useful, is it useful to ORD in assisting program and regional offices?
Will the model indicate new types of research for ORD?

Will the model be useful for public discourse?

Will the model help influence the way risk management is conducted?

nRLND-



Answers:

1. You cannot have #’s 2 and 3 without also having #1

2. Yes to#1 - Model serves as a checklist

3. Yesto#1 - For example, the need for stakeholder/community involvement

Question: Are there elements in the/a model that have been ignored?

Answer: No, but model can be useful to communicate risk management to regions

Models are facking in an evaluation stage (success or performance metrics)

Question: Which models come close to reality?

Master-card model is more realistic/nuanced than the Science Advisory Board model

Answer: Olive-cell model is closer, but add feed-back/evaluation loop

Need to formalize risk-management thinking

The olive-cell model is OK but there is a need to simplify at a broad level

The master-card model is good because it highlights the interplay of science/economic/political
concerns

A suggestion: remove arrows and put things in organelles

Reaction to above: The arrows show flow

The Presidential Commission model has all of the necessary elements; it just needs to add iteration
Question: What is the utility of the models to the program?

« Answer: Economic/political is the most important - the master-card model is most useful
o Answer: As explicit checklist

+ Then, just have a checklist

» The model should be flexible to accommodate different environmental issues

Breakout Group 4 PM

Case Studies

* Document examples of successful and unsuccessful approaches/actions, order/categorize examples

» Provide a historical perspective

» Use actual cases to create the model

» Provide a feel for te diversity of issues

Suggestion: Use a contractor to:

» Pick relevant issues

* communicate with program offices

Decision-making is a matter of managing constraints

There is difficulty in incorporating risk assessment into risk management during decision-making

Uncertaipty in risk assessment must be dealt with (uncertainty/safety factors)

Program and regional offices can object to ORD involvement - trust issue

ORD may disagree with program or regional office

Inter- vs. intra-agency involvement

Programs want to keep decision-making within the program, ORD provides technical support

Traditional support is still needed, but now there are more issues to deal with:

» Do program offices need further information or support from ORD/technical staff? (stakeholder
involvement, etc.)

Items on the "checklist" or model(s) that program offices need input on, or that are missing altogether?

That ORD can provide?

 Guidance on a process/options - be part of the thinking process in areas that ORD has knowledge
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+ Especially if ORD participates early in the process
« Focus on prevention options as a solution to a problem - not reflected in the models
o Think more broadly about what risk management means: Views:
Approach processes thinking preventively up front
vs.
Establishing risk before approaching risk management
« Industry is focused on profits vs. preventing problems:
« Low-cost drives decisions
» Regulation drives more responsible actions
 Risk assessment is a reductionist approach (what we saw this afternoon)
o Cost-effectiveness
+ Communication
« Research on the ‘bargaining’ process is needed (in red ink)
+ ‘Outliers’ can play a big part - how do you deal with that (Extremists)
o Market-based approaches (Emissions trading)
o Other strategies for risk management; when are the different strategies appropriate (advantages and
disadvantages of each strategy)
+ Uncertainty surrounding decisions - communication of that

SUMMARY

o What are some next steps that ORD could take to understand and flesh out the risk-management
process?
» More case studies of risk-management decisions
» Working more closely with the program and regional offices in decision-making process (e.g., reg.
support)
»  Where should ORD scientists in general be involved in the risk-management process?
» P2 (prevention) is not adequately represented in the frameworks:
e The frameworks work well for large, well-recognized problems
» They do not allow for looking at P2 (prevention) options as new management processes are being
developed; Industry should handle?? ORD?
o What are some key (newer) areas where ORD could contribute through research to the present risk-
management processes:
e Cost and effectiveness issues
o Evaluation of program’s overall effectiveness
¢ Negotiation process
« Communicating risk-management options, etc.
« Market-based systems

E-10
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Information Needs for Risk Management Decision Making
The Superfund Perspective

