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44 The uncertainty surrounding reference
concentrations (RfCs) varies substantially among
HAPs, depending on the strength of the supporting
data. As a result, RfCs vary in their level of
protectiveness, with RfCs supported by strong
toxicological data tending to be less protective. We
recognize this important limitation to the use of
RfCs, and may use more advanced dose-response
models for specific HAPs where they can be
applied.

45 Risk-based concentrations for cancer are
ambient concentrations associated with specific
levels of cancer risk, assuming 70 years of
continuous exposure. RBCs for non-cancer effects
are ambient concentrations that pose no appreciable
risk to humans, assuming continuous exposure. The
use of RBCs does not imply a judgement that the
concentrations are either acceptable or
unacceptable, only that they have been derived in
the same way for all HAPs.

46 Peer-reviewed examples of this approach
include the EPA/OPPT Risk-Screening
Environmental Indicators, the EPA/OSW Waste
Prioritization Management Tool, and the EPA/
OAQPS ranking analysis for urban HAPs. See the
public docket for a detailed list of risk assessment
references.

47 Peer-reviewed examples of the use of this
approach include the concentration-toxicity screen
used by EPA’s Superfund program to select
contaminants and exposures for detailed risk
assessment, and EPA’s Cumulative Exposure
Project, which compared modeled ambient air
concentration estimates with RBCs (termed Ahealth
benchmarks’’ by the authors) for 148 HAPs
nationwide. See the public docket for a detailed list
of risk assessment references.

For this reason, we’ve developed our
non-cancer dose-response assessment
methods to address several additional
sources of complexity beyond those
found in cancer assessments. First,
organisms possess varying abilities to
eliminate, detoxify, and sequester many
toxic substances, and to repair some
amount of damage that those toxic
substances may cause to tissues and
organs. For this reason, most chemicals
don’t cause observable adverse non-
cancer health effects until some
threshold dose has been exceeded.
Second, the appearance of a toxic
response when the threshold dose is
exceeded is seldom proportional to
dose. The shape of ‘‘dose-response
curves’’ (for example, a graph of the
number of individuals affected at
varying dose levels) varies substantially
among chemicals, so there is no single
model that can be applied to all non-
carcinogens. Third, available
information for most HAPs comes from
animal studies, and significant
uncertainty is associated with
extrapolating these results to humans to
support predictions of human dose-
response curves.

For these reasons, non-cancer dose-
response assessments for inhalation are
usually expressed in terms of a
‘‘reference concentration,’’ defined as an
estimate (with uncertainty spanning
perhaps an order of magnitude) of a
continuous inhalation exposure to the
human population (including sensitive
subgroups) that is likely to be without
an appreciable risk of deleterious non-
cancer effects during a lifetime. We
intend to use reference concentrations
as the dose-response component for
estimating reductions in non-cancer risk
achieved by this Strategy.44

3. Assessing Exposures and
Characterizing Risks

In general, the choice of appropriate
risk characterization approaches will be
influenced by both the availability of
data to support exposure assessment,
and the level of detail and resolution
needed to support the purpose of the
assessment. Possible approaches span a
wide range, from simple weighting
adjustments of emissions data or
ambient concentrations, to detailed
multipathway risk assessments. We’ve
identified four basic approaches that we

plan to use for various assessments to
evaluate the progress of the Strategy in
reducing estimated risk. Each of these
approaches uses the same dose-response
information described above, but relies
on different types of data to represent
exposures. The four basic approaches
we intend to use are: (1) Emissions or
ambient concentration weighting;(2)
comparisons between ambient
concentrations and risk-based
concentrations (RBCs) 45; (3)
comparisons between estimated
exposures and RBCs, that may yield
quantitative estimates of risk; and (4)
quantitative estimates of carcinogenic
risk for individuals and populations.

Approaches (1) and (2) are considered
hazard-based approaches, in that they
lack the dispersion and/or human
exposure modeling steps of an exposure
assessment and therefore cannot
provide quantitative estimates of risk.
However, they can provide valuable
information, subject to substantial
uncertainty, that may be useful in
evaluating progress toward risk
reduction goals. In contrast, approaches
(3) and (4) are considered risk-based
approaches, in that they do incorporate
exposure assessments and thereby can
provide quantitative risk estimates.

(1) Weighted emissions or ambient
concentrations. Weighting of emissions
or ambient concentrations is the least
resource-intensive approach of the four
in terms of data needs and
computational requirements.46 This
hazard-based approach combines HAP
emissions or monitored HAP
concentrations (acting as surrogates for
exposure) with weighting factors
(developed from unit risks and reference
concentrations) that account for
differences in relative toxicity among
HAPs. Other weighting factors could
also potentially be developed to account
for differences in dispersion
characteristics or variations in
population density or behavior.

The toxicity adjustment is intended to
account for differences in toxic potency
among substances, placing all emissions
data on the same scale of hazard

potential. For example, acrylamide is
approximately 160 times more potent a
carcinogen than benzene, such that
weighting by toxicity would consider
one ton of acrylamide emissions
equivalent to 160 tons of benzene. In a
cumulative analysis, emissions or
concentrations of each HAP would be
weighted by its relative toxicity to allow
for direct comparison and aggregation
across HAPs (with carcinogenic and
non-carcinogenic estimates aggregated
separately). This type of analysis
permits comparisons of relative hazard
between pollutants with large mass
emissions and low toxicity (for example,
many non-chlorinated volatile
compounds) against pollutants with
small mass emissions but high toxicity
(for example, dioxin).

As discussed above, the weighted
emissions-or concentration-based
approach lacks the last two steps of an
exposure assessment, and therefore
doesn’t provide a quantitative estimate
of risk. Also, because of the absence of
these important exposure assessment
steps, it isn’t possible to say how closely
changes in weighted emissions or
concentrations will be related to
changes in health risk. Nevertheless,
emissions and ambient concentrations
clearly have a strong influence over
exposure and risk, and we anticipate
that the toxicity-weighting approach
will provide useful information to
estimate progress where appropriate
data for more refined assessment
approaches aren’t available.

(2) Ratios of ambient concentrations
to RBCs. A second type of hazard-based
approach is the comparison of ambient
HAP concentrations with RBCs.47

Ambient concentrations may be
measured (as discussed in section V.A.)
or modeled (section V.C.). Appropriate
modeling approaches for estimating
ambient concentrations at different
spatial scales using emissions data
include national-scale and urban-to
neighborhood-scale air quality models,
as well as multi-media models for
urban-to neighborhood-scale analyses.

The RBCs used for comparison are
derived from unit risks or reference
concentrations. Specifically, cancer
RBCs can be defined in terms of a fixed
risk level (for example, HAP
concentrations conservatively estimated
to result in a one-in-ten-thousand or a
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48 Peer-reviewed analyses of this type of analysis
include many single-substance risk assessments.
Several examples concern the fuel additives
methylcyclopentadienyl manganese tricarbonyl
(MMT) and methyl tertiary butyl ether (MTBE). See
the public docket for a detailed list of risk
assessment references.

