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Mr. Chairman and Members of the Committee:

We appreciate the opportunity to discuss our observations on the data that the
Environmental Protection Agency (EPA) needs to manage its programs more effectively.
| In reports going back to our comprehensive general management review of EPA in 1988,
we have identified numerous long-standing problems in the agency's efforts to collect
and use environmental data. Drawing from this work, I will discuss today the limitations
in the data that EPA needs to (1) set risk-based priorities for its programs and (2) '
develop outcome-oriented measures of its programs’ results. Our observations are as

follows:

e EPA's ability to assess risks and establish risk-based priorities has been hampered by
data quality problems, including critical data gaps, databases that do not operate
compatibly with one another, and persistent concerns about the accuracy of the data
in many of EPA’s data systems. While EPA’s priorities should reflect an
understanding of relatifre risk to the environment and public health, good data often
do not exist to fully characterize risk. In the absence of reliable data, public
perceptions of risk can influence how EPA determines its priorities and allocates
resources. EPA has taken major steps during the past few years to improve its data
and to better inform the scientific community and general public of environmental
and public health risks. To finish this job, the agency will need to expand its data
improvement initiatives to fill key gaps in its data, take advantage of opportunities to
develop and implement data standards to achieve compatibility among environmental

databases, and ensure the accuracy of its data.

e . Measuring the results (outcomes) of its programs is critical to determining EPA’s
effectiveness. Nevertheless, the agency historically has relied on activity-based
output measures, such as the number of inspections performed, because of inherent
technfcal difficulties in establishing sound linkages among program activities,
environmental improvements, and public health. Spurred by the requirements of the

'Environmental Protection Agency: Protecting Human Health and the Environment Through Improved
Management (GAO/RCED-88-191, Aug. 16, 1988).



Government Performance and Results Act of 1993 (Results Act), EPA has made

progress in recent years in measuring the outcomes of its 'programs To ensure future
- success in developing outcome measures, however, EPA will need to make a long-

term management commitment to overcome major challenges to obtaining the data

needed to show the results of environmental programs.

Background

Since EPA’s establishment in 1970, the federal government has developed a compléx
system of laws and regulations to address the nation’s environmental problems. Ovef
the years, as environmental threats were identified, the Congress responded by enacting
]aws to address each problem, incrementally adding to the statutory framework that sets
EPA’s agenda. However, these laws were not coordinated or integrated to provide EPA

with an overall system for prioritizing problems so that the most serious problems ca.n be

addressed first.

Impelled by budgetary constraints and a growing list of environmental problems, EPA, in
the late 1980s, began to consider whethef its resources were being spent on the problems
that pose the greatest risks to public health and the environment. The agency concluded
that the nation actually was devoting more resources to problems that had captured
public attention than to problems that were less well known but potentially more
serious. Subsequently, EPA began incorporating the concept of relative health and
environmental risk into decisions on environmental pﬁorities and emphasizing the need
to identify the most serious risks and to keep the public informed about the relative
seriousness of various environmental problems. To assess risks and deal with those
likely to do the most harm, EPA has recognized that it needs to have adequate
environmental and scientific data to conduct risk assessments, set standards, and
develop regulations. It also needs such data to identify and develop measures of
environmental quality and to assess the effectiveness of its programs by linking program

activities to changes in environmental conditions.



EPA Needs Better Data to Establish

Risk—based Program Priorities

Establishing risk-based priorities for EPA’s program activities requires good data on the
use and disposal of thousands of chemicals. To assess human exposure to a chemical,

EPA needs to know how many. workers; consumers, and others are exposed; how the

. exposure occurs; and the amount and duration of the exposure. For environmental

exposure, EPA needs to know whether the chemical is being released to the air, water,
or land; how much is being released; and how wide an area is being affected. EPA’s
ability to make such assessments is limited by (1) gaps in environmental and health data,
(2) databases that do not operate compatibly with one another, and (3) the lack of an
effective system for ensuring the accuracy of the agency’s data. Although EPA has
implemented several agencywide initiatives to address these problems, each of the

initiatives has encountered obstacles that must be overcome to substantially improve the

agency'’s data.

Extensive Gaps Exist in EPA’s Information About the Environment and Health Risks

Our work over the past few years has shown that very little is known about the risks of
potential exposure to chemicals and environmental conditions for workers, the general

public, and plant and animal life. For example, we reported the following:

e EPA’s Integrated Risk Information System, which is a database of the agency’s
consensus on the potential health effects of chronic exposure to various substances
found in the environment, lacks basic data on the toxicity of about two-thirds of the

known hazardous air pollutants.’

e EPA’s National Water Quality Inventory does not accurately describe water quality
conditions nationwide. Only 19 percent of the nation’s rivers and streams were
assessed for the 1996 Inventory (the latest report available at the time of our review),

*Major Management Challenges and Program Risks: Environmental Protection Agency (GAO/OCG 99-17,
Jan. 1999).



as were 6 percent of ocean and other shoreline waters. Pollution of the latter has

resulted in an increasing number of beach advisories and closures in recent years.’

e Of 1,456 toxic chemicals we recently reviewed, data on human exposure were being
collected for only about 6 percent. For example, of the 476 chemicals that EPA
identified as most in need of testing under the Toxic Substances Control Act, only 10,

or 2 percent, were being measured for human exposure. (See table 1.)

Table 1: Extent to Which Human Exposure Data Are Collected for Potentially Harmful Chemicals Through
Surveys of EPA and the Department of Health and Human Services

Chemicals measured or

Priority chemicals being measured .
Number )
Description of list In list Number Percentage
Chemicals found most often at the national Superfund 275 62 23
sites and of most potential threat to human health
EPA's list of toxics of concem in air 168 27 16
Chemicals harmful because of their persistence in the - 368 52 14

envifonment, tendency to bioaccumulate in plant or

animal tissues, and toxicity

Pesticides of potential concem as listed by EPA's 243 32 13
Office of Pesticide Programs and the U.S.

Department of Agriculture’s Pesticide Data Program

Chemicals that are reported in the Toxic Release 579 50 9
Inventory; are considered toxic; and are used,

manufactured, treated, transported, or released into

the environment
Chemicals most in need of testing under the Toxic 476 10 2

Substances Control Act (Master Testing List)

Note: Our analysis was based on human exposure data collected through the Department of Health and
Human Services’ National Health and Nutrition Examination Survey or EPA's National Human Exposure

Assessment Pilot Surveys through 2000.

EPA has recognized that it has numerous and significant gaps in its data and has initiated
several efforts to fill at least some of the gaps. For example, under its Environmental
Monitoring and Assessment Program, EPA is working with other federal agencies to
develop information that the public, scientists, and the Congress can use to evaluate the
overall health of the nation’s ecological resources. EPA also recently launched its High

SWater Quality: Key EPA and State Decisions Limited by Inconsistent and Incomplete Data (GAO/RCED-00-
54, Mar. 15, 2000). :



Production Volume Challenge Program, which asked chemical companies to voluntarily
geherate data on the effects of the chemicals they manufacture or import. As of
December 1999, over 400 participants had agreed to make public, before the end of 2005,
basic hazard data on over 2,000 of 2,800 high-production-volume chemicals, which are
chemicals manufactured or imported into the United States in amounts equal to or
greater than one million pounds per year. Furthermore, EPA’s new information office
will be responsible for encouraging the agency’s program offices to reach out to other
federal agencies as well as to universities, research institutes, and other sources of
environmental informal:idn for data that EPA does.not collect but that may exist
elsewhere. To date, however, such efforts have been hampered by technological

limitations imposed by the myriad of incompatible information systems in use across the
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government.

Moreover, much of the information needed, such as environmental monitoring data, will
be expensive to obtain. Thus, it will be important for EPA to work with the states and
industry to reduce the reporting burden and to encourdge efforts to use data that may
already have been collected by other federal agencies or other entities. Likewise, as we
recommended to EPA in our September 1999 report on its information management
activities, it will be essential for the agency to develop a strategy that prioritizes its
requirements for additional data and identifies milestones and needed resources. EPA

can then use this information to support its budget requests.

Incompatible Data Systems Limit the Usefulness of Environmental Data

Over the years, EPA has developed and maintained “stovepipe” data systems that are not
capable of sharing the enormous amounts of data gathered. EPA now recognizes that
common data definitions and formats, known as data standards, are essential to its
efforts to integrate data from various databases, including those of its state partners.
EPA also considers data standards as key to reducing the reporting burden on industry
and the states because such standards would permit integrated, and thus more efficient,
reporting of information to the agency. Inrecent years, EPA has undertaken several
efforts to develop standards for some of the data items in its information systems.



Accordmg to the Office of Environmental Information, EPA recently approved six data
standards and expects that all of these standards will be implemented in the relevant

data systems by fiscal year 2003.

EPA recognizes that its current data improvement efforts are only first steps toward its
goal of full data integration. For example, EPA has focused primarily on the
compatibility of its data with those of state environmental agencies, rather than of other
federal agencies and nongovernmental sources. In a May 2000 report, we stated that
improved collaboration among federal agencies in meeting the needs for human
exposure data is essential because individual agencies have different capacities and
skills and separate attempts have fallen short of supporting the large efforts that are
needed.! EPA’s Science Advisory Board® has also recommended that EPA do more to
link the agency’s databases with external databases. The Board noted that “answering
many health-related questions frequently requires linking environmental data with
census, cancer or birth registry data, or other data systems (such as water distribution
maps) to determine whether there is a relationship between the environmental measures
and health.” EPA officials acknowledge the importance of linking EPA’s databases with
those of other agencies at all levels of government. However, they told us that their
actions to do so have been limited by resource constraints and by the fact that EPA’s
statutes do not give the agency the authority to require that other agencies collect or

report data using formats compatible with those used by EPA.

Concerns Persist About the Accuracy of EPA’s Data

In various reviews, we and others have identified persistent concerns about the accuracy
of the data in many of EPA’s information systems. EPA acknowledges that data errors
exist but believes that, in the aggregate, its data are of sufficient quality to support its

programmatic and regulatory decisions. However, EPA has not assessed the accuracy of

* Toxic Chemicals: Long-Term Coordinated Strategy Needed to Measure Exposures in Humans

(GAO/HEHS-00-80, May 2, 2000).
The EPA Science Advisory Board was created by the Congress to prowde advice to EPA from scientists

outside the agency.
s Science Advisory Board, Review of the Agency-Wide Quality Management Program, EPA-SAB-EEC-LTR-

98-003 (Washington, D.C.: EPA, July 24, 1998).



its information systems agencywide, and preventing errors and correcting them once
they have been identified has proved daunting for the agency. For example, in January
1998, an EPA advisory council on information management issues described the
difficulty of correcting errors in EPA’s databases: “Once an error is stored in one or
more of the agency’s systems, making corrections to all those systems is an exercise in

frustration and futility. There is no simple way to ensure corrections are made to all

possible systems.”

To address such problems, EPA revised its agencywide quality system in 1998 to expand
and clarify requirements for how environmental data are collected and managed.
Although the Science Advisory Board recently commended the agency for its
development of this system, the Board also found that its implementation has been
uneven within the agency. Moreover, the Board reported that more than 75 percent of
the states authorized to implement EPA’s environmental programs lack apprdved quality
management plans for all or some of these programs and thus are likely to be generating
data of unknown quality. We recently reported that EPA's National Water Quality
Inventory, which EPA uses as a basis for measuring progress under the Clean Water Act,
does not accurately describe water conditions nationwide. While EPA prepares the
Inventory on the basis of data submitted by the states, the states do not use a statistical
sampling de31gn that provides a comprehensive picture of water quallty The Science
Advisory Board has pointed out that EPA programs that rely on data of unknown quality

are exposing themselves, the reliability of their decisions, and their credibility to

criticisms.

Correcting errors in the agency’s data is an important responsibility for the new
information office. This office recently developed an Internet-based system to identify,
track, and resolve errors found in national environmental databases. The system ‘
currently allows individuals to notify EPA of suspected errors in some of the agency's
major databases, and EPA intends to implement the data correction system in additional

databases during the next two years.



Efforts to Develop Outcome-Oriented Performance

Measures Are Constrained by Data Limitations

Well-chosen environmental measures inform policymakers, the public, and EPA
managers about the condition of the environment and provide for assessing the potential
danger posed by pollution and contamination. They also serve to monitor the extent to
which EPA’s programs contribute to environmental improvement and can be used in
future priority-setting, planning, and budgeting decisions. EPA has been aware of the
need for environmental measures since the mid-1970s. Nevertheless, the agency made
little progress in developing such measures until the Results Act mandated their use by
requiring federal agencies to report annually on their progress in meeting performance
goals. Under the Results Act, EPA has begun to set goals and measures that are intended
to help the agency, as well as the Congress and the public, assess the envirdnmental
results of the agency’s activities. While EPA has made progress in adopting more
measures that reflect the environmental or health outcomes of programs the
overwhelming number of EPA’s measures reflect outputs, such as the number of

inspections performed or regulations issued, and additional progress is needed.

EPA considers getting the data needed to measure results its biggest challenge in
developing outcome-oriented performance measures. To date, EPA and the states have

made limited progress in developing such measures, as these examples indicate:

e Of the 364 measures of performance that EPA has developed for use during fiscal
year 2000, only 69 (19 percent) are environmental outcomes; the other measures
reflect program activities, such as the number of actions taken to enforce

environmental laws. (See table 2.)

e Given inherent uncertainties about the results of research and development activities,
the problem of developing outcome-oriented measures is particularly difficult for
EPA’s science activities. Of 36 measures related to EPA’s strategic goal of “sound

science,” only 2 reflect outcomes.



Table 2: EPA’s Analysis of the Number and Type of Annual Performance Measures for Its Strategic
Goals for Fiscal Year 2000 ,

Number of annual
performance measures
EPA's strategic goal Output  Outcome Total
Goal 1: Clean Air 19 14 33
Goal 2: Clean and safe water 65 17 82
Goal 3: Safe food 16 1 17
Goal 4: Preventing pollution and reducing 28 14 . 42

tisk in communities, homes, workplaces,

and ecosystems

Goal 5: Better waste management, | 34 8 42
restoration of contaminated sites, and

emergency response

Goal 6: Reduction of global and 27 7 34
cross-border environmental risks

Goal 7: Expansion of Americans'’ right to 28 3 31

know about their environment

Goal 8: Sound science, improved 34 2 36 ‘

understanding of environmental risk and
greater innovation to address environmental

problems

Goal 9: A credible deterrent to pollution and 15 3 18
_greater compliance with the law -

Goal 10: Effective management . 29 0 29
Total 295 69 364

Source: GAOD’s analysis of EPA data.

In addition to establishing output-and outcome-oriented perfoi'mance measures, EPA has
adopted a framework for categorizing its performance measures according to the type of
outputs or outcomes to be achieved. As shown in figure 1, most of the performance
measures are outputs involving either résearch and development efforts or actions by
EPA, states, tribes, or other governmental bodies, such as establishing standards for
hazardous levels of lead in paint, dust, and soil. The other categories represent
outcomes, including measures that focus on risks to ecology, health, or welfare;
pollutants absorbed by the body; and concentrations of pollutants in the environment.
Over time, EPA plans to increase the number of such measures, as it is able to obtain
better data linking its prdgram activities with changes in environmental and health

conditions.



Figure 1: Number and Percentage of Performance Measures for Each Type of Activity

<1%
Environmental risks or

impacts to ecology, health, or
welfare (1)

Concentrations of pollutants )

1%

3% Pollutants absorbed by the
body (9)

Change in behavior of
regulated parties (24)

Discharges and emissions of
pollutants (30)

Research and development (86)

Actions by EPA, states, tribes, or
other governmental bodies (209)

Total: 364 performance measures

Even with better data, it will be a major challenge for EPA to link its environmental
programs and activities to outcomes. Environmental conditions may change because of
2 number of factors, including variables such as the weather or economic activity, many
of which are beyond the control of EPA and its state partners. Likewise, it may be
difficult to show the relationship between EPA’s annual program activities and some
outcomes that may not be apparent until many years later. For example, current EPA
activities to reduce the amount of polluting nutrients from fertilizers in the ground may

not result in improved water quality for a decade or more.
EPA program officials recognize that they need additional measures that show the

outcomes of programs, and they have recently taken actions that should strengthen the
agency's ability to develop them. For example, EPA is developing processes and long-
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term strategies to improve the quality of performance measures and link the activities of
program offices with environmental results. However, substantial resources are required
to identify and test the potential measures. Once the measures are established, gathering
and analyzing the data can be resource-intensive, and it can take years to show '

environmental improvement.

Observations

Our prior work has identified numerous problems in the quality of EPA’s data and the
way that the agency manages its data systems. These problems cut across the various
programs regulated by EPA and have limited the agency’s ability to assess risks and
measure environmental results. To its credit, EPA has initiated actions to improve its
information management activities. While EPA has made progress, its initiatives do not
provide a long-term strategy to ensure the completeness, compatibility, and accuracy of
its data. Furthermore, the initiatives have encountered obstacles that highlight the

_ difficulties facing EPA as it attempts to improve its information management activities.

As we recommended in our September 1999 report, to substantially improve the quality
of the data used to set risk-based priorities and report on progress toward improving
environmental condi'gions and human health, EPA needs to develop a strategy that
reﬂécts a long-term commitment to resolving data problems. Such a strategy should
include establishing milestones and identifying the resources necessary to fill major data
gaps, identify and develop all needed data standards and implement them in key
databases, and coordinate the agency’s data standardization efforts with those of the
states, federal agencies, and other organizations. This effort would provide both senior

v agency managers and the Congress with what is now missing—-the informaﬁon they need
to make the best decisions possible on the costs, benefits, and trade-offs involved in
providing scarce resources to meet critical data requirements. Although EPA concurred
with our recommendation, the agency has made little progress toward developing and
implementing a comprehensive strategy. For example, EPA recently informed us that it
has not yet completed the first stage of a multi-phase effort to develop an information

11



plan for the agency. EPA plans to complete the first stage by December 2000, which will

jdentify broad options for information management over the next several years.

Mr. Chairman, I would be happy to respond to any questions that you or other Members

of the Committee may havé.
Contact and Acknowledgments

For further information, please contact Peter F. Guerrero at (202) 512-6111. Individuals making
key contributions to this testimony included Ed Kratzer and Cecilia Lee.
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Introduction |

Good moming, Mr. Chairman and members of the committee. I appreciate this
opportunity to present EPA’s views on the value of comparative risk assessment, and the extent
to which we use this tool to attain the Agency’s, and the nation’s, public health and
environmental goals.

EPA’s interest in comparative risk dates from 1987, when we produced a groundbreaking
report, Unfinished Business, that assessed and ranked 31different environmental programs that
we had the legal responsibility for managing at the time. That report marked the first time m the
Agency’s history that we attempted a comprehensive, cross-media, risk-driven comparison and
ranking of environmental risk. Then in1990 EPA’s Science Advisory Board (SAB) produced -
Reducing Risk, a report that examined strategies for reducing major environmental risks, and
recommended improved methodologies for assessing and comparing risks and risk reduction
options in the future.

Since then, comparative risk assessments have become more widely accepted as an input
" to the priority-setting process. They have been conducted by a number of state and local
governments, and I am pleased to see that representatives from cities and states have been invited
to present their perspectives to this committee. For its part, EPA has made use of this tool in our
Agency-wide strategic planning processes, in our partnerships with state, local, and tribal
governments, and in many specific programs, both regulatory and non-regulatory. There is no

doubt that comparative risk assessment today is hélping EPA, other levels of government, and
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the business community prioritize risks, target our respective risk reduction efforts, and thus reap
more environmental benefits for every dollar spent.

At the same time, I want to emphasize that the usefulness of comparative risk assessment
is limited. It is not being used by EPA today, and most likely never will be used, as a bright-line,
‘mechanistic way of ordering the Agency’s priorities for either strategy, budgets, or actions. A
number of other factors also have to be considered, and all these relevant factors, including but
not limited to comparative risk assessment, have to be considered when the Agency sets its
priorities.

For example, many federal environmental laws set timetables and deadlines for EPA to
take specified actions or accomplish specified goals. EPA has an obligation to carry out the
laws, which reflect the will of an elected Congress and properly reflect considerations beyond
comparative risk. .

Another difficult problem arises in any attempt to include human health and ecological
risks in the same ranking. How do you prioritize the risks associated with pollutant exposures
that may cause cancer in humans, as compared to degraded water quality in the Chesapeake Bay

that may deplete oyster beds? The Science Advisory Board recognized this problem when they

wrote Reducing Risk, and they did not attempt to include human health and ecological risks in
the same ranking.

Community concerns also have to be considered when setting environmental priorities. If
a community believes that action must be taken to solve what it considers to be a pressing
environmental problem, then EPA has an obligation to respond, even if the problem does not
rank high on a list of comparative risks.

Another consideration in setting priorities is the different roles that EPA has, depending
on the environmental problem being addressed or program being implemented. For example,
budget needs may differ depending on whether a regulatory program is implemented at the
Federal level or is primarily implemented by the States. As another example, a program aimed at
reducing risk through public education may have different budget needs compared to a program
that provides technical assistance.

This is not a complete discussion of all the factors that enter into EPA’s priority-setting

processes. Other hard-to-quantify considerations, like intergenerational equity and
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environmental justice, also have to be weighed. For our purposes here today, I simply want to
emphasize that comparative risk assessment provides a useful mechanism for helping us think

about environmental priorities, but by itself it cannot provide any complete answers.

Comparative Risk Assessment in Strategic Planning and Budgeting
An important area in which comparative risk information comes into play is in the

Agency’s planning, priority-setting, and budgeting processes. As required by the Government
Performance and Results Act (GPRA), EPA developed a five-year Strategic Plan in 1997,
Annual Performance Plans for Fiscal Years 1999 through 2001, and an Annual Performance
Report for Fiscal Year 1999. I want to emphasize that EPA is one of the few, if not the only,
agency to restructure its budget to match the goal and objective structure of its Strategic Plan.
This allows Agency decision makers, Congress, and the public to identify the resources . '
associated with each of the Agency’s goals énd objectives, and to compare the prospective
benefits of these long-term .outcomes when making judgments about the Agency’s proposed
priorities and funding.

In setting its strategic goals and objectives and developing specific budget proposals to
achieve them, the Agency uses the best available scientific and economic analysis. The
performance targets identified in the Strategic Plan, such as the objective of having 95 percent of
the population served by community water systems receive water that meets national health
standards by 2005, reflect the Agency’s decisions on the relative priority the Agency will place
on different environmental problems and programs. In communicating our GPRA goals and
objectives, annual performance targets, and actual performance, the Agency has attempted to
characterize for Congress and the public the nature of the different health and environmental
risks that our prdgrams are addressing.

With regard to annual budgets, comparative risk considerations have been explicitly
factored into various internal Agency-wide budget investment and reduction exercises. As an
example, our Office of Research and Development uses information on the relative risks
associated with eﬁvironmental problems in its annual cross-goal ranking used in determining

research priorities. Furthermore, it would be fair to state that risk information, when available
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and relevant, is implicitly included in most discretionary decisions made by Agency program
managers, both in setting priorities within major programs and allocating resources across
programs.

In recent budget formulation exercises, internal budget guidance specifically required that
Agency investment proposals characterize human and ecological risk reductions. While risk
information plays a role, GPRA priority-setting and resource allocaﬁon decisions are generally
made on the basis of multiple criteria. Costs and benefits, equity, institutional and legal
feasibility, statutory mandates and other Congressional direction, public values, risk tradeoffs,
and government-wide priorities represent some of the factors that enter into budget discussions
and decisions. '

Many challenges face EPA, Congress, and the interested public in better using
comparative risk information in environmental priority-setting and budgeting. Availability of
cost and risk data is improving, but varies greatly across and within EPA programs.
Methodologies for assessing risk and benefits are at varying stages of development. Finally, the
diverse endpoints being addressed by environmental programs — such as cancer versus non-
cancer health effects, human health versus ecological protection, reduction of chronic exposures
versus prevention of low-probability but high-risk chemical spills and accidents — make direct
comparisons of risks and benefits difficult. As we work to improve comparative risk data and
tools for use in priority-setting and budgeting, EPA also will continue to improve the links
between its budget and its GPRA goals and objectives in order to facilitate the ongoing dialogue

with Congress and stakeholders about our priorities.