David Cooper, Senior Manager for Risk
Office of Emergency and Remedial Response

June 15, 1999



MAJOR SUPERFUND THEMES

< Protect Public Health and the Environment

Identify sites where releases of hazardous substances occurred or
might occur and pose a threat to human health and the environment

< Every Site is Unique
An analysis needs to be done for each site to determine the
appropriate action

+ Responsible Parties Pay for Cleanup Actions

Introduces liability issues



Superfund: A Complex Environmental Program

% Addresses emergency removals and long-term remedial action
< Complex Network of Laws, Regulations, Guidance

% Requires Coordination with Governments, Public, Responsible
Parties

% Addresses Multiple Chemicals, Media, and Pathways
< Resource Intensive

«» Multi-disciplinary



Remedial Investigation/Feasibility Study

e Nature and extent of contamination

e Health and environmental risks

e Range of cleanup alternatives

e Analysis of alternatives



Standards for Superfund Risk Management Decisions:
The Nine Criteria

Threshold Criteria

1. Overall protection of human health and the environment
2. Compliance with Applicable or Relevant and Appropriate
Requirements (ARARS)

Primary Balancing Criteria
3. Long-term effectiveness
4. Reduction of toxicity, mobility, and volume
5. Short-term effectiveness

6. Implementability
7. Cost

Modifying Criteria
8. State acceptance
9. Community acceptance



Rules of Thumb for Superfund Remedy Selection

+Program Goals
The remedy will:
o protect human health and the environment
e maintain protection over time
* minimize untreated waste

+Program Expectations

Appropriate remedial alternatives will:

« use treatment to address principle threats, wherever practicable

e use engineering controls for low long-term threat

e use combination of methods to protect human health and the
environment

» Uuse institutional controls to supplement engineering controls to
prevent or limit exposures

e use innovative technology (if better,cost efficient, less adverse risks)

e return usable groundwaters to beneficial uses



CERCLA (Section 121) Remedy Selection Requirements

1.

2
3.
4

o

Protect human health and the environment

Comply with federal and state ARARs

Use permanent solutions and alternative treatment technologies to the maximum extent practicable
Cost effective

Satisfy a preference for treatment, or explain why not

Include State and community participation



Sources of Uncertainty in Risk Management

H Confidence in the Data

Ml Level of health protection, risk reduction
M Degree of stakeholder acceptance

M Economic impacts,

B Implementation, efficacy of remedy



Other Valuable Information

Efficacy and Limitations of Alternative Remedies

Natural attenuation
Fate and transport of persistent contaminants

Future Land Uses
Realistic, reliable predictions
Enforceability and longevity of institutional controls

Children’s Health
Early life exposures
Toxic effects

Accuracy of Risk Assessments
Are the methods “overprotective” or unrealistic?
Are some important risk factors overlooked?



Conclusion

Superfund risk management decisions are grounded iIn-

< CERCLA's principle requirements
< The nine criteria for evaluating remedial alternatives
% Superfund Program'’s goals and expectations (40CFR300.430(a)(1)(i,iii))

Superfund decisions could benefit from-

< Reliable future land use information
% More data on cost-effective technologies for reducing risk
% Cross-agency discussions
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Identify, Generate, Analyze, Transfer
Information

Case Study for Stratospheric Ozone

For Use Only Within EPA

William J. Rhodes

U.S. Environmental Protection Agency
Air Pollution Prevention and Control Division
National Risk Management Research Laboratory

June 16, 1999

(information contributions from Richard Zepp, NERL and Jennifer Ormezavaleta, NHEERL)



e Announcement
1974 Rowland and Molina

* Science: 1974 to early 1980s
stratospheric impact and assessment
biological and climatic effects research
including UV
NAS conclusion

e Industry
Outcry: innocent until proven guilty
Identify rights of people with rights of chemicals



Public & Risk Management

CFCs in aerosols

1978 ban CFCs as propellant

Exemptions: no alternative & product is
essential

Canada, Sweden, and Norway join U.S.

Problem solved?