49 Examples of such multi-chemical,
multipathway risk assessments include many
performed by EPA’s Superfund program under the
Risk Assessment Guidelines for Superfund. See the
public docket for a detailed list of risk assessment
references.

one-in-one-million upper-bound risk of
contracting cancer from a lifetime
exposure at the RBC). Non-cancer RBCs
can be defined in terms of estimates of
continuous exposure levels at which
even sensitive subgroups are likely to be
without any appreciable risk of adverse
effects during a lifetime.

Because it is more complex than
emissions-weighting, this type of
analysis brings two significant
advantages. First, it supports a more
complete treatment of ambient HAP
concentrations that are already below
non-cancer RBCs, for which further
reductions may not carry significant
health benefits. Second, the use of
dispersion models to predict ambient
concentrations can potentially account
for variations in factors such as location
of exposed populations relative to
sources of HAPs, differences in
meteorological conditions, and
differences in fate and transport
characteristics among HAPs.

Nevertheless, this approach still lacks
the third, human behavior-related, step
in an exposure assessment. Therefore, it
doesn’t provide a quantitative estimate
of risk, and its use in estimating
progress is subject to greater uncertainty
than approaches (3) and (4), below.
Changes in health risk may not precisely
track changes in concentration/RBC
ratios. However, because ambient
concentrations are important
determiners of exposure and risk, we
anticipate that the concentration/RBC
approach will provide useful
information to estimate progress where
exposure assessment is not possible.

(3) Ratios of exposures to RBCs. A
third type of approach begins with
measured or modeled ambient HAP
concentrations, and adds further
refinement by overlaying estimates or
measurements of population exposures.
Thus, this risk-based approach is
qualitatively different from the first two
hazard-based approaches because it
incorporates all three steps of an
exposure assessment.

While human exposures are directly
affected by ambient concentrations,
they’re also influenced by behavioral
factors such as time spent outdoors,
periodic movements (such as
commuting) within an urban area, and
activity levels. Exposures may be
estimated with exposure models, as
discussed in section V.C., that simulate
the behavioral factors that determine
exposure. Human exposure may also be
directly measured by personal
monitoring, in which subjects wear
small air samplers and record their daily
activities.

These estimated or measured
exposures are then compared to RBCs 48

(as described above for approach (2)).
Analogous to the comparisons in
approach (2), hazard potential would
typically be presented in terms of ratios
of the exposure concentrations divided
by RBCs. The additional complexity of
estimating exposure provides three
significant advantages over considering
ambient concentrations alone. First, it
provides a more realistic comparison
with RBCs, which are based on unit
risks and reference concentrations
usually derived from doses actually
received by test organisms. Second,
exposure estimates can take into
account behavioral differences between
populations in different cities, or
between different demographic groups.
Third, exposure estimates support
combining effects of multiple HAPs,
considering non-additivity and
similarities or differences in toxic
mechanisms. Comparison of exposures
with reference concentrations for non-
cancer effects (acting as RBCs) is
currently the most advanced approach
available for assessing non-carcinogenic
HAPs, although this may change in the
future for some substances.

(4) Risk estimation. A fourth type of
approach that can be used to estimate
cancer incidence is comprehensive risk
estimation, focusing on the most
exposed individual or on entire
populations or subgroups.49 We’ll
derive risk estimates by combining
exposure estimates with dose-response
assessment results in terms of unit
cancer risk estimates. Risk estimates
will also consider non-standard dose-
response models and complex
interactions among different HAPs, if
information is available. Such risk
estimates represent the most refined
analysis of the four approaches
considered. Comprehensive assessments
may contain modeling to account for
environmental fate and transport of
released pollutants, estimation of
exposures to different subpopulations,
detailed dose-response assessments for
each HAP, and information on complex,
non-additive interactions among HAPs.
Results are expressed in terms of
probabilities of developing cancer

during a lifetime. Cancer risks are
usually aggregated across HAPs by
addition, but non-additive interactions
are included if data permit.

In its most complete form, risk
estimation produces results in
probabilistic form (that is, with
calculations considering a range of
cancer risks and the likelihood of each),
expressed in terms of a frequency
distribution rather than as a single
deterministic estimate. Of currently
available approaches, risk estimation,
presented probabilistically, provides the
most complete, best-supported, and
most accurate presentation of both risk
and the variability and uncertainty
surrounding it. However, this risk-based
approach is much more resource- and
calculation-intensive than are simpler
approaches.

4. Summary

We anticipate tracking progress in
reducing estimated cumulative risks
from air toxics in urban areas by relying
on estimates of health risk rather than
by directly observing reductions in
adverse health impacts in human
populations. We consider these health
risk estimates to be reasonable and
appropriate indicators of progress
toward meeting the goals of the Strategy.
Their use is made necessary by the long
latency period for cancer, the high
background rate of human cancer from
all sources, and complexities involved
in attributing various non-cancer health
effects to specific environmental causes.
Our assessments will use a variety of
approaches, including some that do not
include all exposure assessment steps.
In some cases the information may be
too uncertain to support conclusions.
We intend to evaluate these approaches
against each other, in terms of their
ability to estimate risk and their
resource and data requirements, when
supporting data become available in
early 2000. These results will assist us
in determining the scope, refinement,
and precision of future assessments
developed to reflect different purposes
under the Strategy.

C. What Is Our Overall Risk Assessment
Approach for the Strategy?

In section I, we discussed the key role
that assessing air quality, exposure, and
estimated risks will play in assessing
progress toward meeting the goals of
this Strategy. In addition, these
assessment activities will, over time,
also serve the following broader
purposes:

• Improve the definition of the goal
for ‘‘substantial’’ reduction in non-
cancer risk.
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50 We note here, as discussed in sections I.B. and
II.A., that as part of the Agency’s Cumulative
Exposure Project, the ASPEN model to estimate
HAP ambient concentrations nationwide was
developed and tested using a 1990 emissions
inventory that was based on the limited HAP
information available in the mid-1990s prior to the
substantial improvements that are now reflected in
the baseline NTI. While that first national-scale
modeling exercise provided screening-level
information that we’ve used in conjunction with
other information in selecting the urban HAP list,
we believe that the uncertainties in the CEP’s 1990
emission inventory are too large to support a
meaningful comparison with modeled
concentrations for future years that will result from
the application of the ASPEN model using updated
emissions inventories. These updated inventories,
starting with the 1996 NTI, are specifically designed
to include sufficient source-specific information to
support air quality modeling.

• Support development of Federal
area (as described earlier) and mobile
(as appropriate under section 202(l))
source standards.

• Support decisions on how to
conduct future risk assessments.

• Evaluate the effectiveness of each of
the four approaches to characterizing
risk reductions, described above.

• Provide guidance for State, local
and Tribal agency efforts in conducting
local assessments and developing risk
reduction programs at the state and
local levels.

Our assessment approach will be
basically iterative in nature, so as to take
advantage of emerging science, new
data, and improved tools that become
available at the time future assessments
are performed. Consistent with this
approach, beginning in early 2000, we’ll
conduct an initial set of assessments
that will be based on final, updated
emissions data, as discussed in section
IV.D. Subsequent assessments will
reflect the best available data, methods,
and tools available at the time the
assessments are performed.