Comparative Risk Assessment in EPA/State/Tribal Partnerships

A strong partnership between EPA and state and tribal governments has always been one
of the most important and effective aspects of U.S. environmental policy. As comparative risk
assessments have become more sophisticated and useful over time, they have been incorporated
into the EPA/state/tribal partnership in several fundamental ways.

For example, from the time that EPA and the SAB first began to assess and prioritize

relative risks, the Agency has encouraged and supported similar processes by states,
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" communities, and Native American tribes. Between 1990 and 1999 EPA provided financial and
technical assistance to states, localities, tribes, and watershed organizations to support

: coniparative risk projects of their choosing. EPA provided expert advice on the process,
developed resource materials, supported communications among project directors, and paid for
project start-up costs. EPA required all parties involved to meet generai project criteria, but the
participants decided how they would apply the criteria, and they could use comparative risk
assessments to meet their unique purposes. Duﬁng the decade of the 1990s EPA provided about
one million dollars a year to support these comparative risk assessment activities.

In most cases, the projects resulted in a much clearer understanding of local
environmental challenges, and sometimes they inspired new environmental initiatives. The
results of EPA-supported comparative risk assessments also led to the funding of several
environmental risk-management initiatives that were already under consideration by state and
local governments at the time. At EPA we are very proud of these accomplishments, and I think
the state and local representatives you will hear from today will agree. '

As these critical partnerships have evolved over the past decade, comparative risk
assessments have played an increasingly important role. Because of our shared commitment to
" improving public health and environmental quality, in 1995 EPA and the states jointly entered

' into a new National Environmental Performance Partnership System, or NEPPS. This stronger,
more collaborative partnership emphasizes that EPA and the states are mutually dependent on
each other in our respective efforts to reach our shared environmental goals. Through NEPPS
EPA and the states jointly set priorities for action, and we work to gether to clarify our roles and
responsibilities.

The centerpiece of NEPPS is Performance Partnership Agreements (PPAs) between EPA
and individual states. The PPA is the mechanism that allows each state, in conjunction with
EPA, to set priorities, solve problems, and make the most effective use of our collective
resources. Comparative risk assessment is one of the management tools used by states to
determine which programs they want to target for improvement or strengthening as part of their
PPAs. These agreements thus give states greater freedom to focus their resources on their

highest environmental priorities, and comparative risk assessment is one way those priorities can
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be established. However, like EPA, states must comply with federal environmental requirements
regardless of their considerations of comparative risk.

Under NEPPS the states also have more flexibility in administering EPA grant funds.
With our new Performance Partnership Grants (PPGs), states now can consolidate a variety of
individual grants into one. That kind of simplification and consolidation can be driven by
comparative risk assessment. For example, if a comparative risk analysis showed that a
particular source of drinking water poses relatively high risks, a state could combine funding for
drinking water and solid waste programs and target it at the program in need of supplemental
funding. Here again, greater flexibility and comparative risk assessment come together to
strengthen a traditional partnership.

Let me give you an example of how this works in practice. Delaware’s Department of
Natural Resources and Environmental Control (DNREC) was the first to utilize a so-called “logic
model,” which uses comparative risk assessment to help set priorities. Different categories of
environmental information were organized to reflect environmental conditions, stressors, and
pollution sources. The DNREC then developed a self-assessment that addressed the
department’s activities and capabilities in relation to this information. The subsequent
Performance Partnership Agreement contained joint EPA/state priorities and initiatives that
reflected the environmental and program needs identified by the self-assessment. In short,

comparative risk assessment was one of the primary forces shaping Delaware’s PPA.

Comparative Risk Assessment in EPA’s Regulatory Programs

To some extent, comparative risk assessment is used in many of EPA’s regulatory
programs. Iwould like to describe three in more detail, because that will give you a sense of
how comparative risk assessment has been integrated into the Agency’s more traditional
activities.

For example, EPA is using comparative risk assessments to help set priorities in its
program to control toxic air pollutants. Under Section 112(e) of the Clean Air Act, EPA is
required to develop a Source Category Schedule (SCS) for promulgating federal emissions

standards for 174 categories of sources of toxic air emissions. In determining scheduling
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* priorities, the law requires EPA to consider three criteria: 1) the adverse effects of the different
hazardous air pollutants; 2) the quantity and location of emissions of each pollutant; z.md 3) the
relative efficiency of different groupings of source categories or subcategories. To help develop
this schedule, EPA established a system that combines emissions estimates, health effects data,
and limited population information in order to generate an approximate idea of the comparative
risks of the various source categories. This system was used in conjunction with other
considerations, such as work load efficiency and the time needed to develop different standards,
to establish the Source Category Schedule.

EPA also has used a form of comparative risk assessment in developing our Integrated
Urban Air Toxics Strategy under Section 112(k) of the Clean Air Act. The law requires EPA to
identify at least 30 pollutants that pose the greatest threat to public health in the largest number
of urban areas. To address this requirement, EPA developed a methodology composed of thre;e
separate ranking analyses that each relied on information relevant to risk assessment, such as
toxicity, emissions, ambient monitoring,-and air quality modeling. We integrated the results of
the three analyses to obtain the list of 33 urban hazardous air pollutants that will guide our
actions under the strategy to protect public health in urban areas.

As in the air program, many of the priorities in our national water program are guided by
the principle of addressing the highest risks first. For example, the Safe Drinking Water Act of
1996 provides clear direction to tl{e Agency to focus on contaminants of greatest risk.
Consequently, over the last few years EPA has issued a number of regulatory actions aimed at
controlling high risk contaminants such as disinfectants and disinfectant byproducts. We have
proposed criteria for determining when disinfection is required for underground drinking water
sources, and proposed added protections for smaller drinking water systems. In addition, EPA
now is gathering data on the occurrence and health effects of other contaminants. These data w111
help the Agency make sound decisions in the future about which drinking water contaminants are
high-risk and warrant regulation, while‘ also helping set priorities for drinking water research,

monitoring, and guidance development, including health advisories.



Comparative Risk Assessment in Voluntary Programs

Over the past decade, EPA has augmented its traditional regulatory programs with a
variety of voluntary partnerships that can be targeted at either regulated or unregulated
pollutants. These programs have proven to be remarkably successful, because many businesses
have begun to realize that there is a strong linkage between economic and environmental
performance. In most cases, as businesses become efficient and reduce or eliminate waste
streams, they become more profitable. For these and other reasons, many businesses today are
demonstrating environmental stewardship and improving environmental performance in ways
that go beyond what government regulations require.

The growth of voluntary partnership programs in the 1990s occurred at the same time that
the techniques of comparative risk assessment were becoming more sophisticated and more
widely applied. As a consequence, many voluntary risk-reduction efforts — whether conducted
by EPA, private businesses, or jointly — include a comparative risk component.

For example, EPA today is trying to find more effective, integrated, and comprehensive
solutions to the complex environmental problems caused by specific industry sectors. At the
same time, we want to reduce the regulatory burden on those same industry sectors. To meet
those goals, we have initiated a sectors program that takes a more strategic approach to
environmental protection. We tailor a set of actions — some required by regulation and some
voluntary — to address the unique environmental issues, needs, and opportunities presented by
different industries. The strategic design and subsequent implementation of these sector
programs involve comparative risk assessments as part of the priority-setting process.

When EPA works in partnership with a particular industry sector, we jointly design a
targeted set of effective actions that achieve cleaner, cheaper, smarter environmental results.
This priority-setting process involves a comparative analysis of the industry’s most significant
environmental impacts and the likely effects of possible actions to address those problems. This
analysis may not take the form of an in-depth, scientific study, but it does involve thorough
consideration of existing data sources, current environmental priorities, and expert stakeholder
perspectives. The end result is a tailored, sector-specific action plan that, by definition, reflects

the sector’s comparative risk profile.



For example EPA’s metal finishing sector stewardship program started with a
comparative assessment of that industry’s multiple environmental impacts. The stakeholders
involved, including BEPA and industry representatives, r reached the common conclusion that the
greatest environmental stewardship opportunities in this industry sector were water and energy
conservation, reduced metals loadings, and reduced sludge generation. EPA then was able to
work with the industry and other stakeholders to develop a first-of-its-kind stewardship program
that set voluntary performance targets for those key environmental parameters.

Many of the innovative ideas developed and tested at EPA over the past decade have
come together in a new program that the EPA Administrator announced on June 26. Called
Performance Track, this program encourages businesses to do more than the law requu'es to
protect human health and the environment. For those businesses that show exemplary
environmental stewardship, EPA is going to reward them with a package of benefits that will
include lower costs, streamlined administrative operations, and public reco gnition.

One of the most important actions that we’re requiring of Performance Track participants
is that they put in place a vigorous environmental management system. These management -
systems will have to include several specific components, including a facility-wide commitment
to pollution prevention, environmental training for all employees, and an emergency
preparedness program. We’ll also expect participating companies to set specific performance
targets and then hit those targets successfully.

And that’s where comparative risk assessment will prove valuable. In their
environmental management systems companies will have to characterize their environmental
emissions, assess the health and ecological risks they entail, and then set risk-based priorities for
improving their performance over time. In this sense compérative risk assessments lie at the
heart of environmental management systems, and thus they will play an integral role in EPA’s

Performance Track program.

Conclusion
- As these examples demonstrate, over the past decade comparative risk assessment has

emerged as an important priority-setting tool at EPA. In most cases, more complete data bases
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and more sophisticated methodologies would lead to more robust results, and so at EPA we’re
continually working to improve our capabilities to conduct comparative risk assessments.

At the same time, I want to emphasize that these assessments will never, by themselves,
provide an unambiguous, bright-line way of ranking the Agency’s management priorities. No
matter how much data we collect or how much further the methodologies evolve, the reality of
risk reduction will always demand a large measure of judgment related to ethics, equity, and
economics. Widespread public concerns, for example, may raise the profile of a particular risk
and necessitate early and forceful Agency action, even if the risk is not very high when compared
to other Agency programs. We sometimes may act to control relatively less serious risks if
available risk management options are cheaper and more effective. And sometimes we have to
apply simple human judgment when deciding on the relative importance of controlling risks to
humans versus risks to ecosystems, or risks to current generations versus risks to the future.

In short, when setting priorities for budgets and actions, EPA has to consider a range of
factors, one of which is comparative risk assessment. I believe we are using such assessments
well today, and we will use them even more effectively in the future. But even as we improve
their use and effectiveness, we should not lose sight of their inherent limitations

Thank you very much.
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Statement of
Dr. Morton Lippmann, Professor
Department of Environmental Medicine
New York University School of Medicine and
Interim Chair
U.S. Environmental Protection Agency Science Advisory Board
Before the Senate Committee on Environment and Public Works
.October 3, 2000 '

Mr. Chairman and members of the Committee, I appreciate the opportunity to testify on
the scientific basis for, current limitations of, and opportunities for future improvements in
quantitative risk assessment as a tool for environmental risk management. I'd like to share with
you some what I’ve gleaned from my service on EPA’s Science Advisory Board and as a

member of the National Research Council’s Committee on Research and Peer Review in EPA
DEFINING AND CHARACTERIZING ENVIRONMENTAL RISKS AND BENEFITS

In theory, it should be possible to engage in rational comparative risk analyses as a
means of selecting cost-effective means for the protection of the public's health and our common
natural environment. At present, however, the available knowledge base is generally too limited
to adequately guide risk-based actions by legislators and/or by governmental agencies to protect
and/or improve the environment. What we need is a strategic plan to extend the range and depth
- of knowledge for risk assessment, taking advantage of the scientific and technical capabilities
that are advancing so remarkably in the current era. We also need an effective means of
organizing that knowledge, effectively communicating it to appropriate stakeholders, and we
need processes for the identification of socially acceptable means of risk-based intervention to
prevent; ameliorate, and/or to reverse environmental degradation by more efficient and effective

means.

In other words, we must be careful to distinguish between what capabilities we can hope
for and expect to be available in the not-too-distant future, and what current tools can provide for
us now. We must also recognize that advancement and refinement of our tools for quantitatively
determining risks and benefits will not just improve on their own. New research resources will
need to be invested to further develop and hone these tools. With appropriate investments in risk
assessment research, we can look forward to ever increasing capabilities for more quantitative
risk assessments, more definitive comparative risk assessments, more definitive benefit-cost
analyses, and more efficient and effective risk management options.

In recent years, as a result of my Chairmanship of various EPA Science Advisory Board
(SAB) Committees (Clean Air Scientific Advisory Committee, Human Exposure Committee,
Secondary Data Use Committee, Environmental Tobacco Smoke (ETS) Risk Assessment



Review Committee, Dioxin Risk Assessment Review Committee), and as my membership on the
Steering Committees for the SAB Reports on Future Risk, Reducing Risk, and Beyond the
Horizon, my continuing participation in the SAB Advisory Council on Clean Air Act
Compliance Analysis (Council) reviews of the Benefits and Costs of the Clean Air Act, and my
contributions to the recently completed National Research Council's Report on “Strengthening
Science and Peer Review at the EPA”, I have become quite familiar with the capabilities and
limitations of the predictive models and of environmental and epidemiological data bases
available at EPA for risk and benefits assessments. In this regard, I have come to recognize that
EPA is heavily dependent on its predictive models for exposure and risk estimation.
Unfortunately, many of these models have not yet been fully validated. The adequacy of EPA's
models for quantitative risk assessment is discussed in greater detail in the testimony of Dr.
Philip Hopke in Panel 3.

This hearing is focused on the capabilities and limitations of current knowledge and
technical means of comparative risk assessment for guiding new legislative mandates, societal
choices, and individual decisions based on risk avoidance. In my remarks, I will focus on health
risks associated with exposures to airborne chemicals and mixtures thereof in our communities.

In order to determine the extent of any health risk existing among the members of the
population of concern resulting from the inhalation of airborne chemicals we need to know: 1)
the distribution of the concentration of the agent in the air and, for airborne particulate matter
(PM), the distribution of particle sizes, and 2) the unit risk factor, i.e., the number of cases and/or
the extent of the adverse effects associated with a unit of exposure. For more sophisticated
analyses, we may also need to know more about the population of concern, such as the
distribution of ages, pre-existing diseases, pre-disposing factors for illness, such as cigarette
smoking, dietary deficiencies or excesses, etc.

When basic information on ambient levels and unit risks is available, it is relatively
straightforward to compute, tabulate, and compare the risks associated with the different
chemicals in our community air. However, based on the experience gained in the Council
Review of the Benefits and Costs of the Clean Air Act, such direct comparisons can, in practice,
only be made with any quantitative reality for a handful of chemicals, i.e., the so-called criteria
pollutants, whose ambient air levels are routinely monitored and for which directly measured
human exposure-response relationships have been developed. For hundreds of other airborne
chemicals, known collectively as hazardous air pollutants (HAPs), a.k.a. air toxics, there are
neither exténsive ambient air concentration data nor unit risk factors that do not intentionally err
on the side of safety. This disparity has resulted from the different control philosophies built
into the Clean Air Act (CAA) and maintained by the EPA as a part of its regulatory strategy.
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“The rationale for the distinction is that criteria pollutants come from numerous and widespread
sources, have relatively umform concentrations across an alrshed, require statewide and/or
regional air inventories and control strategies for source categones (motor vehicles, space
heating, power production, etc.) focused on the attainment of air quality standards (concentration
limits) whose attainment provides protection to the public health with an adequate margin of

~ safety. There is also a iong history of routine, mostly daily measurements of criteria pollutant
concentrations throughout the country.

By contrast, HAPs sources are far fewer in number and are considered to be definable

point sources at fixed locations. Downwind concentrations are highly variable, and generally

* drop rapidly with distance from the source due to dilution i'nto-cleaner, background air. The
national emission standards for hazardous air pollutants (NESHAPs) are based on
technologically-based source controls and are intended to limit facility fenceline air
concentrations to those that would not cause an adverse health effect to the (most exposed) .
individual living at the fenceline. Also, until quite recently, there has been no program for
routine measurements of air toxics in our communities.

Most of the unit risk factors for air toxics are based on cancer as the health effect of
primary concern. In these studies, and in studies to assess noncancer effects the data are most
often derived from controlled exposures in laboratory animals at maximally tolerated levels of
exposure. The translation of the results of these studies to unit risk factors relevant to humans
exposed at much, much lower levels in the environment is inherently uncertain, and is
approached conservatively, following the model pioneered for food and dfug safety beginning in
the 1930s by the Food and Drug Administration (FD.A). The resulting unit risk factors are
generally based on an assumption of no threshold and a linear extrapolation to zero risk at zero
dose. They are generally described in terms of being 95% upperbound confidence limits, but
this descriptor is undoubtedly conservative in itself. |

When these conservative unit risk factors are used for the prediction of the consequences
of human exposures, they are multiplied by estimates of predicted ambient air concentrations .
which are, themselves, in the almost universal absence of air concentration measurements,
almost certainly upper bound estimates from pollutant dispersion models that apply to the most
highly exposed individuals in the community.

The resulting estimates of health risk are therefore highly conservative upper bound
levels. Thys, they are inherently incompatible with population impacts estimated for the more
widely dispersed criteria pollutants. The margins of safety for criteria pollutants are generally
less than a factor of two, rather than the multiple orders of magnitude of safety factors built into



the risk assessments for air toxics.

The same considerations discussed above, i.e. the limitation of available knowledge for
determining realistic unit risk levels has also made it virtually impossible for EPA to meet its
Congressional mandate to determine residual risks after the imposition of technology-based
controls of air toxics, as discussed in greater detail in the testimony provided to this Hearing by
Dr. Philip Hopke in Panel # 3.

The highly conservative nature of unit risk factors for air toxics was well illustrated by a
calculation made during work done for EPA during the preparation of the Congressionally
mandated report on the Benefits and Costs of the Clean Air Act: 1970-1990. It was determined
that the imposition of the vinyl chloride NESHAP had prevented 6,000 cases of cancer. Vinyl
chloride is a known human carcinogen that produced a very rare tumor (angiosarcoma of the
liver) in highly exposed vinyl chloride production workers. The handful of cancers observed
among these workers was not large in relation to overall cancer incidence, but this particular
tumor was such a rare one that even the first few cases that were observed among a group of
vinyl chloride production workers were sufficient to establish a causal relation. Since the
calculated cancer incidence reduction was considerably larger than the historic incidence level
for this cancer, it was obvious that the benefit claimed for the imposition of the NESHAP was

grossly exaggerated.

The lack of any alternative quantitative approach to the quantitative estimation of health
effects due to exposure to air toxics has left EPA with no viable option for the realistic
estimation of population impacts. With prodding from the SAB Council, the Agency has
recognized the need to develop one. That effort is now underway, through EPA and SAB
sponsorship of a first Workshop (June 22 and 23, 2000) in a series designed to address the issue
directly. Extension of this initiative would lead to the devciopment of a capability to produce
more unbiased predictions of the health consequences of HAPs exposures for benefits

assessments.

In the meantime, EPA needs to undertake a public education program about the essential
nature of its widely distributed and commonly used unit risk factors. This is especially urgent in
view of its recent initiative to support a nationwide network of routine air quality monitoring
stations for a large number of representative air toxics. Pilot studies have already demonstrated
the multiplication of measured levels times the current unit risk factors suggest that urban
dwellers are at lifetime risks of excess cancer greater than one in a thousand. Exaggeration of
risks pertaining to the general public could produce a considerable problem for EPA in its
communication to the public, and could lead to a loss in its credibility.



Comparative risk analysis, as currently practiced, has other inherent limitations as well.
Even when we can reasonably and reliably estimate the exposure-related numbers of cases of
premature mortality, hosp:tal adrmssnons, other uses of medical, clinical and pharmaceutical
drug resources, lost time from work or school, reduced physiological and functional capacities,
we face daunting societal equity and valuation challenges in intercomparing numbers of incident
" cases of quite variable clinical severity and psychological impacts. For carcinogenic agents, it
has become customary to expect regﬁlations to be effective in limiting the risks of lifetime
exposures to no more than one-in-ten thousand and often to less than one-in-a-million. For less
dreaded diseases that also reduce lifespan, such as chronic obstructive pulmonary disease and
heart attack, which also are exacerabated by air pollutant exposures, a much higher risk level has
been considered acceptable by regulators and the public. By contrast, economists do not make
such a drastic distinction. EPA's recent White Paper on the economic valuation of cancer
mortality concluded that the economic literature did not provide a basis for a greater benefit for a
prevented cancer death than for other causes of premature deaths.

The National Research Council (NRC) committee that issued its report on "Strengthening
Science and Peer Review at EPA" was well aware of the current limitations of comparauve risk
assessment when it concluded that:

"Scientific knowledge and technical information are essential for determining
which environmental problems pose important risks to human health, ecosystems,
the quality of life, and the economy. We need scientific information to avoid
wastefully targeting inconsequential risks while ignoring greater risks. We need
such information to reduce uncertainties in environmental decision making and to
help develop cost-effective strategies to reduce risk. We need science to help
identify emerging and future environmental problems and to prepare for the
inevitable surprises."

The quotation above provides a good part of the background that led to the key
recommendations of the NRC Report regarding the management and use of science in regulatory
programs, and the need for and Agency management of its own research program to fill key gaps
in our current abilities to quantify risks. Focus on this need should be a priority for the
recommended position of Deputy Administrator for Science in EPA. This individual should
have the background and judgment essential to ensure that current risk-related knowledge is
appropriately used to develop, describe, and guide scientific input into regulations, and to ensure
communicdtion of the knowledge gained by the regulatory programs in terms of further research
needs for risk assessment and risk management. The Deputy Administrator for Science could
also provide oversight for EPA's new Office of Information in regard to facilitating more data
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entry into and wider access to and usage of EPA's environmental monitoring data sets that are
now seldom used for secondary data analysis and/or model validation.

The NRC Report also concluded that research on risk assessment and risk management
was not only needed, but needed to be conducted by EPA, since no other federal agency had the

mandate, need, or desire to conduct such research.

Finally, it should be recognized that research on risk assessment and risk management
needs to be a long-term core component of EPA's research program. Core research needs
stability, a feature which has not been a hallmark of EPA's Office of Research and Development
(ORD). Tenure for a Presidentially selected and Senate confirmed Assistant Administrator (AA)
for ORD has been three years or less, and Acting AAs for ORD have occupied the position for
about half of the whole history of EPA. Thus, the NRC Report recommended that the position
be changed to a six-year term-appointment, with the AA selected for expertise in both science
and research management. This change would help to ensure the primacy of a longer term view
of research goals focused on EPA's unique role as a regulatory agency that relies strongly on
sound science to guide the formulation of its standards, guidelines, and cost-effective risk

management.

The differences in EPA's current abilities to make estimates of health risks for air toxics
on the one hand and estimates of benefits resulting from its successes in source controls on the
other, while notable and unfortunate, are remediable, and the research needed to overcome the
current deficiencies should be given & high priority. The ORD has come a long way in recent
years in terms of its development and updates on its strategic plan, its inventory of science
activities and capabilities through the Agency, its closer coordination with research programs in
NIH, NSF, and CDC, and its shift of resources toward an extramural grant program in which
EPA's research needs are met, in part, through individual investigator-initiated proposals that
address critical information needs identified in Requests for Applications. It will also soon
occupy new state-of-the-art research facilities in Research Triangle Park, NC that will enhance
its capabilities.