Dialog

NAS and industry took opposite sides
1980- Alliance for Responsible CFC Policy
EPA issues notice to regulate

Industry objects
Executive Office rules out regulations



e Science
CFCs increase for other reasons
1982 Rowland et al. announcement
1984 British Antarctic Survey
EPA Administrator denounces as scare tactic
1985 Vienna Convention
1985 EPA sued by NRDC
1985 New evaluation of CFCs
Is there a problem?

 EPA
New Administrator, Lee Thomas:
may need to act in near term to “avoid letting
today’s risk become tomorrow’s crisis”



Risk Management (RM)

If a problem, what do we do?
OAP- Rand Corp for technology support
Source Characterization
chemicals and sources
detailed reports
“Control” Options
potential evaluated across industry
control per chemical
end of pipe versus alternative
technology/prevention
estimates of cost and benefits
1986 Regulatory Impact Analysis .
International concerns and negotiations



e Science
Simultaneously study potential effects
SAB raises importance
Remember 1982 Rowland et al.

e Industry
“Theorized depletion’’ could not be happening
Economy of Nation and worker safety

e Early EPA conclusion (not unanimous)
Need to start ‘“controls” before science is
complete
consequences of inaction
OAP evaluates RM options
difficulty of controlling widespread and
variety of sources



 RM
Traditional approach
Most ODS uses, traditional seemed impractical
Consider:
replacement chemicals
alternative technologies

e Conclusion
Start small:
reductions in CFCs
flexibility for science and risk management
Confluence:
ozone hole
threat of UVDb increases

promise of limited solutions
1987 Montreal Protocol



TO THIS POINT,
ALL ACTIONS LEAD TO
FIRST AGREEMENT
BEYOND LIMITED
AEROSOLS 1978



e Approach for RM
Workshop (1987, OAP le:d)

multi-nation, multi-organizational

privately industry had one chemical

industry saw no further need for research

industry/academia: Federal Gov’t/EPA should
fund development of long-term solutions
in case science indicates the need

e Simultaneous Actions
Some industry proactive
electronics/cleaning/solvents industry
saw opportunity
Key in cleaning: Mil Specs
Large chemical companies stop research
Halons and methyl bromide



e Chemical Industry Position
No solutions available
No controls are feasible
Wait and see

* Approach for RM
ORD and OAP agreement on electronics cleaning
ORD and OAP agree on new chemicals
insurance policy
stimulate industry
show potential
counter industry claims



e ORD Chemical Data

Competitive cooperative agreements

synthesized and determined properties of new
chemical classes

Data: chemical, physical, and thermodynamic
properties

ORD defines and evaluates data
some potential
refrigeration uses, halons

e Simultaneous Actions
ORD shows possibility |
Science shows problem looks serious
minimal data



Ap

proach for RM

1988 Foam industries
1989 Aerosol replacements identified
28 categories detail on non-CFC
formulations: HCs, DME
alternative dispensing devices
availability, effectiveness,
descriptions, formulations, uses
7 categories reformulate to reduce
1989 Destruction of CFCs/halons
1989 ORD/OAP work with MACS
unbiased evaluation of recycling
technology
S&A protocols, impurities, age/condition
of system
compare to specs; effectiveness of cleanup
systems
establish agreement on voluntary criteria



AT THIS POINT,
ORD DEMONSTRATED
THE NEED FOR AND THE
AVAILABILITY OF
SOLUTIONS



e RM Approach
1990 Clean Air Act Amendments
SNAP Policy established
technical support to evaluate any
alternatives
continues today, but diminishing expertise

e Simultaneous Actions

1990 London agreement

ORD larger quantities of new chemicals
results promising
expand data

Chemical industry reinitiates R&D

1991 using ORD results, new chemicals pursued
alternative technologies are commercialized
solutions outpace science and regulations
economic advantages: better, safer, more

reliable

$ profits available



Science

UV and cataracts from Effects Lab
Early 1990s Brewer UV
shows changes due to ozone not aerosols
sunburn and DNA effects identified
Enhanced UVb estimated
Eruptions of volcanoes
Health
Terrestrial
Marine phytoplankton 92-94
Importance of dissolved organic matter
Troposphere
Interactions of most of above