Our national database of air toxics
emissions from major, area, and mobile
sources (including diesel exhaust), the
NTI, will be a fundamental component
of our risk assessments. We are now
completing a baseline NTI representing
the 1990–1993 period, and obtaining
State review of a draft 1996 NTI suitable
for use as input data for dispersion and
exposure models (scheduled for
completion in the fall of 1999). We plan
to update the NTI every three years, and
to conduct subsequent risk assessments
to coincide with these revisions.
Monitored air toxics concentrations will
also be an important component of our
assessment activities, in part to help us
evaluate and refine our air quality
models. We are now working with the
States to design and implement a
national air toxics monitoring network
that will provide important information
for future assessment activities. Our
plans for the ambient monitoring
network are described in more detail in
section V.A.

1. How We Will Design Our
Assessments

We’ll tailor each assessment to the
purpose(s) it is to serve (e.g., measuring
progress against the 75-percent
estimated cancer incidence reduction
goal). Accordingly, assessments will
vary in scope, level of refinement, and,
thus, data and resource requirements.
The scope of each assessment will
generally be defined by the following
characteristics:

• The number of HAPs to be
evaluated (all 188 or some subset);

• Types of source included (area,
major, mobile);

• Spatial resolution (for example,
aggregation of results on the national,
state, urban, or neighborhood scale); and

• Pathways/media to be evaluated
(inhalation/air only or multipathway/
multimedia).

Further, for each assessment, we need
to specify an appropriate approach to
use in estimating progress toward our
risk reduction goals, since, as discussed
above, it will not be possible to directly
measure reduction in cancer incidence
or non-cancer risks attributable to
hazardous air pollutant emissions.
Alternative approaches, discussed in
section IV.B., range from rough
approximations to more precise risk
estimates, with data and resource
requirements increasing for more
precise assessments that require greater
refinement.

2. How Our Assessments Will Address
Disproportionate Risks

Disparities in risks from air toxics in
the urban environment may exist
between different cities, between
neighborhoods or demographic groups
within a city, or within a similarly-
exposed population that includes
sensitive groups. In our assessments, we
intend to pay particular attention to
areas, populations, and sensitive groups
with substantially higher-than-average
risks.

While differences in risk between
different urban areas may be discernible
from national screening-level modeling,
more refined modeling will generally be
needed to evaluate localized disparities
within any one urban area. This is
because highly localized disparities may
be obscured by the simplifying
assumptions that are necessarily
inherent in national screening-level
assessments. For this reason, the ability
of EPA or State and local authorities to
assess localized risk disparities will
depend on the availability of detailed
data on emissions and population
distribution, local-scale models, and
sufficient resources.

D. How Will We Design Future
Assessments?

We’ll conduct a series of assessments
starting in early 2000 and periodically
thereafter at appropriate times during
the implementation of the Strategy. The
assessments will include both national-
scale and urban-scale analyses. All
assessments will incorporate the most
current data, information, and
assessment tools available at the time
they are performed. As the Strategy
progresses, we may eventually use risk
assessment tools that are now only in

early development, or perhaps have not
yet been envisioned. For this reason, we
can’t describe in detail assessments that
will be conducted several years from
now.

1. Initial Assessments—National
We’ll conduct an initial national

assessment in early 2000. This
assessment will define an appropriate
hazard-or risk-based approach
consistent with the limited available
information on HAP emissions and
ambient concentrations. The principal
limitation of the baseline emissions
information is that, although the
baseline NTI will be a comprehensive
county-level inventory, it will lack the
source-specific information necessary to
support air quality modeling.50 Thus,
any assessment of progress relative to
the base year will be limited to using
either a weighted emissions or a
weighted ambient concentration
analysis, since the other approaches
include an air quality modeling step.
Future assessments, however, will not
be limited in this way because emission
inventory data, beginning in 1996, will
include information needed for
modeling.

The initial assessment will serve
several purposes. First, we’ll develop an
estimate of progress that has already
been made toward the goals of the Air
Toxics Program and the Strategy.
Consistent with section 112(k) of the
Act as amended in 1990, which focuses
on reductions ‘‘below those currently
experienced,’’ we’ve established 1990 as
the base year for assessing progress. To
estimate progress since the base year,
we’ll compare the base year emissions
inventory to the inventory for 1996, due
to be completed in fall of 1999, using a
weighted emissions analysis. This
assessment will be limited to the
weighted-emissions approach because
the base year inventory (although a
comprehensive county-level inventory)
will lack the source-specific information
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51 Peer-reviewed examples of this approach
include the EPA/OPPT Risk-Screening
Environmental Indicators, the EPA/OSW Waste
Prioritization Management Tool, and the EPA/
OAQPS ranking analysis for urban HAPs. See the
public docket for a detailed list of risk assessment
references.

necessary to support air quality
modeling. Subsequent assessments,
however, will not be limited in this way
because emission inventory data,
beginning in 1996, will include
information needed for modeling.51

Second, the initial national
assessment will provide basic
information to assist us in prioritizing
HAPs and area, mobile, and major
source categories for regulations to be
developed consistent with section
112(k), section 202(l) and other
authorities (e.g., residual risk),
respectively, based on their relative
importance as contributors of risk.
Third, the assessment will provide the
clearest and most current picture of
inter-urban and demographic disparities
in risk, and will provide insight on more
refined analyses that may be appropriate
to identify types of sources associated
with particularly high risk levels.
Fourth, we intend to use information
from the initial assessment to develop a
more complete and quantitative goal for
a ‘‘substantial’’ reduction in non-cancer
risk. Finally, we’ll use the initial
assessment to compare different hazard-
and risk-based approaches. In
particular, we intend to correlate results
of assessment approaches (1) and (2)
(which lack exposure assessments) with
exposure assessment-based approaches,
to determine their relative accuracy and
to quantify uncertainties. These
comparisons, in combination with data
and resource availability, will help us to
scope the details of future assessments
and finalize our estimates of progress
from 1990 to 1996.

We’ll use all four types of approaches
(emissions weighting, comparisons
between ambient concentrations and
exposure estimates and RBCs, and
modeled estimates of risk) in the initial
national assessments, to the extent
possible. As discussed in section V.C.,
we plan to use the ASPEN model to
estimate national air quality
concentrations in conjunction with the
use of the Hazardous Air Pollutant
Exposure Model (HAPEM) to estimate
national exposures. We’ll conduct
screening level analyses before
progressing to more refined analyses, to
ensure that we’re allocating appropriate
amounts of resources to each
assessment, given our information
needs. The assessment will focus on
inhalation exposures, with the
expectation of including multipathway

exposures, as appropriate, in subsequent
assessments. The initial assessment will
include all urban areas in the United
States, and we anticipate presenting
results with county- and/or urban-scale
resolution. The assessment will address
as many HAPs as the data support, but
will include at least the 33 urban HAPs
and diesel PM.