In summary, our current abilities to determine residual risks of air toxics and to compare
risks quantitatively afe quite limited by key gaps in knowledge, and by reliance on unvalidated
predictive models for exposure and for dose-response. A major part of the problem is the
existence of two very different cultures of risk assessment: 1) for carcinogens; and 2) for other
toxicants. Carcinogen risk assessments seldom have been based on relevant data on either low-
dose exposure on human exposure-response data at concentrations anywhere near ambient
Jevels. They require high-dose to low-dose extrapolations and generally animal-to-human
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" extrapolations as well, using unvalidated predictive models. In the face of such a high degree of
uncertainty in the output of the models, conservative assumptlons are used to ensure that potency
and exposures are not underestimated. Thus, yields of risk estimates are almost always far
higher than the real risks. Such risk estimates cannot be fairly compared to the risks associated
with criteria air pollutants, which are determined largely from the product of measured air

* pollutant concentrations and measured responses among humans exposed to either ambient air or
to controlled exposures in chambers. Fair comparisons can only be done within the separate
categories of pollutants.

Comparative risk assessment is an idea whose time is coming, and if EPA is provided
with appropriate research resources to harness the new technical approaches and sophisticated
research tools now emerging to fill in key knowledge gaps, it can make comparative risk
assessment more useful and feasible in the not-too-distant future. If the recommendations in the
NRC "Strengthéning Science at EPA" report are adopted, the prospects for such advances would
be greatly improved.

Dr. Hopke, in his testimony in the next panel will address the major knowledge gaps
limiting EPA's ability to perform the residual risk assessments mandated for HAPs in the 1990
Clean Air Act Amendments, even for an industrial sector like secondary lead smelters that is
relatively data-rich. In my view, we should celebrate the success of the application of the best
available technology approach in greatly reducing emissions and ambient concentrations of air
toxics and put off any great effort at quantitating their residual risks until we have the ability to
perform more realistic and credible risk assessments. The resources now dedicated to
performing such risk assessments would be more productively employed if redirected to
improving the technology for quantitative risk assessment and for filling key knowledge gaps
that have been identified in the analyses already performed.

Finally, I encourage the Congress to implement the legislative changes needed for the
creation of the new position of Deputy Administrator for Science in EPA and for transforming
the position of Assistant Administrator for Research and Development in EPA to a six-year term
appointment. These changes will help ensure institutional stability and a more long-term |
framework for core research. Ialso encourage Congress to consider explicitly giving EPA a
mission statement that includes the performance of a long-term research program as a means of
enhancing its capabilities for effective and efficient stewardship of its environmental
responsibilities.

In closing, I want to thank the Committee for inviting me to testify on these important
issues related to scientific aspects of environmental risks and on opportunities to improve the



practice and utility of risk assessment and risk management.
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MEMORANDUM

To: Members and Staff

From: Staff

Subject: Oversight Hearing on the Use of Comparative Risk Assessment in Setting Priorities

and Science Advisory Board’s (SAB) Residual Risk Report
Overview |

On October 3, 2000, at 9:30 a.m. in Room 406 of the Dirksen Senate Office Building, the
full Committee on Environment and Public Works will conduct an oversight hearing to receive
testimony on the use of comparative risk assessment (CRA) in setting environmental priorities and
on the SAB’s Residual Risk Report. The purpose of this hearing is to receive testimony on the
lessons learned from the application of comparative risk analysis in defining strategic goals for the
environment and setting priorities, at the federal, state, and local level. The Committee will also
receive testimony on the EPA’s residual risk activities.

Background

In 1987, EPA published A Comparative Assessment of Environmental Problems (Unfinished
Business), which was its first attempt at evaluating and comparing risks posed by environmental
threats. The Science Advisory Board (SAB), EPA’s independent panel of experts, peer-reviewed
the EPA’s method for comparing risk and in 1990 issued its report, Reducing Risk: Setting Priorities
and Strategies for Environmental Protection. The SAB identified many problems with the method,
but also endorsed CRA as a valuable tool to assist in setting priorities.

CRA is a tool for estimating and ranking the risk of environmental problems in terms of
seriousness and is based on risk assessment. Risk assessment includes: 1) identification of
environmental hazards such as chemicals or activities that have the potential to cause death or
illness, or harm to ecosystems or welfare; 2) a dose-response analysis, which is an estimate of the
ill-effects on health or ecosystem as a function of dose; 3) an exposure assessment, which is an
estimate of how much people or ecosystems are exposed to a stressor; and 4) a quantitative and
qualitative description of risk.

To date, all EPA regions and over 30 States and municipalities have conducted CRA projects.
They have used CRAs to address the question: what are their most serious environmental problems.
As a result of conducting CRAs, some States and local agencies have been in a better position to
target their resources on the environmental problems that pose the greatest risks to human health and
to the ecosystem. Some States are also using, in part, the results of these comparative risk
assessments to focus on environmental outcomes and to develop performance indicators as part of
the National Partnership Performance System (NEPPS).



Many States and municipalities have ranked environmental problems relative to the risk these
problems pose to human health and ecosystems as well to their impacts on quality of life. To
characterize and rank risk, they often consider the assumptions, judgments, and uncertainties related
to risk assessments, as well as issues such as aesthetics, uniqueness, and social values such as
fairness and equity. All of these considerations are inherently value-laden. Because CRAs contain
subjective judgement, States and municipalities have found that the results of CRA projects are most
valuable when a wide range of stakeholders, i.e., experts, government officials, industry and the
public, participate in the process.

Beyond ranking environmental risks, decision-makers may need to understand risk reduction
options, and the associated costs and benefits, in order make decisions related to the effective
allocation of resources. Decision-makers are increasingly recognizing a role for such information
in improving the management of risks.

Comparative risk assessment offers a framework for incorporating the concept of relative risk
into decision-making. When a wide range of stakeholders are brought into the process, it also
provides a means to improve communication between regulators, scientists, and the public. While
it has its limitations, comparative risk analysis can provide a degree of discipline and consistency
which is help in setting and communicating environmental priorities.

The specific focus of this hearing is on the lessons learned from the application of
comparative risk analysis in defining strategic goals for the environment and setting priorities, at the
federal, state, and local level.

The hearing will also receive testimony on the SAB’s Advisory on EPA’s Case Study
Analysis of the Residual Risk of Secondary Lead Smelters. Under the Clean Air Act the EPA is
required to issue MACT (maximum achievable control technology) standards for 174 source
categories. Eight years after each MACT standard is promulgated the EPA must review the residual
risks from emissions of the 174 source categories. If additional risks are identified then EPA must
promulgate new standards to provide an ample margin of safety to protect public health and the
environment from those risks. The Lead Smelter Case Study is the first residual risk analysis
preformed by the EPA.  In addition to other issues, the availability of quality data, which has a
direct impact on the quality of risk estimates, will be addressed.

The witnesses

Panel 1
1. Al McGartland, Director, National Center for Environmental Economics, Office of Policy,

Economics, and Innovations, EPA

2. Peter Guerrero, Director, Environmental Protection Issues, GAO
Panel 2
3. Katherine Hartnett, Executive Director, Comparative Risk Project, New Hampshire

4 Mike Pompili, City of Columbus, Ohio Community Risk Panel



5. J. Clarence (Terry) Davies, Resources for the Future

6. Elizabeth L. Anderson, President and CEO, Sciences International Inc.
7. Morton Lippmann, Professor, New York University, Acting Chair, SAB
Panel 3

8. Lee Hughes, Vice President for Corporate Environmental, Bayer Corp

9. Robert Brenner, Deputy Associate Administrator, Office of Air and Radiation, EPA

10. Philip Hopke, Chair, Residual Risk Subcommittee, Science Advisory Board

11. Felice Stadler, National Wildlife Federation
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NH COMPARATIVE RISK PROJECT
SUMMARY POINTS FOR US SENATE ENV, PUBLIC WORKS HEARING, 27 JULY 00

(1) Thank you—for NEPA, CAA, CWA ,SDWA, RCRA, CERCLA, SARA (1970-1986) and
reauthorizations. After 30 years, air, water, land are cleaner, economy never stronger.

(2) Try to condense over seven years of work into next five minutes (as locals say, “sugar down”).

(3) Fortunately, New Hampshire is small state—44™ in area, 42™ in population. The good news is,
because of small scale, most effective leaders try to work together (and it’s “hard to hide”). So,
New Hampshire is a good scale for an inclusive process.

(4) Bottom line—since 1993, worked to separate fear from environmental hazard, and to reduce
hazard. Used comparative risk process to identify, study, and rank 55 risks to New Hampshire
environmental quality of life (“healthy people, ecology, economy”), documenting influence of
accessible science, personal judgment, and individual values in ranking. Traced risks back to 11
sources (i.e. transportation, energy use, land use and development, recreation, water and food,
etc.). Identified four key actions to reduce hazard. Current focus on two: (a) sound land use
and (b) efficient use of energy, materials, and resources.

(5) ldentified transition to next generation of environmental management, with changes from:

¢ ‘“usvs. them” to “we”

e “problems” to “opportunities”

¢ “illness” to “wellness”

s “economy vs. environment” to “economy = environment”

* “environmental threats to humans” to “humans threaten environmental quality”

(6) Stepping back, fits into evolution in New Hampshire, and U.S., in 20" into 21% century:

1920-1930°s  Conservation

1960-1990  Federal and State Regulation

1990’s Land Protection

21% century  Personal, Corporate, Public Responsibility
(7) SUMMARY: Comparative risk process worked at New Hampshire scale. After 30 years of
successful federal and state environmental regulation, focused on industrial and other point sources,
we are now in a new generation of environmental management. To continue success, we need
additional tools, including fresh analysis of environmental conditions and stressors, coupled with
public/private and federal/state partnerships, dynamic collaborations, effective incentives, creative
funding programs, and targeted education, along with regulation and enforcement, to reduce current

hazards and improve overall quality of life.

NOTE: See attached outline and For Our Future: A Guide to Caring for New Hampshire s
Lnvironment for more detail.

Jor more info, pls. contact Katherine Hartnett, Exec. Dir. 603.226.1009, katehart(@tiac.net
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NH COMPARATIVE RISK PROJECT
OUTLINE FOR US SENATE ENV. PUBLIC WORKS HEARING, 27 JULY 00

MESSAGE: Comparative risk process worked at NH scale. After 30 years of successful federal and
state environmental regulation, focused on industrial and other point sources, we are now in a new
generation of environmental management (from “us vs. them” to “collaboration”). To continue
success, we need additional tools, including fresh analysis of environmental conditions and stressors,
coupled with public/private and federal/state partnerships, dynamic collaborations, effective
incentives, creative funding programs, and targeted education, along with regulation and enforcement,
to reduce current hazards and improve overall quality of life.

(1) Assumed points of agreement:

Goal is to maximize environmental protection, with minimal costs.

By separating fear from hazard, it is possible to more effectively prioritize actions.
Solutions that benefit multiple problems are preferable.

Design approaches that productively engage multiple constituencies, and show results.
Everyone has a role.

(2) New Hampshire experience: Designed credible, non-advocacy process. Chose diverse
participants that could: (a) leave preconceptions at the door; (b) listen to others, and work
collaboratively; and (c ) bring a sense of humor to difficult discussions. Put environmental quality of
life at the center, comprised of “healthy people, healthy ecology, and healthy economy.” Explicitly
evaluated hazards using science, judgment, and values. Created continuum of hazards, used common
vocabulary of criteria (severity, extent, reversibility, uncertainty). Recognized long-term (7-10+
years) nature of solutions.

s How different...Unique features of New Hampshire’s Project: The New Hampshire
project had the advantage of following almost 20 other states through the comparative risk
process. Innovations unique to New Hampshire include:

* Initial support and cooperation of state, private, and non-profit participants.

* Project housed at the neutral NH Charitable Foundation (NHCF), rather than
environmental regulatory agency, public health agency, or state university.

* Defined “quality of life” considerations to include ecological, public health, and
economic components, along with individual values.

* Focused on understanding and reducing hazard, with commitment to developing and
implementing focused actions, using an integrated ranked list of risks to human health and
ecological integrity as a guide.

* Used separate economic analysis to inform ranking and priorities for action.

* Public Advisory Group was very large (55 members), and took eight day-long
meetings over five months to rank the 55 risks into an integrated list that “everyone could
live with.”

Page 1 of 3
Jor more info, pls. contact Katherine Hartnett, Exec. Dir. 603.226.1009, katehart@tiac.net



NH COMPARATIVE RISK PROJECT
OUTLINE FOR US SENATE ENV. PUBLIC WORKS HEARING, 27 JULY 00

# Benefited from volunteer efforts of over 100 technical experts in ecology, public
health, and economics. Technical leaders writing ecology, health, and economic reports
received a stipend up to $10,000 each, to ensure timely, accessible synthesis of
information, for ease of use by 55 members of Public Advisory Group. Used geographic
information system (GIS) for data analysis and presentation.

#* Created innovative “quality of life” model that allowed individuals to explicitly identify
their values influencing their ranking.

* Participated in concurrent “collaborative assessment” with independent technical
experts experienced in supporting 30+ state projects.

% ldentified action initiatives involving businesses, state and local governments,
environmental and public health groups, educational institutions, and individuals.

* Wrote thinnest final report, containing all technical reports and ranking rationales.

* Work continues on reducing hazard, in context of Comparative Risk results.

How successful?: good process, educated participants, contributed to decision-making such as:

» NOx— recently announced Northeast Regional Ozone Transport Assessment Group
(OTAG) SIP call for ozone

¢ NH Clean Air Strategy

¢ NH Climate Change Action Plan

¢ Lead in natural environment (in sinkers, shot)

e Mercury (state strategy)

e Arsenic (program developing)

e NHDES adding “Resource Protection” to strategic plan

¢ Environmental organizations using study as technical reference and in organizational
strategy

Also, Guide identifies 4 key actions to reduce hazard—specific projects, such as Minimum
Impact Development Partnership, Economy/ Environment Collaborative, and NH
transportation strategy, implement those actions.

How failed?: Sludge—could use comp risk process to evaluate management options.

MTBE—huge focus, while arsenic management only slowly getting underway.

(3) What was learned? Change takes time (7-10+ year process to move to next generation of
environmental management). Consistent, explicit process built credibility. Useful information, and

helptul perspective for action by individual organizations. Knew from beginning that two phases needed:

(a) Separate fear from hazard; (b) Reduce hazard. Need support for follow-up actions to reduce

hazards.

Page 2 of 3
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NH COMPARATIVE RISK PROJECT
OUTLINE FOR US SENATE ENV. PUBLIC WORKS HEARING, 27 JULY 00

(4) So what? NH actions to (a) Separate fear from hazard; and (b) Reduce hazard:

Studied and ranked 55 risks, using science w/consistent criteria, explicit judgment and values.
Traced 55 risks back to 11 sources, then 4 key actions.

New public/private partnership focusing on 2 key actions—(a) sound land use and (b)
efficient use of energy, resources, materials—by developing voluntary practices for good
development (funded by USEPA Sustainable Dev. Challenge Grant). Also NHCF/McCabe
funded Economy/Environment Collaborative, working on economic drivers to maintain NH
Advantage of “healthy people, healthy ecology, healthy economy” with “virtuous” cycle.
Using information, incentives, partnerships, collaboration, good publicity, along with
modifying existing regulation, to implement.

(5) Comments to Congress/USEPA: Not certain on advice.

Do have some (Q’s:

Is there a thought that there is a need to do things differently, or continue with current process?
Is the purpose here to understand how to help Federal agencies be more effective?

Some ideas:

e Current set of environmental hazards not amenable to legislation only—there’s no single or
suite of regulations alone that will work in this generation of environmental management.

e Why not take time to celebrate successes of first generation of environmental hazards
reduced? (after 20-30 years of regulation, point sources clearly are much cleaner, and the
economy very productive—Congress can show the effectiveness of its laws).

¢ Challenge today is even more difficult, because there are no clear “villains,” or easy
solutions—everyone is involved, at work, home, recreation; which is why information and
clear understanding of the issues are essential.

e Acknowledge that managing next generation of hazards will need new strategies rather
than primarily a regulatory approach. Possible actions:

(1) Claim success in regulating point sources.

(2) Now need to take the long view, and dedicate time to understand the problems. Let
the public know what you are doing, and why.

(3) Convene annual hearings for several years; ask for consistent information on regional
and local conditions.

(4) Develop an action plan to support work of locals—encourage community-based
solutions informed with accessible data and supported by sufficient funding.

In short, Federal role can be to stimulate—require consistent regional and local information
about environmental conditions and trends to assemble a national picture, and then support
federal, state, local actions based on environmental data. Convene annual deliberations that
encourage results-oriented environmental quality—using environmental. indictors as measures
of progress, and linking agency budgets to reducing impacts. Local citizens become involved,
get results, and see effects of federal support on the ground, in their communities.

Page 3 of 3
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(The rank reflects the
blended judgement of
the Public Advisory
Group and asstimes
current regulation.)

Lower risk in
New Hampshire

Degradation of surface water habitat caused by development

Airborne particulate matter (“soot” and tiny aerosols from gases)

Loss of land habitat caused by development

Physical alteration of water and shoreland habitat

Loss of water habitat by filling or draining wetlands

Acid deposition by rain, snow, and fog on forests, soils, infand waters, and estuaries
Environmental tobacco smoke (“secondhand”’ smoke)

Ultraviolet radiation (sunlight at “baseline” levels before stratospheric ozone depletion)
Ingested lead (in food, paint, etc.)

Degradation of forest habitat by fragmentation caused by development

Allergens and other non-infectious biologicals (mold, dust mites, pollen, etc.)
Non-native organisms in surface water (milfoil, zebra mussels, etc.)

Ground level ozone ("smog™)

Persistent organochlorines (DDT, PCBs, dioxin, etc.)

Food contamination (shellfish poisoning, saimonella, mold, etc.)

Arsenic in groundwater used for water supply

Non-native organisms on land (Dutch elm disease, gypsy moths, etc.)

Stratospheric ozone depletion (reduced shield from ultraviolet radiation; “the ozone hole™)
Waterborne diseases (e. coli, giardia, etc.)

Mercury in surface water and on land

Pesticides (insecticides, herbicides, fungicides, etc.)

Carbon monoxide indoors

Diseases affecting humans carried by wild animals (rabies) and insects (Lyme disease)
Petroleum in groundwater used for water supply (spills and other releases)

Nitrogen oxides (a by-product of fuel combustion)

Hazardous wastes (non-petroleum hydrocarbons) in groundwater used for water supply
Infectious diseases in wildlife and fish (from environmental changes or new species)
Climate change (global warming from greenhouse gases, more extreme weather, etc.)
Radon concentrated indoors

Sulfur oxides (a by-product of fuel combustion)

Lead in soil and sediment (ingested by wildlife and fish)

Nuclear reactors and associated high level radioactive wastes

Airborne human disease, spread from person to person (such as"TB" tuberculosis, etc.)
Volatile organic compounds in indoor air (from plastics, glues, solvents, fabrics, etc.)
Nitrates in surface water and groundwater

Petroleum in surface water (from storm water, spills, motorcraft, etc.)

Soil loss (erosion) caused by wind or water

Regulated toxic emissions to outdoor air (“air toxics™)

Chiorination by-products in water supply (from treatment to remove bacteria)
Non-reactor sources of low-level radioactive wastes

Other trace metals in surface water, sediment, or on land in localized concentrations
Road salt — impact on adjacent land

Asbestos in indoor air

Road salt — impact on groundwater used for water supply

Carbon monoxide outdoors

Extreme weather

Food additives and preservatives

Sludge and septage (applied on land as fertilizer or to improve soil structure)

Other metals in water supply (iron, manganese, sulfates)

Volatife organic compounds in outdoor air

Polycyclic aromatic hydrocarbons in surface water (from spills, storm water; etc)
Asbestos in groundwater used for water supply

EMF (electromagnetic) radiation (from electrical equipment, power lines, etc.)
Fluoride (naturally occurring high concentrations in groundwater)

Earthquakes



How can we sustain
increasing prosperity
without losing the essence
of New Hampshire? Two
public/E‘rIi\vate initiatives
are working to answer
those key questions, first
identified as “A Vision for
New Hampshire’s Future”
in the Business and Indus-
try Association’s 1997
Agenda for Continued
Economic Opportunity.

Environmental quality of
life — healthy people,
healthy ecosystems and a
heaithy economy — is a
vital component of the
“New Hampshire advan-
tage.” However, the cumu-
lative effects of individual
land development projects
are transforming our state’s
landscape and its commu-
nities, threatening the
diversity of density and
small scale vital to that
advantage.

In fact, land use changes
and the effects of energy
use are major contributors
to many of the 55 risks to
environmental quality of
life studied and ranked by
the NH Comparative Risk
Project between 1994 and
1997. Eroding quality of life
weakens the magnet that
attracts so many of the new
economy businesses and
skilled workers to New
Hampshire, which in turn
weakens econornic vitality.

Imagine, by contrast, a
mix of protected open space
and sensible development
in New Hampshire —
homes, workplaces,
schools, services and
shopping sited to make the
most use of sunlight for
heat and lighting, supple-
mented by energy efficient
lighting and equipment,
constructed of locally

ENVIRONMENTAL LAW

RANRIAR]

by Katherine Hartnett

available lumber, with -
excellent indoor air quality.
Outside, rainwater and
snow melt flow into grass
swales, then wetlands an
then into the ground. Plants
and shrubs line the wet-
lands and the on-site pond.
Parking is shared, Wiglo
separate footpaths and a
bikeway connecting to a
bus/ train center, and
additional parking for local
gervices, People, goods and
ideas are mobile, with little
congestion due to a mix of
car, truck, rail, bus, foot and
other modes that provides
options. Land use and
technologies minimize
unnecessary travel. Many
people choose to
telecommuite, car- or

.- vanpool, and save highway

miles for recreation,

Cumulatively, the mix of
open and developed lands
preserves a diversity of
density, with spaces be-
tween places. Residents can
live and find work and
community in large and
small cities such as Nashua,
Manchester, Concord or
Berlin; suburban tows like
Bow or Amherst; small
towns and villages like
Newport and Harrisville;
rural areas such as Colum-
bia and Grantham; and
working and wild lands in
the North Country.

The Partnership

The Minimum Impact
Development Partnership
(MIDP) is working on
identifying and encourag-
ing implementation of such
practices. Started in 1999,
with initial funding from a
US EPA Sustainable Devel-
opment Challenge Grant,
the Partnership is a collabo-
ration between members of

Achieving Harmony Among Environment, Economy and Energy.

Our economic vitality depends on a healthy mix of development, open spaces

“Eroding quality of life weakens
the magnet that attracts so many
of the new economy businesses
and skilled workers to New
Hampshire, which in turn weak-
ens economic vitality.”

the development industry

(developers, engineers,

architects, bankers, insurers

and builders) and natural

and public health scientists.

The goal is to demonstrate

sound land use and energy

efficiency by minimizing:

« air, land and water
pollution

e energy use

o habitat loss from devel-
opment.

Design experts and
scientists will describe
specific voluntary practices,
with performance stan-
dards, at the building, site,
neighborhood and town
scales. The Partnership also
will identify measures of
progress toward minimurmn
impact development and

ighlight "leaSing by
example” case studies that
do so. A draft practices
manual is due out by the
end of 2000.

McCabe Grant

While MIDP is working
at the building, site and
community scale, another
collaboration funded by a
grant from the McCabe
Environmental Fund of the
NH Charitable Foundation
is working on the vision
described above by explor-
ing the link between the
economy and the environ-
ment at the regional and
state scales,

New Harnpshire’s

economy is a mix of work-
ing landscapes of forestry
and agriculture, tourism
and recreation, and high
technology and relat
industries and businesses.
Economists, business
interests and environmental
representatives are in
dialogue to find ways to
work together in a mutually
reinforcing system that
ﬁmmotes ealthy people,
ealthy ecology and
healthy economy. The colla-
baration will be bringing a

. draft model to a wide range

of groups over the next six
months to test the concepts
and refine the model.