RM

1991 Aerosols manual to convert from CFCs

supply, product reformulation, equipment
conversion, safety



FINAL ACTION
1992 Copenhagen
Industry continues to offer some ODS substitutes

MOST ACTIVITY AFTER THIS WAS AND IS TO
UNDERSTAND EFFECTS, TO LESSEN IMPACT
THROUGH PREVENTION/ADAPTATION, AND TO
CONTINUE MORE RAPID MITIGATION



Risk Management

Some replacements high GWP
Benefits of near-term ozone outweighed long-
term Global Change
Need to find replacements for Global Change
Industry not concerned about Global Climate
Change
1993 Surplus CFCs/halons
estimate bank
transformation process
market for reformed chemicals
evaluation of transformation technologies
Utilize ORD expertise on Navy CFC-114
computer modeling of cooling systems and
alternative chemicals



e Science
UV on crops 94-97
Impacts of UVb on coral 94 and continuing
UV and risk of infectious disease (workshop) 95

e Risk Management
Navy selects ORD new chemical
savings of over $300 million and large source

of CFCs
Avoidance of DoD resistance was a prime factor



e Science
UVb on amphibians 95
UV effects on immune system 97

* Risk Management
HFC concerns
tested MACs for
HFC-134a impurity problems 94
new chemicals 96/97
human exposure to refrigerants 98/99
fastest growing GHGs
alternative technology in refrigeration
Program Office support in future



Lessons Learned

Science and Risk Management freedom

Politics works best after facts are known

Industry usually has short-term financial
interests

Industry needs to be at the table

ORD and Program Office really need to work
together

ORD needs to understand Program Office needs

Program Office needs to let ORD have some
freedom

Will only happen with familiarity building trust
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| mpact Evaluation
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Blormation Needs

Management tools avallable to
avmdlreduceloffset |mpacts
. Clean Water Act.
BN .Local.Ordinances
e Financial Incentlves
| lnformatlon Needs: for Risk Management

¢ Methods for, predlctmg landscape development
(alternatwe futures) -
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, '_ ..drstances . T --
L e Methods for. |mplement|ng Best Management
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SECTION 404

BASIC PREMISE
-No dlscharge of dredged or f||| materlal can-
be permitted if a practlcable alternative .- -
_exists that is less damaging to the aquatlc

, enVIronment or if the Nation’ S waters would_
be S|gn|f|cantly degraded . .




SECTION 401 B o
BASIC PREMISE B S

Prowdes mechanlsm to. protect water S
qualltys including wetland quallty/condl'tldn'
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. Informatlon Needs for Evaluatlon

"— Methods for evaluatlng and m|n|m|2|ng the
consequences of Iosrng th|s wetland

o Methods for developlng alternatlves to proposed
lmpacts S .

o '— Methods for reducmg effects on wuldllfe and water |
quallty |nclud|ng mlgratory corrldors and habltats

i Methods for reducrng risks: from roodlng

: — Other consrderatlons envrronmental Justlce
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. compensatory mltlgatlon |
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VALLEY WOOD PRESERVING Turlock, California

OPERATIONS & ENVIRONS
- Pressure treated wood using chromated copper
arsenate.

- Operated from 1973 to 1979.

- Partially paved; overlies sandy soil and shallow aquifer.

- Neighbors include residences, duck farm, and vineyard
with domestic wells.

ENFORCEMENT HISTORY

- Operated ~5 years without permit from local water
quality authority.

- Neighbors complained in 1979. Chromium in soil (3100
mg/kg) and ponded water (67 mg/L) on site.

- August 1979: Water authority ordered cleanup.

-  November 1979: chromium detected in monitoring well
on site at 8 ppm (MCL=0.05). County revoked use permit.



SUPERFUND STATUS

- Site added to National Priorities List (NPL) March 1989.
- Record of Decision sighed September 1991.