2. Initial Assessments—Urban
We plan to conduct urban-scale

assessments for a number of selected
cities to serve as case studies that may
be particularly useful as guidance for
State, local and Tribal program
assessments. We’ll also provide
technical support and risk assessment
tools for authorities that wish to
conduct their own local assessments to
analyze area-specific progress and intra-
urban disparities. The experience we
gain through these analyses will also
help us refine future assessments.

We’ll develop these initial urban
assessments using the specific
approaches that are appropriate for the
quality of data available. Each
assessment will describe a single urban
area, and we anticipate presenting the
results with high spatial resolution (for
example, a 1-kilometer grid). The scope
of each assessment will address a subset
of HAPs that we identify as being
priority HAPs for the particular urban
area being assessed. We plan to consider
both inhalation and multipathway
exposures as appropriate and as
available data permit.

3. Periodic Assessments
In the years following the initial

national assessment, we’ll conduct new
analyses at appropriate intervals as new
data become available. These periodic
assessments will serve two principal
purposes. First, they’ll measure progress
toward the goals of the Strategy,
considering all actions taken that reduce
HAP emissions (including Federal,
State, local and Tribal actions, as well
as voluntary initiatives by local
communities and industry) for any
purpose. Second, they’ll assist us in
prioritizing which future regulatory
actions would be most effective in
making needed further progress. We’ll
develop the periodic assessments using
the specific approaches that have
proved most efficient (that is, the least
resource-intensive approach that
accomplishes the purpose of the
assessment). Assessments will include
all urban areas in the United States,
with results presented on county- and
urban-scale level resolution.
Assessments will address the full list of
188 HAPs, to the extent to which
emissions, monitoring, and health data

are available. If appropriate tools
become available, periodic assessments
for bioaccumulative HAPs will include
multipathway exposures.

By measuring ongoing progress,
periodic assessments will also inform us
when we have met our goals, and will
help us to measure the degree to which
we have reduced disparities in risk. The
approaches used for such goal-specific
comparisons will be determined by the
results of earlier assessments, and
developed to fit the Strategy’s purpose.

V. Knowledge and Tools

This section describes the activities
we’ll undertake to improve our base of
knowledge (e.g., concerning health
effects and exposure characteristics) and
tools (e.g., emissions inventories,
monitoring networks, and computer
models), along with our plans for their
improvement and related research.

A. How Will We Review and Expand
Ambient Monitoring Networks?

1. Need for Ambient Data

As described in section IV, our
iterative approach to risk
characterization looks at emissions as a
rough surrogate for risks in the near-
term, while providing for a plan to
periodically conduct more refined
analyses as risk tools and data are
developed. In order to base the air toxics
program on risk assessments backed by
sound science, we’ll need emissions and
monitoring data to conduct good
assessments. Emissions data are one
way we can attribute HAP exposures to
specific sources. On the other hand,
ambient monitoring data allow us to
continually evaluate and improve our
models and inventories, to deal credibly
with the difficult issue of background
HAP concentrations, and to measure
progress more directly. Furthermore,
each type of data (source emissions data
and ambient monitoring data) can be
used to improve our understanding of
the other. For example, ambient data
can warn us when our inventory or
models are seriously flawed, and
modeled exposures can be used in siting
monitors and directing analyses for both
short- and long-term measurements.

2. Ambient Monitoring Network
Program Design

Currently, we have limited data on
ambient concentrations of air toxics,
because existing networks are limited,
were developed for other purposes, or
weren’t specifically designed to develop
the data needed to meet our current air
toxic program goals. In fact, many
commenters raised concerns that the
current monitoring network was
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inadequate and that the draft Strategy
didn’t adequately address this concern.
Another problem is that ambient data
can be both difficult and expensive to
obtain. Our long-term plan is to build an
air toxics monitoring network consistent
with the goals of the air toxics program
and the Strategy.

Since it’s not possible to monitor
everywhere, we must develop a
monitoring network that is
representative of air toxics problems on
a national scale, but that still provides
a means of obtaining data on a more
localized basis as appropriate and
necessary. The appropriateness of a
candidate monitoring site with respect
to the projected uses of its data is a key
consideration in identifying sites for the
national network. For example, in
selecting monitor locations we must
evaluate how well the location allows
us to directly evaluate public exposure
and environmental impacts in the
vicinity of the monitors. We’ll also need
to site monitors to allow us to obtain
data that can help us establish an
ambient baseline for toxics risk
characterization, track trends in ambient
levels to assess progress in meeting our
emission and risk reduction goals, and
assess the effectiveness of specific
emission reduction activities.

We’ll design the monitoring network
to address all of the needs of the air
toxics program and the Strategy, which
should satisfy the following objectives:

• Measure pollutants of concern to
the overall air toxics program and the
Strategy.

• Use scientifically sound monitoring
protocols to ensure nationally consistent
data of high quality.

• Collect a sufficient amount of data
to estimate annual average
concentrations at each monitoring site.

• Complement existing national and
State/local monitoring programs.

• Reflect Acommunity-oriented’’ (i.e.,
neighborhood-scale) population
exposure, including inhalation and non-
inhalation exposure.

• Represent geographic variability in
average ambient concentrations.

3. Network Implementation Schedule

For the first 2 years of monitoring,
we’ll maximize our use of existing
State/local air toxics monitoring sites,
Photochemical Assessment Monitoring
Stations (PAMS) sites, or planned
particulate matter chemical speciation
sites. These sites should provide
coverage of both the largest
metropolitan areas and neighborhood-
scale sites, which fits with our focus on
population-oriented urban sites. If
existing platforms aren’t suitable for
characterization of population exposure

to air toxics, we’ll strive to establish
new community-oriented monitoring
stations or upgrade existing ones to
include urban HAP analyses. We’ll also
work to establish appropriate quality
assurance, data management, data
analysis, and data submission
procedures, and will use established
monitoring protocols in the next few
years.

After 2000, we expect the air toxics
monitoring network to continue to grow
to cover more urban areas and to
include monitors in rural areas to
permit estimates of background
concentrations. We also expect to place
other fixed-site monitors in areas that
may be subject to localized high
concentrations of air toxics. In some
cases, temporary or mobile monitors
may be used to evaluate these areas. The
long term goal for a national network
includes monitoring of sensitive
ecosystems and other environmental
concerns. To this end, the national
network should incorporate the
separately funded deposition
monitoring activities associated with the
Great Waters Program. Our tentative
projection of the national network is 200
sites, but this will be revised as
additional information becomes
available and as the network itself
expands.

B. How Will We Update and Maintain
the Emission Inventory?

We plan to update the NTI every 3
years using the same principles that we
used when developing the 1996 NTI.
The next version will be known as the
1999 NTI. The 1996 and subsequent
NTIs will be compiled from State and
local air toxics inventories. The State
and local emission inventory data are
supplemented with data gathered to
support the development of MACT
standards and Toxic Release Inventory
(TRI) as well as calculated emission
estimates for the majority of area and
mobile sources. Unlike the baseline
inventory developed for the Strategy,
the 1996 and subsequent NTIs will
contain location- and facility-specific
data making the inventory suitable for
input to dispersion and exposure
modeling. These additional data are
used to determine the exact types and
location of facilities in urban and rural
areas. We also expect that the quality of
information available to use in
developing future inventories will
improve as data quality does and as we
learn more about the locations and
sources we are studying.