~The overall goal of
Minimum Impact Develop-
ment and the Economy/
Environment Collaborative
is to preserve New
Hampshire's environmental
quality of life by integrating

rinciples and knowledge

rom ecologists, engineets,
economists and other
experts into specific devel-
opment practices. Good
development can be a
miajor contributor to the
vision described in BIA's
Agenda, B

Katherine Hartnett is the
executive director of the NH
Comparative Risk Project. She
can be contacted at 603/226-
1009 or by e-muil at
katchart@tiac.net,

BrA REPORT / EERT2000
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U.S. SENATE COMMITTEE ON ENVIRONMENT AND PUBLIC WORKS
OCTOBER 3, 2000
TESTIMONY OF MICHAEL J. POMPILI
ASSISTANT HEALTH COMMISSIONER
CoLUMBUS HEALTH DEPARTMENT
CoOLUMBUS, OHIO

Good Morning Chairman Smith and members of the Committee on Environment and
Public Works. It is an honor to provide testimony to you this morning particularly on a
process which I believe strongly in and which has been central to several programs which
have been developed for the Columbus community over the past 10 years. Your
willingness to discuss the use of comparative risk assessment in setting community
priorities demonstrates your understanding that there are no simple answers to solving
environmental issues that impact our communities and that it is critical to involve
stakeholders in the process. During my next few minutes of testimony, it is my goal to
share with you how we have successfully implemented several comparative risk
processes in Columbus, Ohio, identify the central themes which have led to the success of
these efforts and to make recommendations to you regarding the role of the federal

government in such initiatives.

The Community Environmental Management Plan was established through the Columbus

Health Department, beginning in 1992. It is made up of five components:

The Environmental Science Advisory Committee (ESAC) is a body of 18
environmental scientists, educators and other professionals who assist city policy makers
on a volunteer basis. ESAC is modeled after the US EPA’s Science Advisory Board. Its

goal is to help leaders make better decisions by offering advice, opinion and counsel on a

wide range of environmental issues.

Priorities ‘95 is a classic example of a comparative risk assessment. This innovative

effort used over 250 community volunteers to develop a comprehensive environmental



blueprint for the City of Columbus. Project participants logged more than 5,000 person-

hours in a two-year process that:

1) Identified the City’s most pressing environmental problems; 2) Analyzed them to
determine potential risk to citizens; 3) Ranked these problems in terms of severity; and, 4)

Developed potential solutions to these problems.

Columbus’ Environmental Snapshot uses key indicators to provide the public with
status and trend information on the state of the Columbus and Franklin County
environment. In creating the Snapshot, the objective was to compile information already
being collected by numerous governmental organizations into a single, easy-to-
understand and user-friendly document. The information contained in the Srapshot
represents both an educational resource and a means of gauging the success of past

environmental efforts including a status report on the progress of Priorities *95 initiatives.

Columbus Community Risk Panel is a 35-member committee designed to help Greater
Columbus residents make informed decisions about risk. The Panel, through various
initiatives, serves as an ongoing resource to help develop a more informed citizenry and
provide the community with accurate information on health and quality of life risks.

Panel members include public officials and other community leaders from government,
professional groups, public and private business, health care and education organizations,
and the media. A key goal of the panel is to establish connections with citizens. This is
accomplished through a variety of projects including: the establishment of community
computer centers in inner-city churches, the Neighbor-to Neighbor program, formation of
Community Advisory Panels that bring industrial facilities and neighborhood groups

together and establishing a web site for risk related information.



Project CLEAR is a new citizen-driven initiative based on the same principles as our
Priorities *95 Risk Project. It is designed to address Central Ohio outdoor air quality,
particularly issues related to ground-level ozone pollution. CLEAR's main objective is to
involve citizens, businesses, local governments, and other organizations in evaluating and
choosing strategies to improve air quality. What is particularly unique about Project

Clear is that it moves beyond public opinion toward a public deliberation process

Three basic principles underly all of the components of the Community Environmental
Management Plan: promoting the use of science and scientific information whenever
possible; developing a more informed citizenry on issues of community health,
environment and quality of life; and encouraging public participation in the decision

making process.

These principles have not only lead to the success for our efforts but are appropriate at all
levels of government: local, state and federal. An excellent example of these principles
operationalized at the state level was when Senator Voinovich, then Governor Voinovich
embarked on a comparative risk project for the State of Ohio. Similar efforts have been
conducted by 25 of the 50 states as well as at least 12 local communities. The process
represents a new way of doing things most importantly involving the public in

meaningful ways on issues that impact their lives.

So the question remains what role can the federal government play in this effort. The
federal government’s role is to establish national priorities. The use of a national
comprehensive risk process could provide general direction in setting these national
priorities, but it is very important to understand the limitations of a federal comparative
risk project. A federal comparative risk project is doomed to fail if it means risks
encountered in Florida are compared with those found in Oregon. Instead it may be most

appropriate for the federal government to serve to support these efforts at the state and
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local level and actively promote the principles of sound science, informed citizenry and
public participation in all environmental initiatives. Specifically the federal government
can serve as a technical assistance center, both generating data and fulfilling the role of
information resource. States and local communities will vary widely in their ability to
successfully implement a comparative risk process. Federal support and technical
guidance may allow for at least some degree of consistency and utility of effort. Because
community participation and buy-in are critical in these types of initiatives and essential
for any behavioral change to occur on the part of individuals, federal emphasis and
support for community participation at the local level may also be appropriate. Shifting
from categorical thinking formulas to community thinking formulas will go a long way
toward promoting involvement. Further, it may be helpful for states and local
communities to look to the federal government for funding of comparative risk projects or

at least linking to available funding for such efforts.

Some of what I have described is not necessarily a new role. At one time, the Federal
Government funded a US EPA office to directly assist state and local folks interested in
doing this type of work. This Regional and Statistical Planning Branch of the Office of
Policy, Planning and Evaluation was extremely helpful to us in Columbus providing a
$50k grant for our project and direct technical assistance in project formation and
implementation. I have heard many other local project directors share these sentiments.
Unfortunately, the office was disbanded a year or so ago and its personnel were re-
assigned within the agency. To my knowledge, there is now no federal entity that exists
concerned with promoting and directly assisting state and local governments with projects

dealing with risk-based decision making.

By recognizing the value of local communities in determining their priorities, a further
role for the federal government is flexibility. While federal standards and regulations are

often warranted, it is important to allow for some tailoring of effort according to a local
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communities’ need. US EPA’s Project XL is a perfect example of this type of
philosophy. In its current form, however, Project XL is somewhat cumbersome and a
challenge to negotiate. We are quite pleased to have just signed the final agreement for

an XL project in Columbus, an effort which took over three years to come to fruition.

In asking for this flexibility, however, local communities need to hold themselves
accountable and maintain the high, if not higher standards than those set forth at the
federal level. If by your flexibility at the federal level you are demonstrating your trust
of state and local government to make sound environmental decisions, we must safeguard
this trust and work cooperatively with you towards common goals. Without a certain

level of trust at all levels of government, even the most innovative programs are doomed

to fail.

In closing, let me once again reiterate the importance of public participation and
connecting with our citizenry. More and more our citizenry is expressing dissatisfaction
or disinterest in civic responsibility. While they are disengaging from the political
process, we must fight to have them actively involved in directing resources and actions
that will impact their own neighborhood and their quality of life. We must demonstrate
government’s trust in the ability of residents to make these programs work. Iam a very
strong believer that our citizenry will make the "right" choices if they are able to receive
information in understandable ways, if they are presented with accurate portrayals of
existing trade-offs regarding risk and if the decision making process reinforces the need
to consider a full range of options available. If these themes may be woven through the

federal, state and local government, we may yet see a public which still seeks out their

civic roles.

Thank you for the opportunity to speak before you today.



The Columbus
Community Environmental
Management Plan

Protecting and Improving the
Environment by:

~ ¢ Using Science
v Informing Citizens

v Emphasizing Community
Decision-Making



The Columbus Environmental Management Plan

The Columbus Community Environmental Plan (CEMP) is designed to protect and
improve the area environment through three basic principles:

L4 Promoting the use of science and scientific information whenever possible;

¢ Developing a more-informed citizenry on issues of community health,
environment, and quality of life; and other issues dealing with risk,

4 Using members of the community to help make risk decisions where feasible.

The Community Environmental Management Plan is administered through the Columbus
Health Department, and has four basic components:

The Environmental Science Advisory Committee (ESAC)

ESAC is a body of 18 environmental scientists, educators and other professionals who
assist city policy makers on a volunteer basis. Its goal is to help leaders make better decisions by
offering advice, opinion and counsel on a wide range of environmental issues. ESAC considers
and evaluates questions submitted by the Mayor, City Council, Board of Health or City
Department managers, focusing specifically on the science behind environmental issues.
Services can include client meetings; document review, analysis and evaluation; property site
inspection and preparation of summary documents.

Priorities ‘95

This innovative effort used over 250 community volunteers to develop a comprehensive
environmental blueprint for the City of Columbus. Project participants logged more than 5,000
man hours in a two-year process that:

1) Identified the City’s most pressing environmental problems;
2) Analyzed them to determine potential risk to citizens;

3) Ranked these problems in terms of severity; and,

4) Developed potential solutions to these problems.

Columbus’ Environmental Snapshot
This community document uses key indicators to provide the public with status and trend

information on the state of the Columbus and Franklin County environment. In creating the
Snapshot, the objective was to compile information already being collected by numerous
governmental organizations into a single, easy-to-understand and user-friendly document. The
information contained in the Srapshot represents both an educational resource and a means of
gauging the success of past environmental efforts.

Columbus Community Risk Panel

This 35-member committee was formed in January 1998 to help ensure that Greater
Columbus residents are making informed decisions about risk. The Panel, through various
initiatives, serves as an ongoing resource to help develop a more informed citizenry and provide
the community with accurate information on health and quality of life risks. Panel members
include public officials and other community leaders from government, professional groups,
public and private business, health care and education organizations, and the media.



Environmental Science
Advisory Committee (ESAC)

ESAC is a body of 18 environmental scientists, educators and other
professionals who assist city policy makers on a volunteer basis. Its goal is
to help leaders make better decisions by offering advice, opinion and counsel
on a wide range of environmental issues.

ESAC considers and evaluates questions submitted by the Mayor, City
Council, Board of Health or City Department managers, focusing specifically
on the science behind environmental issues. The committee’s resulting work
products will differ according to the issue under consideration. Services can
include client meetings; document review, analysis and evaluation; property
site inspection and preparation of summary documents. Because ESAC is an
independent, volunteer organization, it offers decision-makers an objective
(different) perspective that can either confirm judgements or suggest new
avenues of thought.

Issues considered by ESAC include:

¢  The possibility of health threats to police officers from lead exposure at
the police firing range

4 An evaluation of City sewer line construction practices

¢  Watershed impacts from land application of manure from area egg farm
¢  Review of Columbus noise ordinance

¢ Consideration of proposed uses for sewage sludge incinerator ash

¢  Adequacy of a hazardous waste remediation plan for U.S. Air Force
property adjacent to Port Columbus International Airport



Priorities ‘95

This innovative effort used over 250 community volunteers to develop
a comprehensive environmental blueprint for the City of Columbus. Project
participants logged more than 5,000 man hours in a two-year process that:

1) identified the City’s most pressing environmental problems;
2) analyzed them to determine potential risk to citizens;

3) ranked these problems in terms of severity; and,

4) developed potential solutions to these problems.

One of Priorities ‘95 greatest strengths was that it incorporated both
scientific information and public opinion in determining which
environmental problems are most serious and how these problems should be
addressed. Priorities ‘95 concluded with the development of almost 200
recommendations for environmental improvement.

Since the project’s conclusion, the City has worked to address many of
the Priorities ‘95 recommendations. Notable efforts include:

¢  Development of a parkland dedication ordinance in conjunction with
new residential development

¢  Development of a rabies public outreach / informational campaign to
increase pet vaccinations

¢ Acquisition of non-productive city properties for redevelopment as
community gardens, beautification projects or neighborhood
playgrounds

¢ Establishment of a 6-county coalition to address the issue of atrazine
runoff in the Scioto River watershed

¢  Development of a Recreation and Parks Department containerized tree
program that reduces growing time of planting stock by over 50
percent



"The Environmental Snapshot”

This community document uses key indicators to provide the public
with status and trend information on the state of the Columbus and Franklin
County environment. In creating the Snapshot, the objective was to compile
information already being collected by numerous governmental organizations
into a single, easy-to-understand and user-friendly document. |

A comprehensive community process was developed to select the 35
environmental indicators contained in the document. More than 40
governmental personnel, environmental scientists and members of the
general public served as advisors to select appropriate environmental
indicators. Their participation ensured that the most technically relevant and
easily understandable information would be used. Data is presented for five
environmental areas, and includes indicators for:

I Urban Conditions - Population; Platted Land; Building Activity; Land in
Farms, and more....

1 Air Quality - Ambient Air Trends; County Vehicle Emissions; Registered
Passenger Vehicles; and more.....

I Drinking Water - Finished Water Chemical Levels; County Well Water
Chemical Levels

I Surface Water - Major Sources of Impairment; Fish Tissue Analysis; and
more....

I Solid Waste - Waste Generation, Reduction & Recycling; Destination of
Generated Tonnage; and more....

Over 250 copies of the report are distributed each year to community
groups, civic associations, community leaders and individuals. The
document is updated annually, an educational resource that can help provide
users with greater insight into the direction of environmental trends and a
means of gauging the success of past environmental efforts.



Columbus Community Risk Panel

, This 35-member committee was formed in January 1998 to help ensure
that Greater Columbus residents are making informed decisions about risk.
The Panel, through various initiatives, serves as an ongoing resource to help
develop a more informed citizenry and provide the community with accurate
information on health and quality of life risks. Panel members include public
officials; community leaders from government agencies, professional groups,
public and private business, health care and education organizations; and the

media.

Panel members meet quarterly, however activities of the panel are
ongoing. Current Community Risk Panel Projects include:

¢ Development of Project CLEAR, a two-year community initiative designed to
produce air pollution reduction strategies for the Central Ohio area. The project
will specifically examine issues and strategies related to outdoor air quality,
focusing on perecursors to ground level ozone formation.

¢ Creation of Community Computer Centers, providing computing sites with
Internet hookup in inner-city areas. The progam’s purpose is to provide health and
environmental information to populations that may not have computer access. The
program is initially focusing on establishing centers in African American churches
to build on the strong relationship that traditonally exists between these churches

and their congregations.

¢ Neighbor to Neighbor, a community initiative bringing people together to learn
about specific things they can do to improve their health, environment and quality
of life. Neighborhood residents form teams, which meet regularly with a trained
leader in each others’ homes. With the help of a trained leader, the teams learn
about simple things that all of us can do to improve the health and environment,
and choose specific actions to help save energy, minimize waste or improve health.

¢ Creation of Community Advisory Panels (CAPs), an outreach mechanism to
bring neighborhood concerns to the attention of local plant facility managers. The
CAPs help citizens better understand how facilities are working with hazardous
materials on site. Participants meet regularly to discuss plant operatios, facility
environmental and safety programs, etc.



TESTIMONY OF J. CLARENCE (TERRY) DAVIES
Senior Fellow, Resources for the Future
Before the
U.S. Senate, Committee on Environment & Public Works

July 27, 2000

I'am pleased and honored to be able to share with the committee my views on the
important subject of comparative risk assessment. My views are only that and do not represent
the institutional position of Resources for the Future (RFF). RFF is a research institution that
does:not take positions on policy issues.

Comparative risk assessment (CRA) is an important analytical tool that deserves the
attention this committee is giving it. The fundamental goal of most of our environmental
programs is to reduce or prevent risk. Thus, identifying and comparing risks is a logical starting
point for evaluating progress and identifying future directions and priorities.

There are, however, important limitations inherent in the use of CRA. Most importantly,
we have no common metric to deal with the many diverse kinds of risk that government
addresses. When I was at EPA we referred to this as the “how many whales is your grandmother
worth” problem. How do we weigh the risk of pesticide poisoning of trout streams to the risk of
causing cancer in humans? How do we compare the risk of cancer to the risk of long-term
neurological damage? How do we compare one type of cancer to another?

There are answers that can be given to these questions, but the answers are heavily
dependent on values. Even if scientific understanding were perfect and data were complete and
accurate, the value elements inherent in CRA would prevent CRA from ever being a purely
scientific undertaking. The science and the data in most cases are woefully incomplete, and this

adds further elements of uncertainty and value judgment to CRA.



Different Types of CRA

There are different kinds of CRA, and some distinctions are important. In particular,
there is a basic difference between comparing individual pollutants or activities and comparing
programs. Comparing mercury to lead is very different from comparing air pollution to water
pollution. This hearing is focusing primarily on the latter, on programmatic CRA, and it’s
important to keep this in mind.

More generally, the type of CRA undertaken, and the process used to make the
comparisons, should depend on the purpose for which the CRA is being done. Doing a CRA to
establish research priorities involves different considerations than CRA to establish enforcement
priorities.

Uses of CRA

CRA serves a variety of different purposes. Among the more important:

—CRA serves to focus people on the question of what are the benefits of a program or
action, what are we getting for the resources expended. In this sense, CRA and the Government
Performance and Results Act (GPRA) serve the same beneficial purpose.

—~CRA can be a starting point for setting budgetary and other priorities. In a recent
evaluation of pollution control efforts in the United States, I questioned whether EPA priorities
were in line with risk considerations, given that most of the risks identified as highest in CRA
analyses ranked lowest in EPA budget expenditures. However, such comparisons of risk
rankings to budget expenditures are useful only in a broad sense. There are other important
factors, aside from risk, that should and do enter into budgetary priorities.

—CRA can serve to identify neglected problems. Indoor radon is a good example of a

problem where analyzing the risks highlighted an environmental problem that was receiving little



attention. David Konisky at RFF has recently completed an analysis of all the CRA efforts
undertaken to date in the United States, and his analysis shows how some neglected problems
have surfaced. With your permission, I would like tb submit this paper for the record.

—CRA, like all good analysis, can make the assumptions behind decisions more
transparent. These may be assumptions as to why something was not done as well as to why
something was. We all know the very high risk of cigarette smoking. Documenting the high risk
encourages us to ask why more action is not taken and what alternative courses of action are
available.

—CRA helps to identify needed data. Very often, in the process of asking about relative
risks, we discover we do not have the data necessary to answer the question. For example, of the
80-100,000 chemicals in commercial use, we have adequate toxicity information about only a
few hundred.

—CRA can catalyze and mobilize opinion so that action can be taken. CRA, especially at
the state or local level, can be a way of getting people to agree on an agenda for action and then
to act. Arguably, most of the recent state CRAs have been as much about political mobilization
as about risk analysis.

Limitations of CRA

As I noted at the beginning of my testimony, the assumptions and values that unavoidably
enter into both risk assessment and CRA are a major consideration. Risk assessment is an odd
mixture of science and non-science, and CRA necessarily suffers from all of the limitation of risk
assessment.

CRA suffers from additional methodological problems. For example, how should the

risk-reduction effect of current efforts be considered? If there were no public programs to protect



drinking water in this country, drinking water would rank among the highest risks, as it does in
many developing countries. However, because there are protection programs, the current risks
from drinking water in the U.S. are not great. In the context of budgeting, for example, this
poses difficulties for CRA. We cannot do zero-based budgeting if the analysis of risks assumes
current levels of spending.

Most importantly, CRA deals only with risk, and risk is only one of several factors that
should enter into most government decisions. Cost is an obvious other factor. To the extent that
decisions should be based on cost-benefit analysis, risk gives only the benefit side of the
equation. Furthermore, you cannot do a cost-benefit analysis of a problem, only of a solution.
Whereas CRA deals with problems, cost-benefit deals with solutions. So getting from one type
of analysis to the other is not simple because the two types of analysis are analyzing two different
sets of things.

Aside from risks and costs, public decision makers need to consider such thiﬁgs as due
process, administrative feasibility, legality, and political support. No one has yet developed an
analytical method for putting together all these factors.

Two other limitations of CRA should be noted. First, how the CRA is done can have an
important effect on its outcome. Konisky’s paper shows that how broadly the categories are
defined (e.g. particular pollutants vs. outdoor air pollution vs. all air pollution) can make a big
difference in the resulting risk ranking. Second, how and when to involve the public in the
process poses a variety of questions. The value aspects of CRA mean that the public should play
a key role. However, this raises problems of how to incorporate technical and scientific
information. Granger Morgan at Carnegie-Mellon University and others are conducting

interesting experiments on this question.



The Statutory Context

Congress has given EPA only limited flexibility. With approximately 1,000 pages of
legally binding guidance, there are only a few choices left to the Air Office, for example. No
amount of analysis will change the basic agenda of EPA, which is set by the environmental
statutes.

Many, arguably most, provisions of EPA’s laws are not based on risk. For example, most
of the standards in the Clean Water Act are technology-based standards, so analysis of risk is, at
least in theory, irrelevant to setting these standards. Even where Congress has employed risk-
based standard setting, as with the National Ambient Air Quality Standards (NAAQS), the
scientific basis is sometimes deficient or outdated. The statutory language on NAAQS assumes a
risk threshold (a level below which there is no risk) whereas we have understood for more than a
decade that there is no threshold for most of the criteria pollutants. It is difficult to use good
science to make decisions if the relevant statutory provisions do not allow good science to be
used.

The fragmented, medium-based (air, water, soil) nature of the pollution control laws,
programs, and budgets also hinders the use of CRA. Most risks cut across media lines, so the
scientific data about risk does not follow the budgetary or program categories. The risks of
arsenic are within the purview of the air office, the water office, and the office of solid waste.
Nitrogen poses risks in air, water, and soil. Climate change is an air problem, a water problem,
and a land problem. The United States is one of the last industrialized countries to cling to a
non-integrated pollution control system, and difficulty in using risk information is one of the

penalties we pay.



Conclusions
Despite its limitations, CRA is a valuable analytical tool. It may be most useful for the
questions it raises and as a way of initiating a process leading to more transparent and defensible
decision-making. How well it serves these functions will depend heavily on whether Congress
itself asks for relevant risk information and uses the answers in its budgetary, oversight, and

legislative actions.
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TESTIMONY OF ELIZABETH L. ANDERSON
Before the Senate Environment and Public Works Committee
October 3, 2000

My name is Elizabeth L. Anderson. I am President and CEO of Sciences International,
Inc., (Sciences) a consulting firm headquartered in Alexandria, VA, that specializes in providing
suppbrt to the public and private sectors on health and environmental issues. Previously, I was
Director of the first Carcinogen Assessment Group (CAG) and the expanded Office of Health
and Environmental Assessment (now the National Center for Environmental Assessment) at the
U.S. Environmental Protection Agency (EPA). I established and directed the Agency’s central
risk assessment program for 10 years, and was Executive Director of the Committee that
recommended adopting risk assessment and risk management as EPA’s approach for regulating
carcinogens and later other toxicants. The Committee also wrote the Agency’s first risk
assessment guidelines. I represented EPA on numerous interagency committees. I am also a
founder and past president of the Society for Risk Analysis and am currently Editor-in-Chief of
Risk Analysis: An International Journal, which is published bimonthly by the Society and serves

as an international focal point for new developments in risk analysis for scientists of all relevant

disciplines.

I frequently serve as a peer reviewer for governmental organizations on issues dealing
with risk assessment. For example, I recently served as a peer reviewer for the South Carolina
Department of Health of the document Assessment and Recommendations for the South Carolina
Air Toxics Standard; I am a member of the External Review Committee, Los Alamos National
Laboratory; I chaired the External Review Committee, United States Department of _
Agriculture’s Office of Risk Assessment and Cost-Benefit Analysis; and I served on the Board of
Scientific Counselors, Committee to Review EPA’s National Health and Environmental Effects
Research Laboratory. I currently serve on a National Academy of Sciences/National Research

Council Committee and am a peer reviewer for the Academy. A copy of my Resume is attached.
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Purpose of This Testimony

Although Sciences is involved in a wide range of risk assessment issues and
investigations, a focus of the research and analysis work conducted by me and my colleagues at
Sciences is improvement in the sciences that support human health and environmental exposure
and risk assessments, such as those conducted today as part of EPA’s comparative risk
assessments and the hazardous air pollutant (HAP) residual risk program. A major need in
comparative risk assessment is development and use of scientifically supported methods and data
to identify and appropriately address areas of most important environmental risk. This need is
evident most recently in EPA’s mandated HAP residual risk program which involves an
unprecedented use of risk assessment and is being required while the science of risk assessment
is still very much in flux. In that program, over 175 industry categories subject to maximum
achievable control technology (MACT) standards currently being developed must have residual
risk assessments completed to serve as the basis for risk management decisions. These risk
assessments are required eight years after promulgation of each MACT standard and will in total
involve emissions of the 188 HAPs from literally thousands of facilities. The risks must also be
estimated for all types of climates and terrains, wide ranges of population distributions, direct
and indirect (i.e., multipathway) exposures, human and ecological effects, and consideration of
maximum individual as well as total population risk. This would be an extremely difficult and

challenging task for any risk assessment program.