Medium |[Contaminant Risk Max. Conc. | Cleanup
Soil, Cr(VI) Current 30 mg/kg (4 mg/kg
surface As use in. risk |440 mg/kg |2 mglkg
Soil, Cr(VI) ;3?3,2’10-4 68 mglkg |5 uglL
subsurface | zq to 10 232 mg/kg |5 pgl/L
Ground Cr(VI) Current 28 mg/L 0.05 mg/L
water Hi=8,;

As future 2.35mg/L |0.016
Hi=10; 10° mg/L




SUPERFUND DECISION-MAKING PROCESS

Threshold criteria
1. Overall protection of human health and environment
2. Applicable or relevant and appropriate requirements
Primary balancing criteria
Long-term effectiveness
Reduction of toxicity, mobility, or volume

Short-term effectiveness

o a ko

Implementability
7. Cost

Modifying criteria
8. State acceptance

9. Community acceptance



RM DECISION-MAKING ISSUES: TECHNICAL

Soil cleanup standards

» Leaching standards assume 100x attenuation
» Two leach tests: CalWET and TCLP

« Arsenic

o level for direct contact vs background

Groundwater
« Treatment with non-degradation policy

 Innovative treatment technology



SITE-SPECIFIC LEACH FACTOR

Time LF, As LF, Cr(VI)
1984-85 83 4.7
1988-89 830 8.6
1991-93 10000 11




RM DECISION-MAKING ISSUES: LEGAL

 Prior to NPL listing, responsible party delayed most

response actions.

e PRP claimed financial straits.

« Costs and cost-recovery (PRP-lead).

e Administrative order on consent vs. unilateral order.



RM DECISION-MAKING ISSUES: REGULATORY/ADMIN

Three active regulators--U.S. EPA, California DTSC,
Central Valley Regional Water Quality Control Board.

NPL requires compliance with ARARs or waiver.

Modifying criteria are state and public acceptance.



EPA WORKSHOP

INFORMATION NEEDS FOR RISK MANAGEMENT DECISION MAKING

A REGIONAL OFFICE PERSPECTIVE

Stanley L. Laskowski
Environmental Services
Division Director, Region III
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SOME CURRENT ISSUES IN REGION III

URBAN SPRAWL

MOUNTAIN TOP REMOVAL/VALLEY FILLS

TRANSPORTATION - NEPA/TEA 21

WETLANDS

WATERSHEDS/COASTAL



ENVIRONMENTAL PROBLEMS HAVE MANY RISK
MANAGEMENT DECISION MAKERS

EXAMPLES

(1) SPRAWL/TRANSPORTATION

. LOCAL/COUNTY PLANNERS - MPOs, ETC.

. DOT/FHWA

. STATE DOT/STATE ENVIRONMENTAL OFFICES
. NGOs

. EPA

(2) MOUNTAIN TOP REMOVAL/VALLEY FILLS

. OSM

. STATES - ENVIRONMENTAL; ECONOMICS/COMMERCE; DNR

. FWLS
. COE
. PUBLIC

. INDUSTRY

. NGOs
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SOME GENERIC NEEDS FOR RISK MANAGEMENT

DECISION MAKERS

LANDSCAPE - ENVIRONMENT CORRELATIONS

CUMULATIVE EFFECTS ASSESSMENT

MULTIPLE STRESSORS ON AQUATIC RESOURCES

REAL TIME INDICATORS

SOCIAL/ECONOMIC/ENVIRONMENTAL JUSTICE



LANDSCAPE - ENVIRONMENT CORRELATIONS

(SPRAWL; MTR/VF; TEA 21)
(A) CORRELATE

. LANDSCAPE (e.g., FOREST COVER; IMPERVIOUS AREAS; SLOPE)
AND

. ENVIRONMENTAL INDICATORS (e.g., WATER QU-ALITY;
SONGBIRDS; AQUATIC LIFE)

(B) DEVELOP BREAKPOINTS/THRESHOLDS



CUMULATIVE EFFECTS ASSESSMENT

(SPRAWL; MTR/VF; TEA-21; NEPA)