As discussed in the rest of section V,
we plan to obtain improved monitoring
data that will influence our inventory
efforts, as well as to undertake research

projects to address our data needs. One
tool we’re in the process of developing
is the consolidated emissions reporting
rule, whose purpose is to simplify
reporting, offer options for data
exchange, and unify reporting dates for
various categories of inventories.

C. What Air Quality and Exposure
Models Will We Use To Implement the
Strategy?

A variety of mathematical models are
often employed to assist in risk
assessment activities. While not
designed specifically to address urban
areas, several models are currently
available or under development to help
describe the fate and transport of toxic
air pollutant emissions. Although there
is much associated uncertainty, the
output of such models is then used as
input to models that estimate human
exposure and risk. This section
discusses the model development
activities and models that will be used
in the air toxic assessments discussed in
section IV.

We’ll rely on a variety of fate and
transport modeling tools that vary in
their complexity and the scale of the
geographic area that they’re capable of
handling. For example, we plan to use
the Assessment System for Population
Exposure Nationwide (ASPEN) model to
conduct national screening modeling for
ambient (i.e., outdoor) air toxic
concentrations. This model estimates
annual average ambient air toxic
concentrations by modeling the
dispersion of a nationwide inventory of
HAP emissions from major, area, and
mobile sources. It can also address
simple chemical transformations of air
toxics in the atmosphere. Current
developmental efforts are underway to
add increased model functionality to
allow for testing of various ‘‘what-if’’
emission reduction scenarios using the
ASPEN model. We’ll use the Industrial
Source Complex Short-Term (ISCST3)
model to estimate both short-term (one-
hour) and long-term (annual) average
concentrations at locations from the
urban to neighborhood scales. The
ISCST3 model can predict not only
ambient air toxic concentrations, but the
amount of air toxic pollutants that will
settle to the soil and/or into bodies of
water. These settling rates are
sometimes used to track the fate of air
toxic pollutants where multimedia (air,
water and/or soil) exposure and risk are
of concern (e.g., with mercury). When
multimedia considerations are of
concern, we’ll use the environmental
fate and transport module of the Total
Risk Integrated Methodology (TRIM) to
determine urban and neighborhood
scale impacts. Likewise, when a HAP
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52 We hope to release the ‘‘Integrated Urban Air
Toxics Report to Congress’’ this summer.

53 The ‘‘Air Toxics Research Strategy’’ will be
finalized in fall 1999.

associated with complex chemical
reactions in the atmosphere is being
considered, we’ll use the Community
Multiscale Air Quality (CMAQ) Model.
This model is currently being developed
in the EPA’s Models-3 Framework, and
it can be used to predict regional and
urban wide concentrations values. The
Models-3 Framework also employs a
state-of-the-art meteorological pre-
processor for accurate and detailed
simulation of the meteorological data for
input into the CMAQ model.

Model estimates of HAPs in the
ambient air (and water and soil, when
appropriate) will provide input
necessary for modeling exposures. An
exposure assessment takes into account
the fact that most people don’t spend
the majority of their lives in an outdoor
environment. An exposure model can
track day-to-day activity patterns,
simulating the movement of population
subgroups (e.g, children under 5 years
of age) through different ‘‘micro-
environments’’ (e.g., in homes, vehicles,
school, work, or while bathing). These
activity pattern relationships are then
used to estimate levels of exposures of
population subgroups to the HAPs. One
such model that we’ve developed for
determining inhalation exposures is the
Hazardous Air Pollutant Exposure
Model (HAPEM4). This model can work
in tandem with the ASPEN model to
predict long-term nationwide-scale
inhalation exposures to HAPs.
Applications requiring exposure
estimates through multipathway routes
(e.g., through inhalation, ingestion and
dermal contact) can use the TRIM
module, TRIM.Expo, which is currently
under development. We’re currently
developing several other exposure
models for specific applications that we
may also consider in our air toxic
assessments.

As is the case with any mathematical
simulation, the more detailed and
accurate the simulation required, the
more complex the input data
requirements become. The availability,
type, and quality of input data will
directly influence the choice of the
model or models selected for specific
assessment purposes. Where gaps
between input data and the required
level of detail and accuracy are
identified, we’re making efforts to
supplement and improve our data sets
(e.g., improvements in the NTI,
establishment of national monitoring
networks) to make use of the most state-
of-the-art models available.

D. What are the Research Needs and
What is EPA Doing to Address Them?

The Strategy describes the process
we’ll use for identifying the various

risks that may be present in an urban
environment. Part of that process is to
determine gaps in our scientific
information and to identify the tools
we’ll need to assess urban risks and to
implement the risk reduction elements
of the Strategy. To address this concern,
we plan to include a ‘‘research needs’’
chapter in our forthcoming ‘‘Integrated
Urban Air Toxics Report to Congress’’
(Urban Report), which will describe the
activities and research that will be
needed to assist in our assessment and
management of risks in urban
environments.52 The Urban Report will
describe the research activities we’ll
undertake with the support of our Office
of Research and Development, the
research activities to be done by
organizations outside of EPA and
funded through our Grants program, and
the research activities described in
various other EPA reports that have
relevance to the Strategy. We’re also
developing an ‘‘Air Toxics Research
Strategy’’ (Research Strategy) which will
expand on the planned urban ‘‘research
needs’’ chapter, to include information
that would assist in assessing risks on
a national or regional basis.53 This
Research Strategy would reflect the
needs of other elements of the air toxics
program, such as the residual risk and
Great Waters elements.

In our Urban Report, we plan to
present research needs using the risk
assessment/risk management paradigm
developed by the National Academy of
Sciences as the basis for the requested
research. This paradigm includes
activities related to health and dose-
response, emissions and exposure
characterization, a risk assessment, and
risk management. Briefly, the following
identifies the research areas and
describes some of our current activities:

Urban HAP health effects and dose
response needs.

• Additional knowledge of both
cancer and non-cancer health effects
will be accumulated. This will include
determinations of specific toxicities
(determined from animal and human
studies) as well as the development of
models to extrapolate across HAPs,
species, time, and routes of exposure.
Any such determinations should
address the effects of HAPs or other
factors which make sensitive
subpopulations (e.g., children, the
elderly, persons with existing illnesses)
more vulnerable to exposure and effects.

• Development and updating of HAP
health reference values, such as

inhalation reference concentrations,
acute reference exposure values, and
cancer unit risk factors.

• Statistical methods for quantifying
and reducing uncertainty in risk
assessments using acute and chronic
data.

Emission characterization needs.
• Development of methods for

measuring HAPs in emissions and for
monitoring the ambient and indoor air,
and the environment (e.g., deposition to
water). The resulting measurements will
be used to improve the spatial
characterization of potential exposures
and to establish a baseline against
which modeling concentrations may be
compared.