My purpose today is to provide my thoughts on the direction and progress of the use of
risk assessment by EPA and what actions might be taken that would make that use more effective
and more soundly based in science and, thus, more responsive to our nation’s needs. My
analysis is based largely on two important recent documents which describe how EPA is
currently intending to apply risk assessment. The first is the Residual Risk Report to Congress
(Report No. EPA-453/R-99-001), which was published in March 1999 and provided the
Agency’s broad scientific guidelines for managing that program. The second is EPA’s first draft
residual risk assessment document which was released for Science Advisory Board (SAB)

review in January of this year. It provides the first detailed application of the guidance from the
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Report to Congress for performing residual risk assessments, and was applied in a case study to

~ the secondary lead smelting industry.

Let me briefly describe the comparative risk and residual risk assessment programs and
their goals. Then I will identify a number of issues that make risk assessment complex and
implementation of these programs exceedingly difficult. Finally, I will offer several

recommendations for improving the risk assessment process.

Comparative Risk Assessment

Comparative risk assessment is broadly the process whereby human health and
environmental risks are identified and evaluated and the risks compared to assist in setting
priorities and in making informed regulatory decisions. At the core of the process must be sound
risk assessment science and stakeholder participation to provide the necessary framework for
sound and socially responsible decision-making. Comparative risk assessments typically look at
all types of risks in all environmental media and seek to provide sufficient information to make
appropriately informed decisions. These decisions must necessarily rely on the identification and

use of accurate risk assessment methods and data.

EPA’s Residual Risk Regulatory Program

Risk assessment is currently being used in EPA’s residual risk regulatory program. The
1970 Clean Air Act Amendments first required the EPA to identify and then regulate HAPs to
levels that provide an "ample margin of safety to protect the human health." The term "ample
margin of safety" was defined by EPA in 1989, after the U.S. Court of Appeals ruled that the first
step in the regulation of a hazardous or toxic air pollutant was to determine a safe or acceptable
level of risk based only on health factors without regard for technical feasibility or cost.
However, the regulation of HAP exposures without consideration of social and economic costs or
technical feasibility was difficult to implement and only seven HAPs were regulated under the
1970 Amendments.
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Consequently, Congress established in section 112 of the 1990 Clean Air Act
Amendments (1990 Amendments) a new regulatory process for HAPs. First, a list of HAPs was
specifically mandated by Congress and EPA was required to publish, over an eight-year period,
MACT standards for the sources of the listed HAPs. Next, eight years' after publication of each
MACT standard, the EPA was required to promulgate additional standards if needed to ensure
protection of public health and the environment. In other words, the risks remaining after
imposition of the MACT standards, the so called residual risks, would be determined and
additional controls imposed if those risks are judged not to meet the "ample margin of safety”
criterion. The EPA began publishing MACT standards in late 1993 and was supposed to be
completed with the entire program this year, although that is unlikely to happen.

While relatively straightforward in concept, implementation of the residual risk
requirements under section 112(f) of the 1990 Amendments has been difficult and is far from
complete. One hurdle was cleared with the definition of ample margin of safety in 1989. EPA’s
published risk decision-making policy set as a goal: "(1) protecting the greatest number of
persons possible to an individual lifetime cancer risk level no higher than approximately one in
one million (1 x 10°¢), and (2) limiting to no higher than approximately one in ten thousand (1 x
10" the estimated risk that a person living near a source would have if exposed to the maximum
concentrations for 70 years." EPA further stated that a maximum individual risk (MIR) of one in
ten thousand should ordinarily be the upper end of the range of acceptability. As risks increase
above this benchmark, EPA stated that they become presumptively less acceptable under section
112, and would be weighed with the other health risk measures and information in making an

overall judgment on acceptability.

This risk policy has largely been accepted and it was codified in the 1990 Amendments in
section 112(f)(2)(B). However, it has limitations in that it only addresses cancer, inhalation
risks, and risks to individuals. We now know that many HAPs are not carcinogens, that humans
can be exposed through ingestion and skin contact, and that broader population risks must also

be considered in addition to individual risks. EPA has not yet provided complete guidance for

! The first group of MACT standards was given nine years.
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how to treat noncarcinogens and population risks in making decisions under the residual risk

program.

Recognizing that substantial work remained to be done in planning and implementing the
residual risk requirements of the 1990 Amendments, Congress required in section 112(f)(1) that
the EPA submit a report to Congress that describes Agency plans for complying with the
requirements of the 1990 Amendments dealing with residual risks. As noted above, EPA
submitted in March 1999 the final Residual Risk Report to Congress (Report No. EPA-453/R-99-
001). The report describes a residual risk assessment strategy design that involves at least two
tiers of risk assessment-a screening assessment followed by more refined assessment for those
HAPs and sources with a potential for excess human health or environmental risks. A specific
concern of mine is that the necessary refined levels of assessment, the methods for estimating the
refined risks, and the criteria for determining when and how they are to be used, have not been

articulated. Some of the specific scientific and technical issues are described below.

Scientific and Technical Issues

There are several scientific and technical issues that will be important to many future
residual risk and comparative risk assessments, issues that have not yet been fully addressed. For
example, section 112(f)(2) in the 1990 Amendments requires consideration of the environmental
effects (also called ecological effects) of HAPs in addition to human health effects. This
requirement was new in the 1990 Amendments and encompasses risks to wildlife, aquatic life, or
other natural resources. These risks largely result from HAPs, such as PCBs, dioxins, and
mercury, that are persistent and can bioaccummulate. The EPA has published broad guidance for
conducting ecological risk assessments (Guidelines for Ecological Risk Assessment, EPA/630/R-
95/002F, April 1998), but substantial interpretation and judgment are necessary for their

application.

As noted above, HAPs in the past were defined and regulated primarily based on adverse
effects resulting from inhalation of the pollutant by humans. More recently, the EPA has begun

broadening this to consider all potential routes of exposure. For example, HAPs may deposit on,
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and be adsorbed into soil, plants, and surface waters with which humans can come in contact.
Contaminated food crops, animal food products, and fish that are consumed by humans may
result. These risks, too, are largely associated with HAPs that can bioaccummulate. Other EPA
programs are requiring multipathway risk assessments in some instances but multipathway risk
assessment is new to EPA’s residual risk program; to date, the principal experience has been with
hazardous waste combustion sources and some hazardous waste sites. One problem is that
multipathway risk assessments have typically been designed and applied to individual facilities
and they require extensive data and analysis. When these applications are focused on facilities,
the use of site-specific data in lieu of generic assumptions is found to make an important
difference in the risk outcome. Application to broad source categories is a very different matter.
These assessments will tend by necessity to rely on conservative (neaning health protective),
generic assumptions. However, intensive and focused efforts are needed to identify the generic
parameters that are the risk-drivers through a sensitivity analysis to replace the generic

assumptions with more accurate scientific data..

EPA is also considering the estimation of broader population risks in addition to
individual risks in the residual risk program. For example, EPA’s ample margin of safety
language requires the protection of the "greatest number of persons" to a risk no greater than one
in one million. However, the manner in EPA will address population risks has not yet been
defined. One risk characterization process was described in the 1994 National Research Council
report (Science and Judgment in Risk Assessment) as including two population risk metrics: (1)
distribution of individual risk across the exposed population (e.g., the number of individuals at
risk in various risk intervals such as 102 to 107, 10 to 10'%, and 10 to 10°), and (2) estimated

population risk, expressed as average annual incidence.

Current Application of Residual Risk Assessment

To date, as noted above, EPA has completed just one draft residual risk assessment, a
case study of the secondary lead smelting industry, which was reviewed by EPA’s Science
Advisory Board (SAB) on March 1 and 2, 2000. I reviewed this draft assessment in detail and

presented oral comments to the SAB. In my comments, I concluded that the SAB’s comments
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on the earlier Residual Risk the Report to Congress had not been fully addressed in formulating
the case study. Significant gaps in the science, the methods, and the data remain that can only be

resolved through more detailed assessment, often including source and site-specific assessments.

EPA appropriately described a tiered process where an initial, conservative screening
assessment is done to conserve resources. Depending upon the results, the tier one assessment is
to be followed by a more refined assessment; where risk outcomes are low, this screening
assessment can indicate no further study is needed. However, where risks are of possible
concern, a clear commitment is needed to refine the screening level assessment and to articulate
criteria for when and how to provide a more accurate assessment. Currently, EPA has not
provided clear guidance on the necessary levels of refinement, the methods and data to be used,
or even the criteria for deciding when and how to initiate the refined assessment. These are
critical to making responsible and scientifically sound regulatory decisions. While I am sensitive
to the Agency’s resource limitations and the resultant inability to conduct full site-specific risk
assessments for every HAP source in every source category, I believe that more refined source
data can often be reasonably obtained and utilized to further refine the assessments. The Agency
must be equally sensitive to the profound potential economic impacts of further residual risk
regulation of sources that have already expended tremendous resources in meeting MACT
standards. I strongly support the need to further regulate any source that is found to clearly and
unambiguously exceed acceptable risk levels. However, I do not believe it is in the nation’s best
economic interest to force needless expenditures when residual risks are not excessive. A refined

risk assessment is needed in order to make these determinations. The use of upper bound generic

approaches usually provides a poor basis for regulatory actions.

Even implementation of the two-tiered strategy described in the Report to Congress is
associated with a number of likely problems. First, given the growing complexity of the science
of risk assessment and the wide variability in HAP sources, more than two tiers of risk
assessment will usually be needed to ensure relative accuracy as well as cost- and resource-
effectiveness. These considerations are necessary because screening risk assessments, with rare
exception, estimate risks that are excessive, which can mislead the regulatory process,

unnecessarily raise public concern, and possibly miss identification of the most important risks.
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Recent studies that I and my colleagues at Sciences have conducted concluded that these two

tiers of risk assessment can be associated with risk differences of several orders of magnitude.

The Report to Congress also implied that the EPA would conduct all of the necessary
residual risk assessments for the more than 175 source categories. However, our knowledge of
the EPA HAP regulatory program and staff, based on past working relationships and recent
personal communication, indicate that the Agency almost certainly does not have the resources to
accomplish this enormous assignment. The more likely outcome is that the EPA will rely on
more simplified models and averaged, rather than site-specific, data. This approach will
typically define residual risk estimates that are greater than actual risks. These simplified

approaches cannot adequately inform regulatory decisions.

With inadequate resources and substantial data gaps, I can see no way for EPA to carry
out the residual risk program within the prescribed time without outside partnerships to aid in
developing appropriate information, working together, where possible, to ensure that the best
data and methods are used in the Agency’s analyses, and filling the EPA’s resource shortfall with
analytical and data gathering support. In addition, with risks estimated using "model plants,"?
and other approaches that rely on averaged data, industrial facilities will often need to ensure that
more site-specific data and methods are employed to determine whether the model plant risks are

realistic. In our work, we have found that these averaged approaches typically lead to risk

overestimates.

For many industrial source categories, the initial conservative screening assessment could
find that residual risks are unlikely to exceed levels of concern at any industrial facility and no
further risk-related regulation would be forthcoming. However, for many other source
categories, much more accurate and rigorous assessments may be needed in order to determine
whether further regulation is required. In other words, if a screening approach indicates risks

near or above presumptively acceptable risk levels, or ecological, population, or multipathway

2 Model plants are generally composites serving as average examples of groups of typical industry
facilities.
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risks are potentially indicated, much more detailed and accurate assessments will be indicated. A
sensitivity analysis should be performed early in the process to determine those site-specific

parameters that are the most important to the risk outcome. These are called the risk drivers.

Data collection can then be focused more cost-effectively. In some cases, individual facility,

site-specific risk assessments using probabilistic exposure and risk assessment techniques will be
required to define the most realistic risks for the facility. The criteria and methods for

conducting these more refined assessments must be established, including the following:

10.

Detailed characterization of the industry sources (point and area) including
location and dimensions of all emission sources, emission quantities, building
sizes and shapes, and other relevant factors.

Detailed characterization of the surrounding terrain, including U.S. Geological
Survey topographical and digital elevation maps.

Detailed characterization of the population distribution, often within 50
kilometers around the facilities.

Hourly, on-site meteorological data or, if not available, long-term data from the
nearest National Weather Service station.

Specific emission characteristics, including release height, temperature, and
velocity, and duration and upset conditions.

Agreement on appropriate dispersion models to be used.

Agreement on, and often reanalysis of, appropriate health criteria to be used for
the emissions (see the discussion of the IRIS database later in this testimony).
Agreement on, and often reanalysis of, other health effects besides cancer risks to
be considered.

Identification and assessment of possible ecological concerns.

Identification and assessment of multipathway effects, including defining realistic
pathways and receptor considerations (e.g., it is rare that a farmer eats 100% of his

daily diet from farm grown poultry, beef, pork, and produce).

Specific Areas of Concern with EPA’s Residual Risk Case Study
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The process used by EPA in its first residual risk assessment was an appropriately
conservative first step that is useful for setting priorities for assessment while conserving Agency
resources. However, as presently developed and described by EPA, the process remains a
screening tool that can reasonably exclude sources from further assessment, but cannot with
accuracy determine whether the residual risks associated with any specific source are above or
below accepted levels of risk concern. If used more broadly, the process is almost certain to
result in a significant number of false positives-namely, sources for which additional regulation
appears needed when, in fact, the actual risks are below acceptable levels of concern. This
outcome is likely to occur because screening level risks are calculated without properly
accounting for the many limitations and uncertainties in the data, models, and methods used by
EPA in conducting the assessment, and because of the intentional bias to protect public health
where data are uncertain. Inappropriate regulation can only be prevented by the use of much
more refined assessment, often including site-specific or category-specific data, thus allowing the
decisions needed to support further regulation of those sources that require further control. One
illustrative example of the problem caused by reliance on screening tools was an initial screening
level analysis that indicated that most of the nation’s coke ovens were above EPA’s acceptable
cancer risk level as provided in the 1989 benzene decision. Site-specific analysis of several
facilities using improved data, a better model which we developed, and health criteria that we re-
evaluated, actually found residual risks to be on average three orders.of magnitude below the

screening level risks and actually well below EPA’s acceptable cancer risk level.

In cases where substantial uncertainties and significant limitations in data exist, risk
management decisions should not be made until these limitations are appropriately addressed. In
its initial residual risk assessment of the secondary lead smelting industry, EPA concluded that
the risk estimates likely fell "between the estimates made with and without fugitive dust
emissions." This risk range spanned more than two orders of magnitude and is so large that the
results are impossible to interpret. In this case, at a minimum, better quality, site-specific data of

such risk-drivers are needed to refine the risk assessment so that the results are useful.

EPA’s use of conservative methods, models, data, and assumptions early in a source

category analysis is appropriate to conserve Agency resources and help prioritize actions for later
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analysis. However, the use of implausible and unrealistic methods, models, data, and
assumptions, particularly when better methods and data are easily obtained, is clearly

inappropriate and in this case led to a number of potentially erroneous conclusions. For example,

EPA’s first draft residual risk assessment resulted in risk estimates high enough that (if true)

serious adverse human health and ecological effects would likely be easily observable in the
nearby areas. However, the lack of apparent evidence of significant human or ecological impacts
near the sources of concern gave every indication that EPA’s estimates were unrealistic.
Inaccurate and incomplete data, coupled with excessively conservative assumptions, lead to

excessive risk estimates. Two specific examples are described below:

1. The assumption in the residual risk assessment that a local farmer obtains
drinking water from an untreated local surface water source that exceeds
maximum contaminant levels (MCL) for antimony is unrealistic. More
realistically, water would be obtained from wells or public water systems. This
assumption was not conservative, it was implausible.

2. The modeled surface water concentration near one facility resulted in estimates of
huge fish tissue concentrations and large potential risks to the recreational
fisherman. Moreover, the modeled concentrations were sufficient to cause serious
effects for aquatic organisms, such that there would be a question of fish
availability for consumption. However, the lack of collaborative evidence (e.g.,
fish kills in the vicinity of secondary lead smelters) indicated that the estimates
substantially over predicted actual concentrations. High estimated risks need to
be flagged and confirmatory information needs to be developed.

EPA’s first residual risk assessment process also was incomplete because it left
unaddressed many potentially important issues that could have significant impacts on the

ultimate residual risk estimates. For example:

1. While EPA clearly put a lot of effort into many aspects of the risk assessment
process, it did not focus its data collection efforts on the most sensitive risk-

driving parameters. EPA further described the assessment as an "iteration,"
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stating that it would be replaced with a more refined, and possibly site-specific,
assessment pending SAB’s comments and any additional emissions information,
as necessary. Although EPA did not provide further details on the next iterations,
I believe that the SAB clearly should review the most refined assessment intended
to provide the best basis for their scientific evaluation and comment.

2. EPA identified major issues and uncertainties at the end of each section of the
assessment but the issues and uncertainties were only dealt with qualitatively and
no indication was provided as to how these issues and uncertainties would be
addressed in the context of the downstream risk management decisions on this or
other industry categories.

3. While EPA acknowledged substantial gaps in data, methods, and procedures, it
was not clear what the Agency will do about the missing information. EPA could
choose to move ahead with residual risk regulation based on this level of
assessment for this source category and plan to keep returning to the source
category to further revise the regulations every time new guidance or methods are
finalized; however, regulation based on inadequate assessment information will
undoubtedly lead to inefficiency and waste.

4, There was no discussion on how the risk assessment results will be applied in a

risk management decision.

EPA’s first draft residual risk assessment also utilized emissions data gathered from
limited, short-term stack tests at limited numbers of facilities, which was then assumed to
represent long-term averages for all facilities. Fugitive emissions estimation procedures were
also admittedly poorly characterized and uncertain. Use of limited emissions data can
dramatically affect the risk results. The uncertainties are compounded by the fact that modeling

of fugitive emissions is much more difficult than for stack emissions. For example:

1. In its first residual risk assessment, EPA frequently stated that its estimation of
fugitive emissions is uncertain, but continued to use the uncertain data, which can
be a risk-driver, to develop risk estimates. The uncertainty in fugitive emission

estimates, especially for particulate matter, is common, owing to the technical
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difficulty in capturing or measuring the emissions. This fact argues strongly that
better data be gathered to minimize the uncertainties in the estimation of fugitive
emission rates and composition, before these uncertainties are carried through the
risk assessment.

2. EPA also used after-MACT emissions which were estimated to support the
proposed MACT published in 1995, rather than actual, measured current after-
MACT emissions. Because industries are typically complying with the MACT
standards by the time (i.e., eight years after the MACT standard is published) the
residual risk assessment is conducted, actual after-MACT emissions data should
be used. The use of real world data, when available, even in the initial screening

level assessment is appropriate.

Recent multipathway risk assessments typically prepared or overseen by EPA are much
more site-specific than the evaluation presented in the first draft residual risk assessment. This
assessment utilized numerous assumptions and procedures that were not only implausible, but
easily corrected. Furthermore, many of the input parameters were questionable. If realistic
comparative risk and residual risk regulatory and economic decisions are to be made using risk
assessment, it is essential that the models, methods, data, and assumptions be appropriate,
validated, and properly used. A major uncertainty arises from the use of models that are both

incomplete and not designed to rigorously address the issues involved with residual risk

assessment and regulation. In the residual risk assessment, for example:

1. The oral exposure-dose equations do not include a bioavailability factor, thereby
assuming that 100 percent of a chemical is absorbed upon exposure. The
assumption that the bioavailability of all chemicals is 100 percent is contrary to
the scientific literature and has the potential of leading to considerable
overestimates of exposure dose (e.g., absorption of a chemical that is adsorbed to
particulates or soil may be significantly hindered).

2. The assessment also assumed that particulate matter concentrations are available
in the breathing space of a resident near the source. Air concentrations directly

produced from the air dispersion modeling are simply multiplied by an inhalation
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rate to calculate the inhalation dose, and, hence, assume 100 percent retention and
absorption of this air concentration. In fact, a smaller percentage of inhaled
particles are retained in the lung, and depending on the size of the particulates,
some of the inhaled particulates will be deposited in the respiratory tract, where a
considerable fraction will ultimately be swallowed and should, therefore, be added
to the ingestion pathway where oral bioavailability would govern the absorption
of the chemical.

In many instances, default parameter assumptions were relied upon without
accounting for the characteristics of a site. The reliance on generic default values
for key parameters in lieu of site-specific data significantly decreases the
likelihood that the modeled exposures will provide a reliable indication of actual
exposures. Examples of inappropriate generic assumptions are: the assumption
that persons are exposed 24-hours per day to outdoor air at their residence; use of
home grown produce and animal products representing 100% of an individual’s
intake of these products; use of default soil-to-plant uptake factors (these vary
considerably depending on soil types and local geochemistry); and, selection of
inappropriate exposure pathways.

Uptake of metals into fruits and vegetables often drives the home gardener’s
indirect pathway risks and is one of the pathways for which great uncertainties
exist. Plant uptake also has important implications for the meat and milk
pathways. The generic guidance used in the first residual risk assessment greatly
simplified the methodology for assessing concentrations in fruits and vegetables.
This process has historically been subject to many different methodologies and
data sources and this pathway has been one of the most difficult areas for risk
assessors to model. The empirical values used to predict soil-to-plant transfer of
metals are approximate over a wide range of soil conditions. Soil geochemistry
(e.g., pH) is an important factor in the bioavailability of metals to plant roots and
governs metals uptake into the edible portions. It is recognized that sufficient
data often may not exist to characterize uptake using geochemical soil parameters
and, therefore, default uptake factors are often used. Nevertheless, where

pathways that rely on plant uptake drive the risks, a site-specific assessment must
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account for the effect that local soil conditions have on plant uptake; the risk
outcome most likely will be changed substantively.

5. . The draft residual risk assessment concludes that the drinking water pathway
accounts for 73% of the total cancer risk and 70% of the total non-cancer risk for
a subsistence farmer at the site with the highest ingestion (indirect pathway) risks.
Drinking water also accounts for 97% of the farmer’s indirect exposure cancer
risk and 79% of the indirect exposure non-cancer risk. Notwithstanding the fact
that the surface water concentrations are likely to be overestimated due to the
assumptions regarding fugitive and stack emissions and shortfalls in the
dispersion modeling, the unrealistic assumption was made that nearby surface
water is used untreated for drinking water purposes. It would be illegal for any
public water supply system to supply drinking water with the estimated levels of
contaminants.

6. Several key inputs to the air dispersion model were not included. For example, all
of the emission points at a facility were assumed to be co-located at the center of a
facility; fugitive emissions were modeled using the same source area at each
facility; and building downwash and local terrain features were not accounted for.
Inclusion of these inputs is easily accomplished and could have a significant

impact on the resulting concentration estimates and risks.

The uncertainty/variability analysis in the first residual risk assessment was limited in its
scope and usefulness. The purpose of an uncertainty/variability analysis is to focus on the
facilities, pollutants, and exposure pathways with the highest risks identified in the multipathway
analysis. The first residual risk assessment does not say how the quantitative uncertainty
analysis will be used in the regulatory processes. In addition, the evaluation implied that most of
the meaningful uncertainties had been accounted for and that the results supported and validated
the point estimates. However, of four possible input parameter categories-emissions, transport
and fate, exposure, and dose-response-only two, namely emissions and exposure, were addressed
in the uncertainty analysis. Omission of two parameter categories sidesteps the issue of
developing a complete framework for treating the risk quantification in a realistic manner.