HOW TO DEFINE GEOGRAPHIC BOUNDARIES

HOW TO EVALUATE OVER TIME

WHAT IS CAPACITY TO WITHSTAND IMPACT (RESILIENCY)



MULTIPLE STRESSORS ON AQUATIC RESOURCES
(WATERSHED MANAGEMENT; COASTAL/ESTUARIES)

HOW MUCH AQUATIC LOSS IS DUE TO VARIOUS STRESSORS - e.g.,

. WETLANDS LOSS

. OVER FISHING

. LANDUSE CHANGES

WHICH STRESSORS COULD BE CONTROLLED

. COST-BENEFIT

. CHANCE OF SUCCESS



REAL TIME INDICATORS

(BEACHES; WATER SUPPLY)

BACTERIAL - OCEANS

DRINKING WATER - CRYPTO SPORIDIUM



SOCIAL/ECONOMIC/ENVIRONMENTAL JUSTICE

(MTR/VF; TEA 21)

ECONOMICS OF COAL MINING

. SITE SPECIFIC

. MACRO - INTERSTATE

ENVIRONMENTAL JUSTICE - DEFINE ENVIRONMENTAL JUSTICE STUDY
AREA
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Preface

The U.S. Environmental Protection Agency’s (EPA) Office of Research and
Development (ORD) is currently pursuing new approaches for using science to address séveral
topics of importance to the Agency. These topics represent new directions for the EPA in that
they transcend the traditional media- or pollutant-based boundaries and encompass a variety of
disciplines and specialities. ORD wishes to link EPA staff interested in these topics with the
appropriate science staff in ORD to identify areas for collaboration. To accomplish this goal,
ORD’s Office of Science Policy (OSP) is hosting a series of New Directions workshops between
March 1999 and Spring 2000. The workshops will provide a forum to present information and
discuss current and future issues on new topics of interest. There are four topic series being
presented under the auspices of New Directions: risk management, communijty assessment,
reinvention, and regional science. Each topic series will consist of workshops designed to bring
interested staff together to develop a set of action items that will be completed over the course of
the series.

The Risk Management workshops are designed to identify the types of information, such
as costs and benefits, technological feasibility, community values, and other non-risk assessment
information, that EPA managers need and use to inform their risk-management decisions. The
first workshop, held June 15-16, 1999 in Washington, D.C., dealt with developing information
needs for risk management decision-making. This summary describes the second workshop, held
July 14-15, 1999, which discussed communication and stakeholder involvement in risk
management. A third workshop may be held, perhaps in conjunction with the third workshop of
the Community Assessment Series. The desired outcome of the series is a review and analysis of
risk-management processes and information needs for use in the development of a draft unified
paradigm for organizing and providing information to risk managers.

The second workshop, Communication and Stakeholder Involvement in the Risk-
Management Process, had the following objectives: (1) to obtain the perspectives of risk
assessors and risk managers on how they communicate during the risk management decision-
making process and to discuss how a unified model for providing information could enhance
such communication, and (2) to discuss how stakeholder input can add value to the decision-

STATUS OF THIS REPORT

The objective of this workshop (or workshop series) was to bring together EPA scientists from the
regions, programs, and ORD labs and centers to discuss issues of common interest. The focus of
the meeting (or each meeting) was preliminary discussion among scientists and managers from
different parts of the Agency, each with their individual and office-specific information and
viewpoints.

As a result, it is important to understand that this report summarizes individual and program-
specific perspectives. References to pre-existing Agency information and policies should be
credited as such, but none of the individual workshop statements or summaries in this report
should be credited or cited as Agency information or policies. Rather, this report is developed
exclusively for internal EPA use and distribution as a record of the meeting for participants in each
meeting, and for EPA’s use in planning future meetings and discussion. EPA staff will use
information from this report, as appropriate, to design and conduct workshops or other activities
for broader discussion both within EPA and with external participation, again as appropriate.
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making process and how such input could be incorporated into a unified risk-management
information model.