• Improved procedures to estimate
and assess HAP emissions in a
representative number of cities, and to
extrapolate results to other locations.

• Improved models that include
multiscale air dispersion models
(neighborhood, urban, and regional)
which consider atmospheric transport,
fate, and their potential transformation
products and which can simulate
microenvironments when estimating
inhalation exposures to urban HAPs.

Exposure characterization needs.
• Improved data to better understand

the potential for disproportionate
impacts on those who are more
susceptible to HAP exposures including
minority and low-income communities.

• Improved understanding of human
indoor and outdoor activity patterns in
urban environments, especially for
children.

• Improved understanding of the
relationship between outdoor and
indoor air and HAP concentrations.

• Improved monitoring to assess
multipathway exposures to foods, such
as fish, vegetables and beef,
contaminated by deposition of urban
HAPs.

Risk assessment needs.
• Improved risk assessment methods

for chemical mixtures.
Risk management needs.
• Cost-effective control technologies

for all HAPs and more effective controls
for those HAPs posing residual risks
even after applying currently available
controls.

Some of the major air toxic research
activities currently planned or being
undertaken by EPA include:

Health effects and dose-response
assessment research highlights.

• A proposed test rule under Toxics
Substance Control Act (TSCA) that
would require testing of 21 HAPs.

• Dose-response assessment efforts
for mobile source pollutants (such as
benzene, 1,3-butadiene, and various fuel
additives, including
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methylcyclopentadienyl manganese
tricarbonyl (MMT)) and urban HAPs
shown in Table 1.

• Reducing uncertainty in acute and
chronic dose-response assessments
through the use of statistical (and other)
methods.

• Improved methods for identifying
and quantifying the health effects
associated with exposures to mixtures of
pollutants.

• Development of a mixtures database
to facilitate assessments involving more
than one chemical.

Emissions and exposure
characterization research highlights.

• A national air toxics monitoring
network.

• An updated, comprehensive
emissions inventory of air toxics (the
National Toxics Inventory).

• Various toxic emission
characterization studies that include
addressing emissions speciation for
HAPs such as mercury.

• Improved nonroad and highway
emission prediction models.

• Improved air quality models,
including long-range transport models, a
new model of acid deposition, and a
modeling system, the Total Risk
Integrated Methodology (TRIM), which
will provide a framework for better
assessing health and ecological risks
from multipathway exposure to air toxic
(as well as criteria) pollutants.

• Various exposure assessment
studies and methodologies.

Risk management research highlights.
• Identification of processes

contributing to the HAP emissions from
area source categories, and listing of
control options and Pollution
Prevention alternatives for these
processes.

In addition to those research needs
and activities that will be identified in
the Urban Report, research designed to
improve quantitative risk assessment
and management which may have
relevance to urban HAPs, can be found
in various other EPA documents. For
example, we’re developing a ‘‘Mercury
Research Strategy,’’ which describes the
key research questions for mercury that
we plan to address over the coming 5
years. We expect that the mercury
strategy will be finalized during 1999
(following consideration of peer review
comments). A summary description of
this and other research activities and the
documents in which they are found will
be included in a separate chapter of the
Urban Report. As discussed earlier,
we’re also developing an ‘‘Air Toxics
Research Strategy’’ that, building on the
summary research descriptions in the
Urban Report, will identify key research
questions and the additional research

that will be conducted to address those
questions.

VI. Public Participation and
Communication

A. How Will we Encourage Stakeholder
Involvement?

Because of the scope of the Strategy,
we realize that various interests may
perceive it differently. As a result, we’ll
make every effort to address the unique
perspectives of the key stakeholders to
this process, and we’ll welcome their
input to support an equitable approach
to meeting our risk reduction goals. As
described earlier, we intend to hold
stakeholder meetings starting early in
the next fiscal year to discuss State,
local, and Tribal authority and
implementation of the Strategy. With
comments already received on the
Strategy and through input from various
stakeholders in these meetings, we will
develop a plan for implementing the
State, local and tribal programs. Below
we have also provided more information
on different groups that we plan to
involve in implementing various aspects
of the Strategy.

State, Local, and Tribal Governments

National standards for mobile and
major sources may not adequately
address the human health risks in urban
areas because of the combined
emissions from these sources and the
many different types of sources. For this
reason, we expect State, local, and
Tribal agencies to play an active role in
tailoring local approaches to reduce
risks in urban areas, and we’ll ask for
their help in developing practical
programs to implement the Strategy.
More information on their role is
presented in section III.

In a parallel effort to address the issue
of roles and responsibilities, we’ll be
holding a series of meetings with State
and Territorial Air Pollution Program
Administrators and the Association of
Local Air Pollution Control Officials
(STAPPA/ALAPCO) to develop a plan
for the most efficient and effective
interaction among regulators.
Additionally, over the next year, we
plan to meet with other regulatory
partners including Tribal leaders and
city mayors to help shape the
coordination process. In conducting
urban scale assessments as discussed in
section IV, we’ll work with local
communities as appropriate to
characterize the air toxics emissions
within a community (through
monitoring and emission inventories),
estimate the risks associated with these
emissions, and identify actions which
could be taken to reduce air toxics.

We’ll also explore to what extent and
how to address air toxics indoors.

Environmental Justice Communities
The cumulative impact of multiple

emission sources on minority
populations and low income
populations in urban areas is of special
concern. The Strategy will help identify
and plan actions to decrease emissions
that affect these communities. We’re
already coordinating with the National
Environmental Justice Advisory Council
(NEJAC) to establish mechanisms to
work with communities to help solve
urban air toxics problems. We’ll work
with NEJAC to explore the formation of
groups such as round tables and panels
as a means to involve communities, and
other stakeholders, including
representatives from universities and
hospitals. These round tables/panels
would explore issues related to
rulemaking coordination, risk
assessments, and the process of defining
roles and responsibilities for Federal
and State, local and Tribal agencies in
implementing the Strategy.

Public Health Groups and
Environmental Groups

Public health concerns are a priority
in this Strategy, especially the impact of
air toxics on susceptible groups like
children. We plan to identify and
address health risks to children and
seniors and welcome input on these key
issues. We’ll also encourage these
groups to work with us on various
aspects of the Strategy, such as defining
the roles and responsibilities of State,
local, and Tribal agencies.

Small Business and Industry
Because the Strategy focuses on

reducing emissions from area sources,
impacts of the ultimate standards may
be felt by small businesses. We’ll strive,
however, to ensure that regulations
don’t unfairly impact them. We also
plan to involve small businesses in pilot
projects to assess and design solutions
to local air toxics risks.

An example of how we’ll provide
concrete support to small businesses is
our EPA Small Business Innovative
Research (SBIR) Program. Under this
program, we can award Phase I
contracts of up to $70,000 over 6
months to small businesses with fewer
than 500 employees to develop and
commercialize new environmental
technologies. The awards are based on
the scientific merit and technical
feasibility of the proposed technology.
The results of Phase I determine
whether the research idea is technically
feasible, whether the firm can do high-
quality research, and whether sufficient
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progress has been made to justify a
larger Phase II effort. We can award
Phase II contracts for up to $295,000
over 2 years to commercialize the
technology or product. The FY2000
Phase I Solicitation will open on August
11, 1999 and close on October 13, 1999.
Copies of the solicitation will be posted
on August 11, 1999 on our website at:
http://www.epa.gov/ncerqa. The
solicitation will also be available by fax
at the EPA SBIR Helpline: 800–490–
9194.