Furthermore, many exposure variables have not been studied to establish their chemical and
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physical distributions (e.g., variability in consumption of farm grown produce and animal

products).

Even given the limited scope of the uncertainty analysis, the input parameters used in the
Monte Carlo analysis addressed only a narrow subset of the factors that influence the
deterministic risk outcomes. Emission variables that could not be quantified for probabilistic
analysis included: detection limits; test results from one facility used to quantify emissions at
another facility; frequency of plant closing; and, fugitive emission estimates. The study
ultimately relied on very limited emissions data. These are challenging issues that are resource

intensive to address but, nevertheless, can have an enormous impact on the risk outcome.

In the case study residual risk assessment for the secondary lead smelting industry,
screening level ecological risk assessment was conducted to estimate potential risks to aquatic
and terrestrial communities from HAPs emitted from the facilities that remained after the initial
screening. This screening level ecological analysis was intended to identify which HAPs require
more analysis and was designed to be conservative, with assumptions generally overestimating
actual exposure concentrations, thus overestimating the actual potential for ecological risks. The

ecological screen indicated a high potential for ecological impacts but the results are misleading

for the following reasons:

1. The screening level ecological assessment does not provide sufficient information

to draw appropriate conclusions as to whether an adverse environmental effect, as
defined in section 112(a) of the 1990 Clean Air Act Amendments, has occurred.
Section 112(a) states that "[TThe term ‘adverse environmental effect’ means any
significant and widespread adverse effect (emphasis added), which may
reasonably be anticipated, to wildlife, aquatic life, or other natural resources,
including adverse impacts on populations of endangered or threatened species or
significant degradation of environmental quality over broad areas." This appears
to provide a much broader definition of ecological effects than was used in the

case study, requiring significant and new methodological and data needs.
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2. The ecological receptors are representative of sensitive species and communities

at a generic site; no regard was given to site-specific information.
The Role of EPA’s Integrated Risk Information System Database (IRIS)

The accuracy of comparative risks and residual risks relies heavily on toxicity criteria
from EPA’s IRIS database. Let me present here a brief history of the development of IRIS and
why it is uniquely important to the risk assessment process. I will also discuss the limitations

and problems of IRIS in meeting the Agency’s current risk assessment goals.

IRIS is an electronic data base containing information on human health effects that may
result from exposure to various chemicals in the environment. I played a significant role in
establishing the IRIS data base at EPA. The initial purpose of IRIS was to compile health
information into one central database, and to ensure internal consistency among the various EPA
Regions’ and Offices’ health assessments. It was originally planned for internal use only, and
was never intended for direct regulatory use without the careful scrutiny by the Agency. Indeed,
the original disclaimer to the preface of each IRIS file clearly indicated that the IRIS summaries
are subjected to constant revisions to incorporate new data and new methodology, are subject to
review by EPA scientists, and are designed to be used to support risk assessments. There was no

mention of any direct regulatory purpose for the IRIS data base.

In recent years, there has been increasing reliance on IRIS for toxicological information
and regulatory guidance, even though the latter is inconsistent with its original purpose. In
recognition of the need for a more streamlined approach to preparing IRIS assessments and to
establishing consensus, the Agency recently initiated a commendable IRIS pilot program.
Briefly, the program entails the development of chemical-specific "Toxicological Review" health
assessment documents prior to updating or developing an IRIS summary, input from the public,
and external peer review process. On April 1996, EPA announced in the Federal Register that 13
substances will be reviewed under the pilot program. To date, ten of the thirteen substances have
been updated. Obviously, the progress made by the pilot program in updating the IRIS files has

been slow, which could have serious impacts on a program, such as the residual risk assessment
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program, which have a required completion schedule. The IRIS database currently contains over
500 chemicals, including the 188 HAPs required to be regulated in the residual risk program.
Many of the IRIS files are outdated and, while updating is laudable, ten updates in four years is
an entirely inadequate response. Reasons for the slow progress include resource limitations. In
addition, new advanced methods to perform RfD’s/RfC’s and cancer assessments are being
developed, including new methods for dosimetric adjustments, benchmark dose methodology,
categorical regression analyses, biologically-based models with consideration of mechanism of
action, and physiologically-based pharmacokinetic (PBPK) models. Thus, updating an IRIS file
necessitates not only updating and evaluating the most recent literature but also reassessing the

data using these new and complex methods.

As mentioned earlier, EPA’s first residual risk assessment relied on toxicity criteria
obtained from IRIS. However, the IRIS files were not reviewed to determine whether they were
outdated. If a particular chemical is a risk driver in the residual risk assessment, the validity of
the toxicity factors used must be investigated. Acceptance of published IRIS criteria without
review can lead to considerable uncertainty in the final residual risk results. For example,
reevaluation of EPA’s cancer unit risk value for coke oven emissions by my company found,
using updated epidemiological data and techniques, that the actual cancer unit risk factor is about
one-fourth of the IRIS "official number" for coke oven emissions which was prepared in 1984
under my direction. That evaluation was intended only as an initial value pending publication of
epidemiology studies that were undertaken at the time. However, our reevaluation was provided
to EPA about two years ago, but IRIS still has not yet been updated. Clearly, a 1984 evaluation

based on limited and unpublished data is inadequate for use in regulatory decision-making in

2000.

In summary, IRIS was not originally intended to be used for regulatory purposes or for
that matter to provide complete toxicological data on a particular chemical. It is most useful as a
screen that allows one to quickly access toxicity information that may be of help for risk
assessment purposes. It is clear that there is a serious need to update IRIS. The use of outdated

IRIS information has serious implications to the use of any risk assessment in decision-making.
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Risk assessment provides a thorough evaluation of scientific literature as a basis for
regulatory decision-making and provides the impetus for improving the process in order to
facilitate better decision-making. Risk assessments support many different kinds of decisions.

In comparative risks assessments, the totality of the risks are viewed to improve priority setting,
decision-making, and stakeholder involvement. Residual risk assessments support specific
decisions mandated under the risk requirements of the Clean Air Act. These decisions demand
well thought out, comprehensive, and scientifically supported risk assessment methodology.
This need poses an unprecedented challenge for EPA to develop the processes and then conduct
comprehensive risk assessments across a range of chemicals, sources, and regulatory programs.
This places heavy resource demands on EPA, and the required resources may not be available.
Nevertheless, it would not serve our nation well to make regulatory decisions under any program
by defaulting to generic risk assessment approaches or using out of date data files in IRIS
because of resource constraints. The best science should form the basis for risk management
decisions; otherwise our decisions are not well informed and can be flawed. It is also crucial for
all stakeholders to have at least some understanding of how EPA intends to use the information
developed in the residual risk assessment to make risk management decisions. Only then can the

assessment’s adequacy be judged.

The first residual risk assessment conducted by EPA is not sufficient to meet the needs of
decision-makers under the residual risk program. At best, it presents a process that can only be
described as a screening assessment, even when including multipathway and ecological analyses.
A screening assessment is a necessary part of the initial risk assessment process for this program,
but it falls far short of the refined risk assessment (based on more source-category specific data)

that is required to make regulatory decisions.

Earlier this year, the SAB reviewed the EPA draft residual risk assessment method and its
first application to the secondary lead smelting industry. Because the method requires
substantial improvement, it is essential for the SAB to review the next draft of this approach.
More refined risk assessments should not simply be screening assessments with more data;
rather, they should rely on new methods and approaches to address important risk factors such as

when to refine conservative screening values, how to assess population risks, how to characterize
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after-MACT standard emissions, how to assess "significant and widespread adverse" ecological
risk, when monitoring data are more suitable than modeled data, and what criteria will be used to
determine when the risk assessment process will be triggered. These methodological issues need
to be reviewed by the SAB because they are not settled matters in the realm of risk assessment

and will be of generic importance across most, if not all, of EPA’s risk assessment programs.

Any more refined risk assessment methodology should be characterized by the use of
category-specific, and selected site-specific, data for the elements that are the risk-drivers as
identified in screening assessments. The generic assumptions used in a screening assessments
such as those conducted by EPA are designed to be conservative; consequently, they can
generate many false positives. Regulatory decisions cannot be based on such assessments; more
specific data are needed to determine whether or not actual residual risks of concern exist. While
this task varies in degree of difficulty, EPA can focus its further data collection on those

elements identified by the screening assessment as the risk-drivers. Much of those data should

~ be readily obtainable.

The residual risk assessment methodology should also explicitly incorporate realistic
assumptions and data in both the screening and more refined phases of the assessment. As seen
in EPA’s case study assessment of the secondary lead smelting industry, implausible or
unrealistic assumptions, methods, and data can fatally skew the results of an assessment. Such
results have the potential to cause needless data gathering by EPA and industry in order to
demonstrate that nonexistent risks are not real; unfounded public concerns may also be avoided if

the results of a screening assessment are immediately scrutinized to determine if they are

realistic.

Finally, if the IRIS database is to be used for regulatory purposes or for that matter to
provide complete toxicological data on any particular chemical, it must be updated across the
board and then maintained in an up-to-date manner. The use of outdated IRIS information has

serious implications to the use of any risk assessment in decision-making.

CONCLUSIONS
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Extraordinary complexity of the risk assessment is called for by the comparative risk and
residual risk programs. In 1976 when the first risk assessment process began at EPA, risk
assessment and risk management focused largely on single chemicals such as air pollutants and
pesticides. The complexity of risk assessment has grown over the years with the most complex
risk assessments being conducted at Superfund sites and for combustion sources. These risk
assessments addressed multipathway risk assessment issues and ecological risks but have been
focused on single facility or single sites. The comparative risk program and the residual risk
program as prescribed under the Clean Air Act Amendments of 1990, require unprecedented use
of risk assessment across the board for over 175 industry source categories and literally
thousands of facilities. In addition, the residual risk program, for example, must address the
toxicity of all 188 chemicals on the hazardous air pollutant; the comparative risk pfogram needs
to address considerably more chemicals. Adding considerably more to the complexity, the
residual risk program calls for the use of multipathway risk assessment and regulation of
environmental risks with significant and widespread effects to wildlife, aquatic life and other
natural resources, including impacts on endangered or threatened species or significant

degradation of environmental quality over broad areas.

The current EPA guidelines for conducting the residual risk program (and there are no
such guidelines for the comparative risk program but it probably will follow much the same
process), primarily employ available data and generic and upperbound risk assessment
approaches. The guidelines mention a tiered approach but do not make a clear commitment to
proceeding to a clear approach where risks appear to be high nor are there any guidelines or

criteria for when or how to do so.

RECOMMENDATIONS

1. The unprecedented complexity and cost of conducting the risk assessment
program called for by both comparative risk and residual risk must be conducted
by a carefully orchestrated tiered approach. The first tier should employ the very
best available data and commit to an approach that provides the greatest accuracy

possible in the risk assessment at this stage so as to avoid unfounded public health
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concerns over issues that may not be of substance. The risks that are so identified
should also be subjected to an analysis to see if they appear to be unreasonably
high. Several examples of such unreasonably high risk have been given in this
testimony. For those sources that appear to have low risk after the Tier 1
assessment, no further work is needed. For other sources, if the risks appear high,
a sensitivity analysis should guide further data collection to focus resources on
refining those parameters, including toxicity values, to arrive at a more accurate
risk assessment. Refined risk assessments that are focused on defining real risk
are necessary to guide the risk management decisions. The resources necessary to
conduct these risk assessments both within EPA and on the part of involved
parties, need to be recognized. In addition, I see no way that these risk

assessments can be refined without some kind of partnership to refine data with

involved parties.

EPA’s current draft guidelines fall far short of addressing a process that will
ensure that any of these steps are followed beyond providing the initial
upperbound risk assessment. The shortcomings of effort are laid out in

considerable detail in this testimony.

Policy related issues need to be clarified. Historically, EPA has limited its risk

guidance in the hazardous air pollutant regulatory program to carcinogens,
inhalation risks, and risks to individuals, and has not addressed how broader

population risk must be considered. Further, language in the 1990 Clean Air Act
Amendments for residual risk states that environmental risks must also be
considered. These policy issues together with how multipathway risk assessment
will be considered under the residual risk program should be clearly articulated at
this time. There should be an opportunity for public comment to arrive at final
criteria to define how these issues are to be addressed and guidance must be
developed to more accurately estimate the effects.

Emissions data must be improved. Historically, EPA has used readily available

emissions data, for example using estimated rather than measured post-MACT
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emissions, to estimate current risk. The risk assessment can be no more accurate

than are the emissions that are used in the dispersion modeling.

I recommend first that the most accurate available emissions data be used in the
Tier 1, screening level risk assessment. Second, for those sources that appear to
be associated with risks of concern, I recommend that subsequent refinements in
the exposure data be sought before a final risk assessment is completed. Again, I
see no way for EPA to arrive at the necessary accuracy in risk assessment without

a partnership with the organizations and facilities involved.

Use of the IRIS database, as a repository of operational, regulatory toxicity
values, must be revised. Historically, the IRIS database was established to
provide a repository for all of the information available in the agency with respect
to toxicity for particular chemicals. Initially, it was primarily established to
ensure consistency across agency programs and to serve as an internal data system
to make available work that had been completed to date on individual chemicals.
The Risk Assessment Forum, for which I was the first director, set up the IRIS
database and commenced the stewardship program to enter new chemicals and to
put in information that was existing in the agency at the time the data system was
established. In the beginning, it was clear that the database was not necessarily
intended for direct use in regulatory decisions without refinement; the preface
reflected the fact that the database was not intended for these purposes. Since that
time, however, the IRIS database has become not only the most important source
of regulatory toxicity values for use across all of EPA’s programs, but is widely
used across state programs and internationally as well. The files for over 500
chemicals that are contained in this database are in many, many cases vastly out
of date both with respect to the current literature and the use of current methods
for dose response extrapolation. To illustrate the difficulties, EPA began in 1996
a full-scale review of 13 chemicals in IRIS. At this time, only 10 of those updates

have been completed.
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The current guidance that has been issued for the residual risk program, and
practices for the comparative risk program, use these toxicity values as if they are
intended for immediate regulatory use without refinement. This is inappropriate.
All risk assessment programs in EPA, in particular in this instance, the
comparative risk and residual risk programs, should explicitly recognize that these
toxicity values are vastly out of date and must be refined where risk drivers are
identified. This recognition should be part of the iterative process for the Tier 2

and subsequent stages of risk assessment refinement for these programs.

I recommend, as everyone else does, that resources be committed to EPA to
update all of the over 500 chemicals in IRIS and to keep the database refined and
up to date. In making this recommendation, I realize that this is an almost
impossible task. Nevertheless, I think all efforts should be made to carry it out to-
the extent possible. To be totally practical, I further recommend that the preface
to the IRIS database be re-stated to recognize reality, that is that the IRIS database
can probably never be a current source of all the latest information in the literature
with application of the latest risk assessment methodologies necessary to provide
the accuracy essential in risk assessment to inform risk management decisions. I
further recommend that a partnership be established between EPA and private
institutions to refine toxicity values, particular in the Tier 2 part of a risk
assessment process where risk drivers have been identified through a sensitivity
analysis. By this method, we can focus precious resources on those most

important factors that can improve the scientific basis for our decisions.

Uncertainty and variability analyses must be applied more explicitly.

Historically, EPA has come to recognize the importance of performing variability
and uncertainty analysis but to date has been able to do so only for a limited
number of factors. the purpose of uncertainty and variability analysis is to focus
on the facilities, pollutants, and exposure pathways of greatest concern to the
estimated risks identified in the multipathway analysis. Four important parameter

categories are emissions, transport and fate, exposure, and dose-response.
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Further, historically the uncertainty and variability analysis has been stated in
some cases only qualitatively and not quantitatively or, in some limited cases,
there have been quantitative statements of uncertainty. All too often, this section

of the risk assessment is an afterthought that is never mentioned again in the risk

management process.

I recommend that there be clear guidelines developed for the use of uncertainty
and variability analysis in making risk management decisions. I recognize that
this may be a difficult task to undertake but I think it is an important one. For
example, the first guideline could be that where uncertainty is so great, a next tier
of risk assessment is necessary before any informed risk management decision
can be made. Secondly, where a risk management decision is based on a risk
assessment that is highly uncertain, the decision should be considered an interim
decision until more refinements in the data and methods can be accomplished.
There should be a clear commitment to revisit that decision as soon as the
improved risk assessment information is made available. I feel certain that
guidelines such as I have suggested here could be developed that would ensure
that appropriate use of uncertainty and variability analysis is made during the

entire risk assessment and risk management process.

Thank you for the time to address this Committee, I would be happy to entertain any

questions you may have.

\0!02!00
Date

beth L. And;rson, Ph.D.
President and CEO

Sciences International, Inc.
1800 Diagonal Road, Suite 500
Alexandria, VA 22314
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I. INTRODUCTION

Good morning Chairman Smith, Chairman Inhofe, Senator Baucus, and Members
of the Committee. My name is Lee Hughes and I am Vice President of Corporate
Environmental Control for Bayer Corporation. I have responsibility for
environmental matters for Bayer’s United States (U.S.) operations, including

compliance with the Clean Air Act (Act).

I am here representing the American Chemistry Council (Council). The Council
represents the leading companies engaged in the business of chemistry. Our
members apply the science of chemistry to make innovative products and services
that make people’s lives better, healthier and safer. As we conduct our business,
we are committed to:

e improved environmental, health and safety performance through

Responsible Care®,
e common sense advocacy on major public policy issues, and

e health and environmental research and product testing.

The business of chemistry is a $435 billion-a-year enterprise and a key element of
the nation’s economy. The chemistry industry is the nation’s largest exporter,
accounting for ten cents out of every dollar in U.S. exports. This industry invests

more in research and development than any other business sector.

I commend Chairman Smith, Chairman Inhofe, and Senator Baucus for holding
this hearing on the important subject of residual risk under the Act. The Council
supported the 1990 Clean Air Act Amendments, and for more than a decade has

actively and collaboratively worked with the Environmental Protection Agency



(EPA) on its development of many air toxics programs. We are proud of the
tremendous progress we have made reducing air toxics. For example, American
Chemistry Council members led all other U.S. businesses in cutting emissions of
30 key hazardous air pollutants (HAPs) reported under the Toxics Release
Inventory (TRI) since 1990. While all U.S. manufacturing facilities reduced
emissions of these HAPs by 52 percent, Council members cut our emissions of

these substances by 64 percent.

Our industry supports the Clean Air Act’s approach for regulating air toxics, which
first requires technology-based controls and then looks at any remaining or
“residual” risks. We believe the residual risk effort can build on air toxics
reductions to date and evolve into a scientifically credible and effective regulatory

program that characterizes, prioritizes, and manages identified risks.

There are some early warning signs, however, that barriers exist to achieving this
goal. Your attention to this program, contemplated by the Act, is an important step
toward identifying, understanding, and addressing these challenges. I would like
to talk today both about the progress we have made on air toxics as well as the
issues we need to address to ensure that the residual risk program gets off on the

right track.

I[I. THE CHEMICAL INDUSTRY HAS SIGNIFICANTLY REDUCED
AIR TOXICS UNDER THE CLEAN AIR ACT

The Act establishes a phased process for reducing air toxics emissions from
various industry sectors. Companies first implement technology-based air toxics

regulations, which are designed to establish a common level of superior air
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pollution control across each industry. This soon to be complete Maximum
Achievable Control Technology (MACT) program is expected to reduce annual

HAP emissions from stationary sources by over 1.5 million tons from 1990 levels.

The chemical industry was one of the first industries subject to MACT regulations.
The result has been dramatic air toxics reductions from chemical sources according
to EPA’s own numbers. We are proud of this achievement, as well as the many
voluntary efforts our industry has underway, such as Responsible Care®, to
continuously improve our environmental and community performance.
Responsible Care® represents our commitment to respond to public concemns
about the safe management of chemicals and has rapidly become the single most

important performance improvement initiative within the chemical industry.

III. KEY ELEMENTS OF A SUCCESSFUL RESIDUAL RISK
PROGRAM
Eight or nine years after an industry’s technology regulations are promulgated, the
Clean Air Act requires EPA to evaluate whether air toxics risks from the regulated
processes remain. If risks are identified, EPA must promulgate new standards to
provide an “ample margin of safety” to protect public health and the environment
from those risks. EPA is now evaluating the chemical and other industries subject
to MACT standards to determine if their emissions pose unacceptable remaining
risks. If regulations are needed for the chemical industry, they are due in 2003
under the Act’s timeframe.

This means that many important decisions are being made now about how the
residual risk regulatory program will be designed and carried out. The American

Chemistry Council and its members are working collaboratively with EPA on this
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effort. We believe that the residual risk program must build on the emission
reductions and successes of the MACT program. In addition, our experience to
date indicates that the following key principles must be a part of the residual risk

program to ensure its success:

e Prioritize real and scientifically validated risks. We support the use of
prioritization techniques to rank remaining risks posed by pollutants and
sources within each evaluated industry category. A prioritization approach to
residual risk will screen out negligible risks and focus regulatory efforts where
risk reduction will produce the greatest public health benefits. EPA already has
taken this approach in some of its work on the lead smelter industry, and we

support this effort.

e Use the flexibility provided in the Act to reduce risks in innovative and
effective ways. We support the risk management process endorsed in the Act,
which sets out key issues that must be considered in designing this program.
These include the scope of remaining risks, the public health significance of
HAP emissions, the cost of further controls, and what risks are acceptable in the
world in which we live. The Act endorses a risk management process that
considers an acceptable level of risk based on health considerations, and then
sets an “ample margin of safety” based on cost, feasibility, and other factors.
EPA is not required to set a bright line that all sources must meet regardless of
other factors. This means the residual risk program can be flexible, realistic,

and encourage innovative approaches to risk reduction.
o Use high-quality data and peer-reviewed methods to realistically assess risk
and make regulatory decisions. We believe EPA must use realistic exposure
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assumptions to accurately characterize residual risks. This approach will place
risks in context and avoid overly conservative risk estimates. Also critical are
validated risk estimation methods and health benchmarks that fully account for
all currently available information. We believe a transparent and open peer-
review process also is an essential part of risk assessment. Where there are
gaps in our knowledge, we support Congress providing the mechanisms, time,

and research to fill these gaps.

IV. KEY LIMITATIONS IN PRESENT INFORMATION, DATA, AND
METHODOLOGIES TO ASSESS RESIDUAL RISKS WITHIN THE
STATUTORY DEADLINES

To accomplish these important goals and design a successful and realistic residual

risk program, we must heed some early warning signs. Our collaboration with

EPA to date and other experiences, such as with state air toxics programs, reveal

some key limitations and shortcomings in EPA’s present information, data, and

methodologies to assess residual risks. EPA itself alludes to many of these
troublesome areas in its March 1999 Residual Risk Report to Congress. The

Agency’s Science Advisory Board goes into more detail on present limitations in

its May 2000 Advisory on EPA’s Draft Case Study Analysis of the Residual Risk of

Secondary Lead Smelters. We are concerned that, without attention, these

limitations will jeopardize the success of this evolving regulatory program. Our

concerns include the following:

e Outdated health information. The President’s Commission on Risk
Assessment and Risk Management, created under the Act, has said that “data to
assess the health risks of most hazardous air pollutants for regulatory purposes
are lacking” and “the status of exposure data collection is no better.” EPA’s
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IRIS (Integrated Risk Information System) database, broadly perceived as the
primary source of health information on hundreds of chemicals, is critically out
of date and contains information of varying quality. IRIS’ widely
acknowledged weaknesses are a true hindrance to the development of accurate

risk assessments.

The American Chemistry Council is dedicated to studying and improving our
collective knowledge of the health effects of chemicals. Through our Long-
Range Research Initiative, our members will spend more than $100 million on
health and environmental research related to chemical use and exposure during
the next five years. In addition, our High Production Volume Chemical Testing
program for screening and testing thousands of chemicals, launched in 1998 as
a partnership with EPA and Environmental Defense, will require investments of
at least $500 million. These efforts and others, such as the current program at
the Chemical Industry Institute of Toxicology to develop a risk assessment for
formaldehyde using EPA’s new cancer guidelines and the latest science, are
aimed at filling the IRIS gaps. Many of our companies also have submitted or
are preparing new IRIS assessments. We strongly endorse EPA’s recent efforts
to open up the IRIS program to such submissions, and encourage the Agency to

further expand this initiative.