This report summarizes the information that was presented and exchanged during the
workshop. The organization of the report follows the agenda of the workshop. Approximately 35
EPA staff, representing EPA program offices, ORD, and several EPA Regional offices,
participated; Appendix A provides a complete list of participants. The two-day workshop was
designed to maximize participant input and collaboration; Appendix B is a copy of the final
agenda. Appendix C includes copies of the models discussed. Finally, Appendix D gives
transcriptions of flip charts and posters produced during the workshop’s breakout group
discussions.

Page 1ii
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1.0 Introduction

The New Directions initiative and the Risk Management series were introduced in a
presentation by Hugh McKinnon, of the U.S. Environmental Protection Agency (EPA) Office of
Research and Development (ORD), National Risk Management Research Laboratory (NRMRL).
The mission of NRMRL is to enable, assist, and support Agency decision-making. This series is
intended to raise the visibility of the risk-management process within the Agency to the same
level as risk assessment. By conducting this series of workshops, EPA’s Office of Science Policy
(OSP), also within ORD, hopes to be a catalyst for discussions and follow-up actions for
decision-making. OSP is uniquely qualified for this position since it works with all the program
offices within the Agency. OSP seeks to determine information needs and research needs and
provides suggestions on how ORD can support the Regional and program offices in the risk-
management process. Research needs identified by the workshops in the series will be
incorporated into research planning. This work is particularly important at this time, as the
Government Performance Review Act (GPRA) spurs the Agency to pay particular attention to
the outcome and effectiveness of its decisions.

The first workshop in the Risk Management series was held June 15-16, 1999, and
addressed information needs for risk management. Proposals for several risk-management
paradigms were examined to determine how better to frame the process. Participants at the
workshop found that risk management is not a uniform process across the Agency. EPA’s role as
a decision-maker is often dependent on differences in the enabling legislation for the various
EPA regulatory and research programs. Risk assessment plays a strong role in risk management
decision-making; however, many additional factors are considered in making decisions. These
factors include: transaction costs and research burdens associated with decisions, issues of
fairness, enforceability of decisions, economic considerations, and technological feasibility.

The risk assessment-risk management process, and indeed the decision-making process as
a whole, is usually not linear. Instead, decisions must often be made at times when EPA lacks a
complete understanding of risks and other factors. Participants in the workshop series will
continue to examine a variety of proposals for risk-management frameworks. The strengths of
each will be combined into a consensus framework, to the extent possible, that is case-dependent,
flexible, and simple.

Perhaps the most important finding of the first workshop was that open communication
throughout the risk management decision-making process is key to its success. As a result, this
second workshop examines communication between the risk manager and risk assessor, as well
as between the risk manager and stakeholders.
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2.0 Communication Between the Risk Assessor
and the Risk Manager

The first day of the workshop focused on communication between the risk assessor and
the risk manager. Through presentations and breakout sessions, participants sought to identify
the issues particular to both positions and how the risk assessor and risk manager can most
effectively work together throughout the risk-management process.

2.1  Perspectives on Internal Communication

2.1.1 The Role of Risk Assessment in the Risk-Management Process (Plenary Discussion)

Risk assessment plays a very important role in the risk-management process. However,
decision-making does not hinge on the risk assessment alone. Whereas the risk assessment serves
to define the problem, the risk-management decision itself also requires consideration of other
factors, such as economics. Because of the technical nature of the risk assessment, it is often
falsely assumed to be more complicated than it is. In addition, since risk assessments depend on
the quality of the data input, as well as the level of conservativeness in such inputs, some risk
managers are distrustful of risk assessments. Rather than accepting a good, low-cost solution
based on risk alone, a risk manager may assume that the solution is not sufficiently protective
because of its low cost. Finally, risk assessments are not always definitive, but often require the
judgment of the risk manager in making a decision.