In addition, large businesses could be
affected by programs and regulations
developed to implement the Strategy.
As always, we’ll work with industry
representatives to try to develop
technically sound, effective regulations
that minimize the burden to affected
sources.

Urban Developers
In designing the Strategy, we’ve tried

to avoid unfairly limiting the efforts of
developers interested in creating
business opportunities in urban
industrial sites or areas needing
revitalization. We plan to work with
these interests to ensure that public
health protection is achieved and
economic development is encouraged.

As with our previous air toxics
regulatory development efforts, our
efforts under the Strategy will involve
stakeholders as early as possible in the
process. We recognize that
opportunities for public participation
beyond the required notice and
comment process help ensure we
develop the most workable
requirements that still achieve our
environmental goals. We’ll use the
established urban air toxics Strategy
website on the Internet (www.epa.gov/
ttn/uatw/urban/urban.pg.html) to
update the public on ongoing activities
and opportunities to participate in
implementation of the Strategy. This
will include updates on rule
development, assessment activities, and
progress toward meeting all of the
Strategy goals. You can find information
on all of our air toxics regulations at the
following website on the Internet:
www.epa.gov/ttn/uatw.

B. What is our Overall Timeline for
Action?

Many of the activities identified in the
Strategy will require further public
notice and comment, and we’ll provide
further opportunities for stakeholder
input as they are developed. The public
will also be able to measure the progress
of the Strategy by tracking the following
milestones projected in the coming five
years:
• 1999

—Publish the Integrated Urban Air
Toxics Strategy, including the
urban HAPs list and the area source
category list.

—Issue the first Integrated Urban Air
Toxics Strategy report to Congress
under section 112(k)(5).

—Complete 1996 NTI update.
—Begin State/local/Tribal stakeholder

communication and information
exchange on implementing the
Strategy.

—Propose motor vehicle and fuel
standards under section 202(l).

• 2000
—Complete initial national and urban

scale assessment.
—Complete motor vehicle and fuels

standards development under
section 202(l).

—Start development of additional
area source standards.

• 2002
—Complete 1999 NTI update.

• 2003
—Complete 1999 assessment.
—Finalize source category list.

• 2004
—Promulgate standards for the area

source categories newly listed in
today’s strategy.

We’ll attempt to meet this demanding
schedule as expeditiously as
practicable. We’re currently engaged in
significant efforts to develop standards
for stationary sources that were
previously listed under section 112(c).
In addition, realistic schedule and
resource constraints suggest that our
efforts to develop additional standards
should be phased in over time.

C. What Reports Will we Prepare To
Communicate With the Public?

We’re required under section 112 of
the Act to provide two reports to
Congress on actions taken to reduce the
risks to public health posed by the
release of HAPs from area sources. The
Act also requires that the reports
identify specific metropolitan areas that
continue to experience high risks to
public health as the result of emissions
from area sources.

We’ll submit our first report in late
1999. This report will provide more
specific information about our Strategy,
including further details on the
methodologies we used to develop the
final urban HAPs list and the list of
source categories. The report will also
provide an overview of previous studies
conducted in various cities to
characterize their respective urban air
toxics problems and contain a detailed
discussion of the research needed to
achieve the goals of the Strategy. We
also expect to report to the public about
air toxics emissions trends and air

quality in urban and other areas in our
annual Air Quality and Emissions
Trends Reports.

Dated: July 6, 1999.
Robert Perciasepe,
Assistant Administrator for Air and
Radiation.

Appendix A—Summary of Other
Authorities, Laws, Rules, and Programs to
Help Reduce HAP Emissions

There are a number of other authorities,
laws, rules, and programs that will help
reduce emissions of HAPs and consequent
exposures and risks. Some of these are
discussed below. We’re currently evaluating
the appropriateness of these statutes for
controlling emissions of HAPs as described
under section 112(k)(3) and intend to take
further actions under these statutes as
appropriate.

As discussed in section I., the Strategy
involves collaboration between offices within
the air program to assess the risks from
exposures to air toxics indoors and will
assimilate non-regulatory, voluntary
programs developed to address those risks.
Title IV of the Superfund Amendments and
Reauthorization Act (SARA) provides EPA
with the authority to perform research and
provide information to the public on the
health problems associated with air
pollutants in the indoor environment.

Under the Toxic Substances Control Act
(TSCA), chemicals produced or imported
into the United States are evaluated as to
toxicity to human health and the
environment. To prevent adverse
consequences of the many chemicals
developed each year, TSCA requires that any
chemical that will reach the consumer
marketplace be tested for possible toxic
effects prior to commercial manufacture. Any
existing chemical that is determined to pose
health and environmental hazards is tracked
and reported under TSCA. Procedures also
are authorized for corrective action under
TSCA in cases of cleanup of toxic materials
contamination. The TSCA is a
complementary authority to the Clean Air
Act and has contributed to decreased
emissions of several HAPs. For example,
concern over the toxicity and persistence in
the environment of polychlorinated biphenyl
(PCB) compounds led Congress to include in
TSCA prohibitions on the manufacture,
processing, and distribution in commerce of
PCBs (TSCA section 6(e), 15 U.S.C. 2605(e)).
In 1990, TSCA authority was relied upon to
eliminate chromium use in, and emissions
from, comfort cooling towers (i.e., industrial
process cooling towers used exclusively for
cooling, heating, ventilation, and air
conditioning systems).

There are several provisions of the
Resource Conservation and Recovery Act
(RCRA) and its amendments which may yield
reductions of urban air toxics. One impact
evidenced in the 1990’s is increased
recycling and recovery of hazardous waste,
including solvents which through
volatilization contribute to HAP emissions.
Section 3004(n) of RCRA has been the basis
of a three-phased regulatory program to
control air emissions from hazardous waste
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treatment, storage and disposal facilities. The
third phase would address any risks
remaining after implementation of the
control regulations issued in 1990 and 1994,
which were estimated to reduce organic
emissions by more than one million tons per
year. Any resulting emissions and risk
reductions can be considered in assessing
progress toward the 75-percent reduction in
cancer incidence from the baseline.

Under the Comprehensive Environmental
Response, Compensation and Liability Act,
commonly known as Superfund, the clean-up
of abandoned hazardous waste sites may also
reduce emissions of HAPs. Where significant
health risks from chemical releases to the air
have been identified at Superfund sites in
urban areas, clean-up will reduce risks from
urban air toxics.

Under the Clean Water Act (CWA),
controls on the discharge of pollutants to
surface water can also reduce the amount of
HAPs entering the environment. These
controls may take the form of national
technology-based standards under the
effluent guidelines program or site-specific
water quality-based controls to achieve State
water quality standards. In addition to
providing control by establishing discharge
limitations on pollutants (including HAPs) in
the wastewater, process changes made in
order to comply with these limitations may
also reduce fugitive emission sources.