However, these efforts alone are not enough. Staff and dollars for IRIS must be
increased. The process for updating IRIS also must be expedited so new
information on chemicals can be integrated or used in regulatory decisions
without requiring that the entire IRIS evaluation process be repeated. IRIS is
stuck in the last century, and we urge that it be modernized and expanded

before its limitations lead to more erroneous risk assessments. Erroneous
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assessments may result in unfounded public concern about air quality as well as
waste limited resources. Our experience shows that using the best science will
significantly reduce the uncertainty in making residual risk decisions and assure
that this evolving regulatory program addresses real risks in the most effective

manner.

Non-peer reviewed data, models and methods. Good risk assessments
depend on high-quality science. We commend EPA for presenting its
preliminary secondary lead smelter case study to the Science Advisory Board.
This exercise, however, highlighted EPA’s data problems and showed that
many of EPA’s risk evaluation methods are not peer-reviewed. We believe it is
absolutely critical that EPA commit that the data, models, and methods used for
regulatory decision-making will be consistently and comprehensively subjected
to a transparent scientific review process. This process must be balanced and
engage academics, industry, states, scientists, and non-governmental
organizations in an open process. Adequate time, funding and resources for
follow-up to recommendations is also important so scientific input can be fully

incorporated and addressed.

Incomplete emissions data and site characterization information. Good risk
assessments depend on a highly credible source of post-MACT emissions data
for the many sources to be evaluated. Good risk assessments also depend on
accurate information about facility locations, distance to neighbors, stack
heights, and other important details. EPA’s most recent emissions data set is
from 1996, which for our industry represents pre-MACT emissions levels.
Since this data was not collected for risk assessment purposes it also contains

other significant limitations. Our industry is voluntarily providing EPA with
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better information about the chemical sources now under review, but the task is
immense. More effort is needed by all parties in this area to do a better job

collecting, categorizing, and assessing such data.

¢ Flawed fugitive emissions estimation methods. Good risk assessments also
depend on accurate estimates of “fugitive emissions”—low-level emissions
from, for example, piping connections or valves. More simplistic methods
currently in use were not intended for risk assessment purposes and tend to
grossly overestimate fugitive emissions. Companies have developed new and
more accurate ways to estimate these emissions. To reduce uncertainty in risk
assessment, these improved methods need acceptance and use by EPA and

other regulatory agencies.

e Statutory time constraints. We are concerned that these significant
limitations can not be addressed under the present statutory time clock. As
noted by the Science Advisory Board, EPA must conduct over 170 residual risk
assessments and these “data gaps are likely to be even more of a problem” in
future assessments. To add to the challenges, the Act requires compliance with
new residual risk standards within 90 days of promulgation—a near
impossibility for most sources. Despite our best efforts, it will not be long
before a residual risk standard deadline is missed. Unless action is taken now,
this program may end up operating under court ordered deadlines and in

settlement discussions, hindering our ability to make good decisions founded on

science.
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IV. CONCLUSION

We are convinced that there is a better way for this program to be carried out,
provided we heed these warning signs and keep the key elements for a successful
program outlined here in the forefront of our minds. Our industry is committed to
working with you, EPA, and other stakeholders to ensure that this regulatory
program gets off to a solid start.

In closing, we must strive to prioritize risk reduction efforts and maximize the
effectiveness and resources of all stakeholders to achieve cleaner air. To
accomplish these goals and design an effective residual risk program, we need to
base regulatory action on prioritized environmental challenges, use peer-reviewed
and state-of-the-art scientific methods, and generate accurate health and emissions
data. I reiterate our commitment to work with you and all stakeholders to achieve

these goals.

Chairman Smith and Members of the Committee, thank you for hearing my
testimony today. I appreciate the opportunity to provide you with our views on this

important topic. I would be happy to answer any questions you may have.
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Mr. Chairman and Members of the Committee, I welcome the opportunity today to testify
on EPA’s plans for implementing the residual risk program, which is one component of a broader
strategy mandated in the Clean Air Act Amendments of 1990 to protect public health and the
environment against toxic air pollution.

The 1990 Amendments called for a two-phased approach to reducing toxic air emissions
from major industrial sources. First, EPA is to issue industry-by-industry standards to ensure that
all sources are appropriately controlled. Second, in the residual risk phase, EPA is to assess the
remaining risks from those industries and, if necessary, require reductions in toxic air emissions to
protect health and the environment. |

Congress reached a bipartisan compromise on the residual risk provisions in 1990 after
years of dialogue and debate over the best way to achieve effective and reasonable air toxics
control. A decade later, EPA continues to believe that it makes sense to evaluate whether
Maximum Achievable Control Technology (MACT) standards provide the public with adequate
health and environmental protection, and to take action if they do not. Although the job will not be
easy, EPA with the aid of the scientific community (including the National Academy of Sciences)

has developed risk assessment methodologies and risk management procedures that allow for



making reasoned decisions on whether to require further emissions reductions, based on the
available scientific information and consideration of uncertainties.

Today, I will describe the general _approach to risk assessment and risk management that
EPA will use in deciding whether further reductions in toxic air emissions are needed from
industrial facilities that have met technology-based emission limits. To set the stage, it is useful to
put the program in context by providing some historicai background and outlining EPA’s overall
air toxics strategy.

Air Toxics and the 1990 Clean Air Act Amendments

At the time Congress amended the Clean Air Act (CAA) provisions on hazardous air
pollution in 1990, it was well established that the public is exposed to air toxics such as lead,
benzene, dioxin, mercury, chromium, and other compounds. It was also known that toxics found
in the air can cause cancer or other serious health effects such as neurological damage,
miscarriages, birth defects, or lung damage.

Industry reports required by the Emergency Planning and Community Right-to-Know Act
of 1986 revealed that manufacturing industries alone had emitted more than 2.7 billion pounds of
toxic chemicals into the air in 1987. Risk assessments indicated that individuals living near some
industrial facilities faced potentially high cancer risks. Studies found that millions of people in
American cities faced some elevated risks from a complex mixture of toxic chemicals emitted by
multiple sources ranging in size from big petrochemical plants to dry cleaners to motor vehicles.
And atmospheric deposition of hazardous air pollutants was identified as contributing to toxic
pollution in the Great Lakes. Neighboring states and Canada had issued health advisorieg against
eating certain varieties of fish caught in the Great Lakes because they contained elevated levels of

PCBs, mercury and other toxics.



All this was highlighted in congressional hearings. During the 1990 revision of the Act,
Congress concluded that the pre-1990 hazardous air pollutant provisions had provided fertile
ground for 20 years of emotional and often endless debate and litigation. Those provisions called
for EPA to list and regulate hazardous pollutants one at a time based on the risks they posed. The
result was gridlock. In 20 years, EPA listed only eight pollutants and regulated only seven. The
regulations covered only some of the sources emitting those pollutants.

In response, Congress overhauled the Clean Air Act to ensure effective actions to protect
public health from nearly 190 toxic air pollutants. The Act mandates a two-phased approach: cut
toxic emissions substantially by requiring maximum achievable controls considering costs on
major sources, and use targeted approaches to reduce particular types of risks.

In the first phase, EPA is directed to issue technology-based emissions standards on an
industry-by-industry basis to bring down the amount of toxics in the air and reduce exposure to air
toxics among citizens living nearby. This approach -- requiring dirtier facilities to achieve the
level of performance already being achieved by cleaner facilities of the same type -- has proven
very successful. MACT standards issued to date will reduce annual emissions of air toxics by 1.5
million tons -- many times the reductions achieved by standards issued during the 1970-90 period.
To provide industry with greater flexibility on ways to comply with MACT standards, \'Ne develop
numerical emissions performance standards whenever feasible, and typically include other features
such as alternative compliance options or emissions averaging.

As we work to complete the MACT standards, we are implementing the second phase of
the toxics program targeted to particular types of risks. Key components of this second phase
include: |

. assessing residual risks of toxic air emissions from MACT-regulated sources to determine



whether further controls are needed to protect public health and the environment.

. implementing the Integrated Urban Air Toxics Strategy, which is aimed at reducing risks in
urban areas from 33 priority pollutants emitted by small “area” sources, motor vehicles and
other sources.

. continuing assessments of atmospheric deposition of air toxics into the Great Lakes, and
considering additional actions that may be needed to reduce emissions of those toxics.

. conducting National Air Toxics Assessment activities to provide citizens, localities, states
and ourselves with better information on toxic emissions, exposure and risk.

The Residual Risk Program
In crafting the 1990 Amendments, Congress recognized that in the case of some industries,

emissions reductions achieved by the MACT program might not be sufficient to protect public

health and the environment. So the 1990 Amendments direct EPA to evaluate the remaining risks
from each regulated source category. If necessary to protect public health or the environment,

EPA is to issue residual risk standards requiring further emissions reductions. Any such standards

are to be issued within eight years of the date the MACT standard was issued (nine years for

certain early standards).

The details of these provisions represent a hard-won compromise achieved by the 102™
Congress, which spent as much time developing the residual risk provisions as it did on any
portion of the 1990 Amendments. The provisions reflect attention to a variety of conflicting
concerns -- the concerns of people exposed regularly to air toxics in the air that they breathe, the

economic concerns of industrial facilities, and concerns about the uncertainty, imprecision and

complexity associated with risk assessments of toxic air pollutants.



Those concerned about elevated risks from air toxics include minority and low-income
residents who often are disproportionately repfesented in neighborhoods near industrial sites. In
evaluating residual risks, EPA will look closely at potential exposures in nearby neighborhoods
and be cognizant of subpopulations such as children and pregnant women who may be especially
vulnerable to some toxic pollutants.

For many source categories, this program will be challenging to implement because of data
gaps and uncertainties involved with risk assessments for hazardous air pollutants, and differing
views among stakeholders over how risk assessors and risk managers should account for
uncertainties. These issues are not new. Under the old pollutant-by-pollutant regulatory system in
the 1970 Clean Air Act, these issues severely hindered implementation of the federal air toxics
program. While there have been great sﬁdes made in the field of risk assessment since the 1990
Amendments, risk assessment by definition will always entail uncertainties.

Knowing this, Congress designed the residual risk provisions of the1990 Amendments to
provide for decision making in the face of uncertainties. To lay the groundwork for the residual
risk program, Congress required three reports -- two by independent panels of scientists, and one
by EPA -- to address isSues concerning risk assessments and risk management. Congress also
provided a detailed framework to guide EPA’s residual risk decisions in a world in which we don’t
have all the information we would like.

Today, all thrée statutorily required reports on risk assessment and risk management are
complete. A 1994 report by the National Research Council (NRC) of the National Academy of
Sciences, mandated by section 112(0) of the CAA , reviewed EPA’s risk assessment methods. A
1997 report by the congressionally mandated Commission on Risk Assessment and Risk

Management (CRARM), mandated by section 303 of the 1990 Amendments, examined risk



assessment and risk management issues relevant to hazardous substances under various federal
laws. After evaluating these reports, EPA in 1999 provided a major Report to Congress describing
how the Agency will implement the residual risk program, using the available scientific
information and methods.

EPA’s implementation approach for the program reflects the suggestions of the scientific
committees. For example, the NRC report noted that neither the resources nor the scientific data
exist to perform a full-scale risk assessment on all the chemicals listed as hazardous air pollutants
(HAPs) and their sources. Therefore, the NRC supported an iterative approach to risk assessment
of source categories emitting HAPs. This approach would start with relatively inexpensive
screening techniques used to determine whether the evaluated source category is below the
statutory level of concern, or whether we need to conduct a more refined analysis before we can
make a determination. (We will not regulate based on the results of a screen.) As a particular
situation warranted, we would move to a more resource-intensive level of data-gathering, model
construction and model application to produce a risk assessment providing greater certainty. The
result would be a process that supports the risk management decisions required by the CAA and
provides incentives for better data and further research, without the need for costly case-by-case
evaluations of individual chemicals of every facility in every source category. The CRARM
agreed that the EPA should use an iterative approach when conducting ﬁsk assessments and
elaborated on the general approach presented by the NRC. The Agency is using an approach that
is consistent with that presented by the CRARM to undertake its residual risk assessments.

After a residual risk assessment is conducted, EPA must determine whether a residual risk
standard should be established to achieve further emissions reductions. Specifically, EPA is to

issue a residual risk standard for a source category if required “to provide an ample margin of



safety to protect the public health, or to prevent, téking into consideration costs, energy, safety and
other relevant factors, an adverse environmental effect.” Congress provided specific guidance on
how this residual risk decision is to be made for hazardous air pollutants that lack a health effects
threshold (e.g., many carcinogens) by endorsing the framework EPA developed for the 1989
benzene national emissions standard. This framework -- developed through notice and comment
rulemaking in response to a 1987 decision by the Court of Appeals for the District of Columbia
Circuit -- calls for a two-step decision-making process considering multiple factors.

In the first step, EPA determines a “safe” or “acceptable” risk level that considers all health
information -- including the risk level of highly exposed individuals, the number of people exposed
within each lifetime risk range, the overall incidence of health effects, the science policy
assumptions associated with the risk measures, and the weight of evidence that a pollutant is
harmful to health. EPA ordinarily will presume that a 1in 10,000 lifetime risk of cancer to the
individuals exposed to the maximum level of a pollutant represents the upper end of the range of
acceptable risk. However, this is not a rigid line; rather itis a presumption to be wéighed with the
other factors.

In the second step, EPA determines the level of the enforceable emissions standard needed
to provide an “amplé margin of safety.” In choosing this level, EPA considers again all health
information -- including the number of persons at risk levels higher than approximately 1 in 1
million, the nature of the assumptions underlying the risk assessment, and weight of evidence that
a pollutant is harmful. In determining the margin of safety, EPA also considers costs and
economic impacts of controls, technological feasibility and other relevant factors.

This congressionally endorsed approach is consistent with risk management approaches of

other EPA programs intended to broadly protect public health. For example, other EPA programs



use a risk managément range of 10°° to 10 * under their reasonable maximum exposure scenario to
guide their decision-making for carcinogens.

Also, the methods used to generate risk estimates for the residual risk program are
consistent with those of other EPA programs. To address uncertainties, EPA makes scientifically
sound judgments and assumptions about hazard and exposure to generate “reasonably
conservative” risk estimates. By “conservative” we mean that true risks may be higher, but are
likely to be lower. There are parameters that can substantially increase or decrease the estimated
risk; EPA does not use conservative assumptions for all of these. For example, where we lack
adequate information to support a quantitative assessment for a pollutant, we implicitly assume that
the risks from that pollutdnt are zero. The result, in the end, is that our risk estimates are plausible
and do not represent worst case estimates.

This Committee has expressed interest in the findings of an EPA Science Advisory Board
(SAB) panel that recently reviewed a case study illustrating the approach EPA plans to use to
conduct risk assessments for the residual risk program. The SAB subcommittee said that EPA
methodology “is consistent with the methodology described in the Report to Congress,” (which the
Science Advisory Board reviewed and supported in 1998), and that “the assumptions used are
consistent with current methods and practice.” The subcommittee also made valuable substantive
comments and suggestions for improvements, which EPA is incorporating. While the SAB did not
find any “showstoppers” (their word) with the approach used, they did identify several issues that
should be addressed such as a more fully evaluated model to predict exposure to toxics through
multiple media, and improved data collection efforts. The SAB expressed particular concern about
the availability of sufficiently precise scientific information that would support residual risk
analysis. EPA is incorporating the Science Advisory Board’s suggestions into our residual risk
assessments. We are providing the Committee with a copy of our formal response to the SAB. As

8



we stated to the SAB, EPA will obtain peer review on the full case stﬁdy risk assessment when it is
completed.

As mentioned earlier, we are working to improve our data on air toxics (through our
NATA or National Air Toxics Assessment activities) and our risk assessment methods. For
example, we are improving the National Toxics Inventory, which is a repository of source specific
air toxics emissions data from states; working with states and cities to expand monitoring of
ambient air toxics levels (a plan which received a positive review from the SAB); and developing a
new, better, multi-pathway methodology in TRIM (Total Risk Integrated Methodology), which has
received two very favorable reviéws from the SAB. We are also conducting national- and local-
scale air quality, multimedia and exposure modeling to help characterize risks associated With air
toxics exposures. Furthermore, we have been working with our colleagues in the Office of
Research and Development for nearly two years to develop the Agency’s Air Toxics Research
Strategy. This strategy helps us to prioritize our research efforts on health and environmental
effects and exposures to ambient and indoor sources of air toxics. Over time, these activities will
help us set program priorities, provide the public with risk information, and track progress toward
meeting national air toxics program goals.

In light of current uncertainties, some may suggest that EPA wait for more complete
information before attempting to assess and address any risks from air toxics remaining after
MACT. The flaw in this approach is that, in some cases, individuals may continue to be exposed
to unsafe levels of toxics around these facilities while we fail to act based on information that is
available now. For other source categories, available information may reassure concerned citizens
that the facilities near them are well controlled. In the field of environmental protection, as in

much of life, there are few decisions for which we would not like to have more information. The



reality is that to avoid paralysis, we must. make reasoned choices based on the information we
have.

Looking ahead, EPA has no preconceived notions of what residual risk analyses will show.
Our plan is to use the available information to assess residual risks from each source category. We
will use the most up-t;)-date credible and relévant information on chemical hazards. Taking into
account uncertainties and the assumptions in the risk analysis, we will make a reasoned judgment
as to whether the weight of the evidence supports requiring further emissions reductions to protect
public health and the environment. If there is not sufficient evidence of a threat, EPA will not
issue a residual risk standard. If toxic emissions are unsafe based on the framework provided by
Congress, EPA will take protective action.

Mr. Chairman, thank you for the opportunity to testify. I would be pleased to answer any

questions that you may have.
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Residual Risk Subcommittee
U.S. Environmental Protection Agency Science Advisory Board
Before the Senate Committee on Environment and Public Works
October 3, 2000
Mr. Chairman and members of the Committee, my name ié Dr. Philip Hopke. Iam
testifying today as an individual, and I am honored to be here to discuss with you my views of B
the Residual Risk Subcommittee’s (RRS) report on the residual risk methodology as described in
EPA’s Report to Congress (USEPA, 1999), as applied to the secondary lead smelter source
category (USEPA, 2000). I chaired the RRS which is a subcommittee of the U.S. Environmental
Protection Agency’s Science Advisory Board’s (SAB) Executive Committee. SAB is an
independent FACA committee established by Congress. My testimony will reflect the consensus
views of myself and the other members of the RRS, with added input and endorsement of the

report from the SAB's Executive Committee.

On March 1-2, 2000, the Residual Risk Subcommittee conducted a peer review of an
Agency draft case study of the residual risk assessment methodology for the secondary lead
smelter source category (USEPA, 2000). The SAB understands that the Agency plans another
iteration, including additional data collection and analysis before the results are considered for
use in a regulatdry context. The review of the seven-volume set of material focused on eight

specific questions that are addressed in detail in the accompanying SAB report.

In short, the Subcommittee concludes that the Agency developed a useful, self-described
"work-in progress.” The methodology used in this interim work product, as far as it currently
goes, is consistent with the methodology described in the Report to Congress. Further, many of
the assumptions used are consistent with current methods and practice. The case study provides
an example of how the approach presented in the Report might be implemented. However, it
also raises a number of concerns that we have provided in our report on this document
(EPA-SAB-EC-ADV-00-005 “An SAB Advisory on the USEPA's Draft Case Study Analysis of
the Residual Risk of Secondary Lead Smeltérs”). The major concerns will be highlighted here.



Because the Subcommittee has not yet seen a full residual risk analysis and, thus, is
unable to comment on the complete process, a number of important concerns were identified that
should be addressed. Specifically, this interim analysis does not include the following important
elements:

1. an ecosystem risk assessment

2 a health risk assessment that includes population risks

3. a full analysis of uncertainty and variability

4 a computer model for assessing multimedia transport and fate that has been adequately
evaluated

S. a clear description of the process and how the assessments will be linked to the eventual
risk management decisions.

With respect fo the specific approaches taken in the interim analysis, a number of questions are

discussed in detail in the Subcommittee’s report.

Ecosystem Risk Assessment

One of the greatest shortcomings of the case study in its incomplete state is that only the
first stage screening analysis has been done for the ecological risk assessment. Even in this
screening the top carnivore species were not included. This is the group of organisms at greatest
risk from persistent and accumulated toxic chemicals. While the Office of Air Quality Planning
and Standards (OAQPS) acknowledges that a full ecological risk assessment is needed, the
Subcommittee is disappointed at the pace at which the assessment is being developed and
implemented for ecology and natural resources. It would appear that a more concerted and
scientifically complete analysis will be needed in order to meet the mandate of the Clean Air Act

Amendments (CAAA) with respect to ecological risk.

Health Risk Assessment That Includes Population Risks
Regarding the health risk assessment portion of the case study, the Subcommittee finds

that, within the limitations of data and resources, the approaches employed by the Agency were
able to qualitatively identify potentially high human health risk situations. However, the

Subcommittee also concluded that the currently available science presented in the working
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document is insufficient to be comfortable with the quantitative values estimated by the models
currently used. In particular, the analysis calls into question the ability of the model to reliably
quantify the amount of the deposited contaminant transferred in the food chain. In addition, the
current risk assessment will have to be further developed in order to include population risks if it

~ is to meet the needs of the Agency.

Computer Model for Assessing Multimedia Transport and Fate That Has Been Adequately
Evaluated

The case of multimedia computer models is one of the other major areas with which the
Subcommittee has concerns. It seems that the models were applied without due consideration of
the plausibility of the assumptions and the physical meaning of the results. In several cases,
results presented in the draft report were implausible in that the i):edicted concentrations would
have produced immediately observable results on the affected human and ecological
populations. For example, ambient lead concentrations measured because of the National
Ambient Air Quality Standard for Particulate Lead could be used to test the concentrations at site
boundaries of these facilities. Thus, it suggests that overly conservative estimates were likely to
have been used. Such results could be eliminated if an iterative process were used in which
implausible results are flagged so that the Agency can make appropriate revisions in the model
and/or its inputs, and the model run again. A number of plausibility checks were described by
the Subcommittee, and in public comments, that would provide checkpoints in the analysis and,
thereby, indicate the need for alternative assumptions and recalculation. Inclusion of these

checkpoints would be helpful to both the Agency and the reader.

In addition the models being used need to undergo rigorous peer review. In this test case,
a model, IEM-2M, originally used for mercury movement in the environment was modified for
lead. However, this model was never rigorously reviewed even for its utﬂity in the mercury
modeling. The Agency has been developing a new multimedia exposure model, Total Risk
Integrated Methodology (TRIM), that has undergone an initial review by the SAB that was
encouraging. However, it appears now that the completion of this model and its use in risk

assessment has been slowed so that it may not be available in the near term. This delay produces

3



serious doubts in any of the assessments that have to be based on a temporary model that has not

been subjected to careful external scrutiny.

Full Analysis of Uncertainty and Variability

The lack of a more rigorous treatment of uncertainty and variability may lend an aura of
precision to the risk estimétes in the case study that is not warranted and could, thereby, be
misleading for Agency decision makers. In particular, the uncertainty analysis omits some
important aspects of uncertainty and does not clearly distinguish between uncertainty and

variability.

Clear Description of the Process and How the Assessments Will Be Linked to the Eventual

Risk Management Decisions

Moving beyond the strictly technical aspects of the document on which the SAB has been
asked to provide advice, I would like to share with you my comments on what the subcommittee
understood to be the Agency's intention to make decisions based on these results. Specifically,
the Agenby is mandated under Section 112(f) of the Clean Air Act to conduct the residual risk
assessment and to make a decision about whether or not further regulation is necessary in order
to protect public health and the environment. In particular, as stated in the Agency's response to
the previous SAB review of the Report To Congress (SAB-EC-98-013), “the decision made with
the results of the screening analysis is [either] no further action or refine the analysis, while the
decision made with the results of the more refined analysis is [either] no further action or

consider additional emissions control.”