Some in EPA are currently considering whether risk-assessment information needs
should be considered separately from other information used in the risk-management process.
While separation may not be feasible, it is important to remember that risk assessment is only
one factor in the risk-management process. Risk assessment is often the focus of attention,
because it is the part of the risk-management process that is based on scientific data. Many
people trust such information more than other subjective considerations. Because of this, a
quantitative basis for decisions may be sought even if a decision has been based on other factors.

Risk data obtained through the risk-assessment process are also important, because all of
EPA'’s enabling legislation, with two exceptions, requires the improvement of health as a primary
basis for decision-making. Only the Toxic Substances Control Act (TSCA) and the Federal
Insecticide, Fungicide, and Rodenticide Act (FIFRA) require EPA to consider cost in its
decision-making process. Decision making based on health alone places risk assessment at the
center of the decision, although the reality of decision making at EPA is that other factors are
also important.

2.1.2 Communication between the Risk Assessor and Risk Manager (Plenary Discussion)

Participants were asked to consider communication between risk assessors and risk
managers in their own offices and comment based on the following questions:

. In your program, how do risk assessors and risk managers communicate
throughout the decision-making process?
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J At what points in the process do they communicate?
. What kinds of critical information are elicited from this communication?
) Do communication breakdowns occur? If so, why? If not, how are they avoided?

In many cases, communication between risk managers and risk assessors works well if
the risk assessor is included on the risk-management team from the beginning. Continuity and
trust among staff members makes decision-making at the staff level more successful. However,
when decisions are raised to a higher management level, political considerations and second-
guessing of staff decisions can pose a problem. One factor that impedes good communication
between the risk assessor and the risk manager is time pressures. Time constraints placed on the
risk assessor can make complex work and responsiveness difficult and may cause an increased
reliance on contractors. Likewise, a risk manager can also be under time constraints, such as
statutory mandates or political pressures. These issues may be unfamiliar to the risk assessor.

In an office with few risk assessors and many competing priorities, a risk manager may
find difficulty gaining the attention of the risk assessor. As a result, the risk manager may be
forced to work directly with a contractor, even though he or she may lack the technical
background necessary to properly oversee the work. This appears to be a particular problem for
smaller sites; risk assessors are generally assigned to work on larger, more problematic sites,
leaving the risk managers for smaller sites to take on more of the technical, risk assessment work
themselves. As a consequence, risk managers for the smaller sites are left with less time to
concentrate on the other aspects of risk management.

The best risk-management outcomes occur when the risk assessor and risk manager can
work together from the beginning of a project before stakeholders enter the process. The risk
manager uses the expertise of the risk assessor to create and evaluate different risk scenarios,
rather than involving the risk assessor only at the point of examining data. This can help focus
the work of the risk manager on those risks that seem potentially significant and the risk assessor
can obtain an idea of the mitigating factors that may make one potential risk factor more or less
important than another. By an early examination of the existence of useable data and the analysis
of detection limits, the risk assessor can help the risk manager design the entire site investigation.

2.1.3 Criteria for Successful Communication (Plenary Discussion)

Participants discussed a number of criteria for the success or breakdown of
communication between the risk manager and risk assessor. (See Appendix D for a transcription
of the flip chart prepared during the plenary session.) In general, it is vital to consider risk
assessment as one of many drivers for risk management, but one that attracts much attention. In
order to make and then explain or defend a decision, the risk manager must have a full
understanding of the risk assessment. In order to ensure that the risk assessment addresses the
problems and issues faced by the risk manager, it is vital that the risk assessor understand the
context in which the risk manager is working.
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The risk assessor and risk manager must come together at the beginning of the risk-
management process to discuss the goals of the process as well as any time constraints, either in
the form of statutory requirements or workload. Doing so will increase trust and commitment
among team members. Risk assessors must know the context of their work and understand that,
although a risk assessment might ideally continue until a problem is solved, this is not possible
under the time lines set by statute. In addition, through an awareness of the time frame and
budget for an assessment or decision, the risk assessor will be able to describe the potential limits
on data collection and analysis. These limits may serve either to focus the assessment or to
indicate its likelihood of success. By an early discussion of the problem and its context, the team
can anticipate criticisms of th