As part of the effluent guidelines program
under the CWA, we’ve issued effluent
limitations for the pharmaceuticals industry.
Human health benefits from these guidelines
include reductions in excess cancer risk
through inhalation. The regulatory impact
assessment prepared for these guidelines
estimates that the number of excess cancer
cases avoided per year nationwide ranges
from 0.02 to 0.35. These reductions are due
to reductions in VOC emissions, including 10
carcinogens (principally chloroform and
methylene chloride). We can also point to air
toxics benefits from the effluent guidelines
for the pulp, paper, and particleboard
industry. These regulations, coupled with the
associated NESHAP, are expected to decrease
background emission of HAPs by 121,200
megagrams annually.

If a waterbody isn’t meeting water quality
standards even after all technology-based
controls under the effluent guidelines
program are in place, the State, local agency,
or Tribe must list the water as ‘‘water quality
limited’’ and prepare a ‘‘total maximum daily
load’’ (TMDL) calculation that allocates the
maximum amount of pollution, with a
margin of safety, that the waterbody can
absorb from point and nonpoint (including
air deposited) sources. A plan must then be
developed to implement the TMDL, which
might include provisions to address air
sources under Federal or State (or local or
Tribal) programs. We’re conducting a pilot
project in two waterbodies to develop TMDLs
identifying the relative contributions of
mercury from various air sources. This
project will also examine how Federal and
State water programs can work together to
reduce mercury contamination of water.

The Federal Insecticide, Fungicide and
Rodenticide Act (FIFRA) provides Federal
control of pesticide distribution, sale, and

use. Several HAPs listed in Clean Air Act
section 112(b) have been used as pesticides.
An EPA registration is required of all
pesticides sold in the United States and is
intended to ensure that pesticide use, when
in accordance with label specifications,
doesn’t cause unreasonable harm to people or
the environment. It’s a violation of FIFRA to
use a pesticide in a manner inconsistent with
its label. Registered pesticides classified as
‘‘restricted use’’ may only be used by
registered applicators who have passed a
certification exam. This restricted use
requirement minimizes the number of
persons having access to certain pesticides.
The FIFRA regulations may also reduce
emissions and exposures by banning
(canceling or denying registration) or
severely restricting pesticide use. Seven
individual HAPs and members of three HAP
compound groups have been banned or
severely restricted in their use as pesticides.

Two other Federal laws, the Emergency
Planning and Community Right-To-Know
Act (EPCRA) of 1986 and the Pollution
Prevention Act (PPA) of 1990, while not
directly regulating air emissions of HAPs,
may influence decisions regarding chemical
usage and storage, and yield significant
reductions in air toxics risks in urban areas.
The goal of EPCRA is to reduce risks to
communities through informing communities
and citizens of chemical hazards in their
areas. Sections 311 and 312 of EPCRA require
certain facilities to report the locations and
quantities of chemicals stored at their
facilities to State and local governments. This
information is used by State and local
agencies in preparing for, and responding to,
chemical spills and similar emergencies.

Through EPCRA, Congress mandated that a
Toxics Release Inventory be made public.
The TRI provides citizens with information
about potentially hazardous chemicals
stored, manufactured and used in their
community. Section 313 of EPCRA
specifically requires certain manufacturers
and all Federal facilities to report to EPA and
State governments, all releases of any of more
than 600 designated toxic chemicals to the
environment (including most of the 188
HAPs). Each year, more than 20,000
manufacturing facilities and 200 Federal
facilities submit information to us on the
releases of chemicals to the environment. We
compile these data in an on-line, publicly
accessible national database, which is a
significant source of information regarding
HAP emissions. Reporting requirements for
TRI became more comprehensive in 1991,
highlighting the importance of pollution
prevention. In 1997 we added seven industry
groups (metal mining, coal mining, RCRA
subtitle C TSD and solvent recovery,
petroleum distribution, electricity generating,
and chemical distribution). We believe that
for the manufacturing sector this public
spotlight on releases and other waste
management of toxic chemicals has led to
reductions in their environmental release.
We’re also planning to lower the reporting
thresholds under the TRI for several
persistent, bioaccumulative toxic chemicals,
including mercury and dioxin, that can cause
human health and environmental damage at
very low levels, so that additional

information on releases will be available to
the public.

The passage of the Pollution Prevention
Act (PPA) established an environmental
hierarchy that establishes pollution
prevention as the first choice among waste
management practices. Traditionally, much
environmental protection has involved
controlling, treating or cleaning up pollution.
Pollution prevention, which eliminates or
minimizes pollution at the source, is most
effective in reducing health and
environmental risks because it (1) eliminates
any pollutant associated risks, (2) avoids
shifts of pollutants from one medium (air,
water or land) to another, which can result
from certain waste treatments, and (3)
reduces waste of natural resources. For waste
that cannot be avoided at the source,
recycling is considered the next best option.
A waste generator should turn to treatment
or disposal only after source reduction and
recycling have been considered. Pollution
prevention strategies include redesigning
products, changing processes, substituting
raw materials for less toxic substances,
increasing efficiency in the use of raw
materials, energy, water, land and other
techniques. The EPA implements the PPA by
promoting voluntary pollution reduction
programs, engaging in partnerships,
providing technical assistance, funding
demonstration projects and incorporating
cost-effective pollution prevention
alternatives into regulations and other
initiatives.

In addition, we’ve developed the ‘‘Waste
Minimization National Plan,’’ a voluntary,
long-term effort to reduce the quantity and
toxicity of hazardous waste through waste
minimization. The plan was built on
extensive stakeholder involvement and was
released in 1994. The plan focused on the
following key objectives:

• Prioritize pollution prevention efforts
based on risk.

• Promote source reduction over recycling.
• Adopt a multi-media approach and

prevent cross media transfers.
• Provide flexibility in implementing

pollution prevention activities.
• Provide accountability and measure

progress.
• Involve the public.
The plan calls for a 50-percent reduction

in the presence of the most persistent,
bioaccumulative and toxic (PBT) chemicals
in hazardous waste by 2005.

The starting point for selecting chemicals
for the national waste minimization list is
EPA’s ‘‘Waste Minimization Prioritization
Tool,’’ which is a software program that
provides a screening-level assessment of the
potential chronic risks that chemicals pose to
human health and the environment, based on
their persistence, bioaccumulative potential,
and human and ecological toxicity. This
software program contains full or partial PBT
data for approximately 4,200 chemicals. The
draft ‘‘Waste Minimization Prioritization
Tool’’ was released for public comment on
June 23, 1997 (62 FR 33868). We made
significant changes in response to public
comment and published a revised version on
November 9, 1998 (63 FR 60332). The revised
software, in conjunction with a publicly
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reviewed methodology, was used to generate
a draft list of 53 PBT chemicals, which is
now in the process of being finalized.

[FR Doc. 99–17774 Filed 7–16–99; 8:45 am]
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