As discussed above, as currently presented, the results of the refined analysis will
provide essentially the same answer as the initial screening analysis; that is, an even more
refined analysis is needed. Therefore, the case study has not achieved its decision objective, and
another level of analysis or iteration is needed. A better-informed decision will be possible if the
results of the case study more fully reflect both the best estimate of the risk combined with an

adequate uncertainty/variability analysis that will more clearly define the range of risks.



An important policy question arises as to how good do sucﬁ residual risk assessments
need to be. The understanding the RRS came to during its discussion is that when the form of
controls specified in Title III was being considered by Congress a decade ago, the expectation
for the level of these residual risk analyses was quite low. The scientific basis of risk assessment
- has grown considerably over the past ten years and thus, the level of expectation from the
scientific community sucﬁ as those who have served on the SAB Subcommittee has risen

considerably. Thus, the Subcommittee has expressed its concerns regarding future assessments.

The present source class, secondary lead smelters, is a relatively data-rich category.
Because of the existence of the lead National Ambient Air Quality Standard (NAAQS) and the
concern for blood lead levels in children, there are more data in the vicinity of these source types
than are likely to be available for other HAPs from other source types. The basic Congressional
approach of imposing controls and assessing residual risk is a sensible response to the problem
of HAPs emissions. However, the number of HAPs and the number of source types, coupled
with the limited data on speciated emissions and quantitative dose-response information, makes

the residual risk task into a substantial one.

At this time, it appears that there have not been sufficient resources provided to EPA to
allow their Office of Air Quality Planning and Standards (OAQPS) to collect and assess all of
the pertinent data from EPA, state/local air quality, and public health agencies that could be
fruitfully brought to bear on this problem. For example, the Subcommittee was told that it had
not been possible to get the lead NAAQS monitoring data from AIRS to provide checks on the

fugitive emissions estimates because of resource limitations.

There are certainly not sufficient resources to permit the testing of specific HAPs for
their toxicity if those dose-response data are not already available. Such testing would be
expensive and may not be the best use of limited resources. In the case of secondary lead
smelters, only seven of the 50 identified HAPs were excluded from the residual risk assessment
due to the lack of dose-response data. This lack of data will likely pose much greater problems

when other source categories are addressed in the future. Such data gaps could lead to the

5



omission of compounds from the assessment, resulting in a subsequent underprediction of the
residual risk. It may be possible to utilize computational chemical methods to provide at least an

estimation of the possible risk. However, that would require some limited additional effort.

Accordingly, I wish to use this opportunity to express the RRS’s concern regarding the
level of analysis that can arid should be done to assess the residual risk as part of the control of
hazardous air pollutant emissions. The RRS believes it is possible to provide more quantitative
and useful human health and ecological risk assessments than is currently envisioned for a
reasonable investment of additional resources for data collection and some additional outside

expertise as appropriate. The resulting assessments will be much more credible.

As we all know well, science alone does not a decision make. Science can inform but
policy decides when making regulatory judgments. I say this, because many non-scientific
considerations are taken into account when making decisions (e.g. legal precedent, policies,
values, economics, technical feasibility, etc.). Each must be considered carefully and applied
wisely if the decisions are to be effective and widely accepted by the public. However, while the
decision inputs based on values, politics and other social considerations are often debatable, we
expect the science to be based on facts determined by measurable, repeatable observations of
nature. More explicit recognition of this problem by members of Congress could help the
Agency carry out its duties more effectively and could help provide the public with a clear

understanding of how Congress interprets National priorities.

I want to express my gratitude to the Members of the Committee for inviting me and
giving me the opporfunity to discuss the SAB Residual Risk review message with you. Ilook

forward to your questions.
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May 19, 2000
EPA-SAB-EC-ADV-00-003

Hongrable Carol M. Browner
Administrator

U.S. Environmental Protection Agency
1200 Pennsylvania Avenue
Washington, DC 20460

RE: Advisory on the USEPA's Draft Case Study Analysis of the Residual
Risk of Secondary Lead Smelters

Dear Ms. Browner:

On March 1-2, 2000, the Science Advisory Board's (SAB's) Residual Risk Subcommittee
of the SAB Executive Committee conducted a peer review of an Agency case study of the
residual risk assessment methodology, described in its Report to Congress (USEPA, 1999), as
applied to the secondary lead smelter source category (USEPA, 2000). The review of the seven-
volume set of material focused on eight specific questions that are addressed in detail in the
accompanying SAB report.

In short, the Subcommittee concludes that the Agency has developed a useful, self-
described "work-in progress”. The methodology used in this interim workproduct, as far as it
currently goes, is consistent with the methodology described in the Report to Congress. Further,
the assumptions used are consistent with current methods and practice. The case study provides
a valuable example of how the approach presented in the Report is going to be implemented.

However, because the Subcommittee has not yet seen a full residual risk analysis and,
thus, is unable to comment on the complete process, a number of important concerns were
identified that should be addressed. Specifically, this interim analysis does not include the
following important elements: an ecosystem risk assessment; a health risk assessment that
includes population risks; a full analysis of uncertainty and variability; a computer model for
assessing multimedia transport and fate that has been adequately evaluated; nor a clear
description of the process and how the assessments link to the eventual risk management
decisions. The attached consensus report contains a discussion of a number of additional issues
related to the specific approaches taken in the interim analysis.

Looking to the future and the 173 other source categories to be addressed in the residual
risk program, the Subcommittee is concerned about the data gaps that are likely to be even more
of a problem than they are in the case of secondary lead smelters. Both the Agency and the
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Congress need to recognize this problem in order to ensure that there is an adequate data base to
support the residual risk analysis program.

During the review by the Executive Committee, a number of important concerns were
raised that will be the subject of a subsequent SAB Commentary. In addition, the Health and
Environmental Effects Subcommittee (HEES) of the SAB's Council on Clean Air Act
Compliance Analysis (COUNCIL) and the Agency will host a June, 2000 workshop on dealing
with hazardous air pollutants (HAPs). The workshop and its outcomes could prove useful
insights that are applicable to the implementing of the Residual Risk Program.

We appreciate the opportunity to provide advice on this effort. The Agency staff was
open, collegial, cognizant of shortcomings in the document, and accepting of the Subcommittee's
suggestions. Given the incomplete state of the document at this time and the precedent-sei i
nature of this -- the first of 174 -- residual risk analyses, we conclude that a peer review of ¢«
final Agency Report on secondary lead smelters is in order. We look forward to your response.

X Sincerely,
Dr. Morton Lippmdn, Interim Chair Dr. Philip Hopke, Chair
Science Advisory Board Residual Risk Subcommittee
Science Advisory Board



NOTICE

This report has been written as part of the activities of the Science Advisory Board, a
public advisory group providing extramural scientific information and advice to the Administrator
and other officials of the US Environmental Protection Agency. The Board is structured to
provide balanced, expert assessment of scientific matters related to problems facing the Agency.
This report has not been reviewed for approval by the Agency and, hence, the contents of this
report do not necessarily represent the views and policies of the US Environmental Protection
Agency, nor of other agencies in the Executive Branch of the Federal government, nor does
mention of trade names or commercial products constitute a recommendation for use.

Distribution and Availability: This Science Advisory Board report is provided to the USEPA
Administrator, senior Agency management, appropriate program staff, interested members ¢ the
public, and is posed on the SAB website (www.epa.gov/sab). Information on its availability is
also provided in the SAB's monthly newsletter (Happenings at the Science Advisory Board).
Additional copies and further information are available from the SAB Staff.
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1. EXECUTIVE SUMMARY

On March 1-2, 2000, the Science Advisory Board's (SAB's) Residual Risk Subcommittee
of the SAB Executive Committee conducted a peer review of an Agency draft case study of the
residual risk assessment methodology, as described in its Report to Congress (USEPA, 1999), as
applied to the secondary lead smelter source category (USEPA, 2000). The SAB understands that
the Agency plans another iteration, including additional data collection and analysis before the
results are considered for use in a regulatory contexts. The review of the seven-volume set of
material focused on eight specific questions that are addressed in detail in the accompanying SAB
report.

In short, the Subcommittee concludes that the Agency has developed a useful, self-
described "work-in progress”. The methodology used in this interim workproduct, as far as n
currently goes, is consistent with the methodology described in the Report to Congress. Further,
the assumptions used are consistent with current methods and practice. The case study provides a
valuable example of how the approach presented in the Report is going to be implemented.

However, because the Subcommittee has not yet seen a full residual risk analysis and, thus,
is unable to comment on the complete process, a number of important concerns were identified
that should be addressed. Specifically, this interim analysis does not include the following
important elements: an ecosystem risk assessment; a health risk assessment that includes
population risks; a full analysis of uncertainty and variability; a computer model for assessing
multimedia transport and fate that has been adequately evaluated; nor a clear description of the
process and how the assessments link to the eventual risk management decisions. With respect to
the specific approaches taken in the interim analysis, a number of questions are discussed in detail
in the attached consensus report.

One of the greatest shortcomings of the case study in its incomplete state is that only the
first stage screening analysis has been done for the ecological risk assessment. While the Office of
Air Quality Planning and Standards (OAQPS) recognizes that a full risk assessment is needed, the
Subcommittee is disappointed at the pace at which the assessment is being developed and
implemented for ecology and natural resources. It would appear that a more concerted and
scientifically sound analysis is needed in order to meet the mandate of the Clean Air Act
Amendments (CAAA).

Regarding the health risk assessment portion of the case study, the Subcommittee finds
that, within the limitations of data and resources, the approaches employed by the Agency were
able to qualitatively identify potentially high human health risk situations. However, the
Subcommittee also concluded that the currently available science is insufficient to be comfotable
with the quantitative values estimated by these models. In particular, the analysis calls inte
question the ability of the model to reliably quantify the amount of the deposited contanniaii chat
is transferred to the food chain. In addition, the current risk assessment will have to be fuii:er

developed in order to include population risks if it is to meet the needs of the Agency.



The lack of a more rigorous treatment of uncertainty and variability may lend an aura of
precision to the risk estimates in the case study that may not be warranted and could, thereby, be
. misleading for Agency decision makers. In particular, the uncertainty analysis does not consider
the propagation of uncertainties of the model parameters throughout the analysis.

In the case of multimedia computer models, the Subcommittee is concerned about the
extent to which such models were applied without due consideration of the plausibility of the
assumptions and the physical meaning of the results. There should be an iterative process in
which implausible results flag problem areas, so that the Agency can make appropriate revisions in
the model and/or its inputs, and the model run again. A number of plausibility checks were
described by the Subcommittee and in public comments that would provide checkpoints in the
analysis and, thereby, indicate the need for alternative assumptions and recalculation. Inclusion of
these checkpoints would be helpful to both the Agency and the reader.

Finally, an overarching comment is that the case study should provide more details of what
was done, how it was accomplished, and how the results link to the eventual risk management
decisions. It is critical that the process be described as clearly as possible, especially articulating
why particular choices were made at various decision points in the risk analysis. The current
document is lacking in this regard.

Moving beyond the strictly technical aspects of the document on which the SAB has been
asked to provide advice, the Subcommittee would like to comment on what it understands is the
Agency's intention to make decisions based on these results. Specifically, the Agency is mandated
under Section 112(f) of the Clean Air Act to conduct the residual risk assessment and to make a
decision about whether or not further regulation is necessary in order to protect public health and
the environment. In particular, as stated in the Agency's response to the previous SAB review of
the Report To Congress (SAB-EC-98-013), “the decision made with the results of the screening
analysis is [either] no further action or refine the analysis, while the decision made with the results
of the more refined analysis is [either] no further action or consider additional emissions control.”
As discussed above, the Subcommittee concludes that, as the currently presented, the results of the
refined analysis provide the same answer as the initial screening analysis; that is, they will not
suffice as a basis for risk-based rulemaking, and, therefore, an even more refined analysis is
needed. Therefore, the case study, at this stage, has not achieved its decision objective, and
another level of analysis or iteration is needed. A better-informed decision will be possible if the
results of the case study more fully reflect the inability to define the risks more precisely.

Outside the bounds of this particular analysis, the Subcommittee expressed two broader
concerns regarding future assessments. First, the present source category, secondary lead smelters,
is relatively data-rich. Because of the existence of the lead National Ambient Air Quality Standard
(NAAQS) and the concern for blood lead levels in children, there are more data in the vicinity of
facilities of this source category than are likely to be available for other HAPs from other types of
sources. For many or most other source categories, the number of HAPs and the number of source
types, coupled with the limited data on emissions and quantitative information on health and
ecological effects, makes the residual risk task substantial.



Second, while the basic Congressional approach of imposing controls and assessing
residual risk of remaining HAPs emissions makes sense, in concept, it appears that there have not
been sufficient resources provided to collect and assess all of the pertinent data from state/local air
quality and public health agencies that could be fruitfully brought to bear on this problem. There
are certainly not sufficient resources to permit the testing of specific HAPs for their toxicity if
those dose-response data are not already available. In the case of secondary lead smelters, only
seven of the 50 identified HAPs were excluded from the residual risk assessment due to the lack of
dose-response data. However, lack of data will likely pose much greater problems when other
source categories are addressed in the future. Such data gaps could lead to the omission of
compounds from the assessment, resulting in a subsequent underestimation of the residual risk.
Appropriate recognition of this problem is needed by both Congress and the Agency in order to
develop an adequate data base to support the residual risk analysis program.
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Honorable Carol M. Browner
Administrator

U.S. Environmental Protection Agency
1200 Pennsylvania Avenue, NW
Washington, DC 20460

Subject: Executive Committee Commentary on Residual Risk Program
Dear Ms. Browner:

The Executive Committee (EC) of the Science Advisory Board (SAB) is writing to alert
you to potentially significant issues arising from with the Agency's efforts to implement the
residual risk requirements of the Clean Air Act Amendments of 1990.

In 1998, the SAB sent you a report (EPA-SAB-EC-98-013) on its review the Agency's
Report to Congress on the methodology to be used in assessing the residual risks associated with
the post-Maximum Achievable Control Technology (MACT) emissions of hazardous air
pollutants (HAPs) from 174 source categories across the country. The Board endorsed the
Agency's plan but identified the need to see the methodology applied to a specific case in order
to determine whether the methodology was viable in practice, as well as in principle.

This spring, the SAB reviewed an Agency interim workproduct that indicates how the
Office of Air and Radiation (OAR) plans to implement this methodology in practice. The results
of that review were sent to you in May in the "Advisory on the USEPA's Draft Case Study of the
Residual Risks of Secondary Lead Smelters” (EPA-SAB-EC-ADV-00-005). In short, the Board
found that the Agency has made a good faith start in using the methodology to assess the
residual risks from this source category but went on to cite significant scientific problems that
raise serious concerns about the potential for the Residual Risk Program, as currently conceived,
to successfully achieve its goals. In particular, we understand that secondary lead smelters were
selected as the first HAPs source category for the residual risk exercise, in part, because it
contains a limited number (24) of facilities, and because it has a large monitoring data base,
compared to most of the other 173 source categories. In light of the relatively favorable
knowledge base for this case study and the quite limited success that it has achieved to date, the
SAB believes that the large number of data-poor categories will prove to be even more
intractable to this type of analysis than the secondary lead smelter category has been shown to be
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to date. In summary, it is not clear that scientific analysis will be able to generate the type of
information envisioned in the CAAA. While decisions can be made in the absence of such
scientific information, they will not be sufficiently precise for the intended purpose.

While our concerns may turn out to be ill-founded, we recommend that the Agency and
Congress seriously re-consider the current Clean Air Act Amendments mandates and their
- implementation strategy that depends on scientific analyses that will be resource-demanding, at a
minimum, and, quite possibly, impossible to carry out in a credible manner.

In summary, while we certainly endorse the concept of science-based decision making at
the Agency, we also recognize that no one is well served by asking science to take on an
impossible task.

We would look forward to meeting with Agency leaders and Congressional personnel to .
discuss these concerns and what might be done about them.

Sincerely,

Wit

Dr. Morton Lippm nferim Chair
Science Advisory Board
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NOTICE

This report has been written as part of the activities of the Science Advisory Board, a
public advisory group providing extramural scientific information and advice to the
Administrator and other officials of the Environmental Protection Agency. The Board is
~ structured to provide balanced, expert assessment of scientific matters related to problems facing
the Agency. This report has not been reviewed for approval by the Agency and, hence, the
contents of this report do not necessarily represent the views and policies of the Environmental
Protection Agency, nor of other agencies in the Executive Branch of the Federal government, nor
does mention of trade names or commercial products constitute a recommendation for use.

Distribution and Availability: This Science Advisory Board report is provided to the EPA
Administrator, senior Agency management, appropriate program staff, interested members of the
public, and is posted on the SAB website (www.epa.gov/sab). Information on its availability is
also provided in the SAB’s monthly newsletter (Happenings at the Science Advisory Board).
Additional copies and further information are available from the SAB Staff.
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Thank you, Mr. Chairman, for providing me the opportunity today to submit comments on
the U.S. Environmental Protection Agency’s residual risk program.

My name is Felice Stadler, and I coordinate the National Wildlife Federation’s national
Clean the Rain Campaign. The campaign seeks to raise public awareness about how toxic air
pollution contaminates our lakes and streams and advocate for national and local policies to
phase out the emissions of mercury and other persistent bioaccumulative toxics. Inmy testimony
this morning I will explain why emissions of toxic air pollutants must be reduced by residual risk
standards. While we recognize that EPA needs to refine its methodology for performing residual
" risk assessments, we firmly believe that the program must be preserved and adequate resources
be provided to allow the agency to do the critical assessments needed to protect humans and
wildlife from actual harm.

This is a timely subject. As you know, mercury is a highly potent neurotoxin. Just two
weeks ago, the National Wildlife Federation released a report showing that mercury levels in
New England’s rain are up to four times as high as EPA’s standard for aquatic life in surface
waters. One year ago, the National Wildlife Federation released a similar report showing even
higher mercury concentrations in rain falling on Great Lakes states. When mercury-laden rain
falls into lakes, it contaminates the water, the fish and other aquatic life living in the water, and
the people and wildlife who eat the fish. This example illustrates the importance of reducing the
emissions of toxic air pollutants that are daily contaminating our rain, our lakes, our fish and our
children.

As you are aware, Congress amended the Clean Air Act in 1990 to establish a more effective
program to reduce toxic air pollution. Congress required major sources that emit any of 188
listed toxic air pollutants to meet performance standards based on the best industry practices to
minimize toxic releases. ‘

Over the past decade, we have witnessed a significant reduction in toxic air pollution emitted
by large and small industry throughout the United States. Over 20 technology-based rules have
been finalized, affecting over 48 categories of major industrial sources. Each year these rules
will remove approximately one million tons of'over 100 different air toxics—almost 10 times
greater than the reductions achieved between 1970-1990. (U.S. EPA, 1998, Taking Toxics out of
the Air: Progress in Setting Maximum Achievable Control Technology Standards Under the
Clean Air Act, EPA/451/K-98-001)

Have those reductions solved the air toxics problem in communities and ecosystems
throughout the U.S.? Certainly not. People and wildlife continue to be exposed to toxic air
pollution which harms their well-being.

I have already alluded to the contamination of our waters by mercury. Mercury emitted into
the air is the leading cause of mercury pollution in the Nation’s lakes and streams. The National
Academy of Sciences recently reported that over 60,000 children a year may be adversely
affected by exposure to mercury in the womb. Forty one states and territories have issued formal
advisories warning people to restrict or avoid eating the fish they catch because of mercury



contamination. Scientists have documented harmful changes in reproductive patterns in loons
exposed to mercury. )

Dioxin is another persistent bioaccumulative toxic air pollutant. It is the most potent
~ carcinogen and reproductive toxin EPA has ever evaluated. Dioxin levels measured in food are
above those that scientists believe are harmful to people and wildlife.

Clearly, only part of the problem has been addressed, and it is vitally important that EPA
move to the next phase of its national air toxics strategy, the residual risk program. If EPA is
prevented from implementing the risk-based element of its air toxics strategy, significant air
toxics problems will remain. There are three main reasons to move forward with the residual

risk program.

First, without a residual risk program, EPA will not be able to address the harm from the
most toxic air pollutants, those that, like mercury and dioxins, persist and bioaccumulate in the
environment. This special class of pollutants is harmful at extremely low levels, and uniquely
harmful to people and wildlife because they become increasingly toxic as they move up the food
chain. For example, mercury is one million times more toxic in fish than in surrounding water,
so when we eat fish we are consuming concentrated mercury. Those most vulnerable to the
effects of these toxic compounds include unborn children, women, low-income communities, and
communities of color. EPA is not required to address the full extent of the harm posed by these
most toxic compounds through technology standards. Therefore, the residual risk program is
critical to ensure these unique risks are appropriately addressed.

Second, EPA’s technology standards do not take into account the cumulative risk that occurs
when industrial sources are concentrated in an area. There are hundreds of communities
throughout the country that face a disproportionate risk from exposure to toxic air pollution
because of heavy concentrations of industrial sources. In Memphis, Tennessee, you can see
sources of toxic air pollution in every direction—a petroleum fueling station, a six-lane highway,
arefinery, a lead smelter, and a factory. Less than a block away from these sources, there is low-
income housing and a playground. Unfortunately, this picture is not unique. Risk-based
programs enable EPA to evaluate these real life scenarios that are all too common for countless
citizens.

Third, Congress and EPA never intended the technology-based program to address entirely
all toxic emissions from all listed sources. Technology-based standards provide the best industry
can offer at the time they are imposed, but this does not necessarily translate into being the most
stringent or comprehensive approach. In fact, when EPA issued the proposed Portland cement
kiln rule two years ago, EPA announced it would evaluate the need to make the standard more
stringent to address mercury emissions as part of the residual risk phase.

It is EPA’s tentative conclusion, however, that concerns as to health risks from mercury
emissions from these sources may be appropriately addressed pursuant to the timetable
set out in the Act, namely through the residual risk determination process set out in
section 112(f) of the Act. 63 Fed. Reg. 14202



The residual risk program allows the agency to revisit a regulatory decision once more
information has been collected and the effect of the initial rule has been evaluated. Without the
residual risk program, this category of sources, and others like it, would likely never be
adequately regulated under the Clean Air Act.

In conclusion, I want to raise the issue of uncertainties relating to the residual risk program.
Every risk assessment must contend with uncertainties—who is exposed, how much they are
exposed to, the health effects of pollutants. Requiring every uncertainty to be addressed before
taking action would effectively mean no action will be taken. EPA is refining its tools to carry
out the residual risk program, and should be given the opportunity to go forward and implement
the program. But policy paralysis will be the result if EPA is required to address every
uncertainty before acting; our children will be the most directly affected by delay.

Finally, I would like to close with two recommendations to improve how we regulate sources
of air toxics. First, the risks to people and wildlife from the most toxic pollutants — those like
mercury and dioxins that bioaccumulate and persist — are well established: any release of these
pollutants causes harm. For that reason, in international agreements the U.S. has committed to
“virtual elimination” of these pollutants. To properly address the unique risks posed by these
pollutants, EPA need not engage in complicated risk analysis; instead, it simply needs to set a
schedule for phasing out the emissions of these chemicals from all sources, and then apply
progressively lower emissions standards to meet that goal.

Second, rather than merely relying on pollution controls to solve the nation’s air toxics
problem, we urge Congress and the agency to look at solutions that encompass pollution
prevention. This applies to both the technology-based program and the residual risk program.
EPA has the tendency to assume that all pollution is unavoidable and that bolting on technology
will solve the problem. Instead, it is time for EPA to begin to assess what pollution could be
avoided altogether and develop policies that reflect a commitment to more sustainable and less
toxic solutions.

I thank the committee for inviting me to testify and welcome the opportunity to answer any
questions.



