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December 20, 2001
EPA-SAB-EC-ADV-02-001

Honorable Chrigtine Todd Whitman
Adminigtrator

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

RE:  NATA - Evduating the National-Scale Air Toxics Assessment 1996 Data- An
SAB Advisory

Dear Governor Whitman:

On March 20-21, 2001 the EPA Science Advisory Board's (SAB's) Nationa-Scae
Air Toxics Assessment (NATA) Subcommittee (also referred to asthe NATA Review
Panel) conducted areview of the Agency's NATA program. The NATA Review Pand
produced this advisory on theinitid NATA of the potentia hedlth risks associated with
inhaation exposures to 32 air toxics identified as priority pollutants by the Agency’s
Integrated Urban Air Toxics Strategy, plus diesel emissons.

While anumber of the eements of this assessment plan have aready undergone
scientific peer review, the entire assembly of these e ements and application of the full
NATA approach have not. The Agency asked the SAB’sNATA Review Panel to comment
on the gppropriateness of the overall approach, including the data, models, and methods
used, and the ways these e ements have been integrated, as well as to suggest waysto
improve these approaches for subsequent nationa-scae assessments. The advice and
ingghts contained herein are focused on changes that can be made to the current (1996)
NATA, aswell asto the future (1999 and beyond) NATA exercises (the years 1996 and
1999 refer to time periods for which the estimates in the sudy are made).

The NATA Review Pand met on February 21, 2001 in a public conference call to
provide Pand members and consultants (M/C) with the opportunity to clarify the Charge
questions, request any supplementa materias from the Agency, ask questions on materias
dready received from the Agency, and discuss preparations for a public review meseting of
the NATA Review Panel on March 20 & 21, 2001 held in Research Triangle Park, NC. The
Pand M/C met in numerous public conference cal follow-up technica editing work
sessions and there were severa opportunities where public comments were formally
solicited through the process of developing this advisory. A detailed description of the
SAB processis found in Appendix A of this advisory.

The Agency posed nine charge questions to the NATA review Pand. These
guestions addressed: 1) the adequacy of air toxic emissions estimatesin the National
Toxics Inventory; 2) the appropriateness of the models and methods used to assess the
trangport, fate and exposure to air toxics, 3) whether available dose-response information is
used gppropriately; 4) whether predicted cancer and non-cancer risks are gppropriately
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characterized and aggregated; 5) whether the discussion in the NATA on diesd particulate
matter is appropriate; 6) whether uncertainty and variability in NATA estimates are properly
characterized; 7) whether results are gppropriately and clearly communicated; 8) whether
the NATA methodology and results can be used for nationa scale benefits analys's under
Section 812 of the Clean Air Act; and 9) suggestions for research priorities to improve the
scientific bassfor future NATAs and reated air toxics activities.

The Panel found that the Agency has done avery good job in assembling and using
available data and modds for the 1996 NATA, and that the integration of this information
represents a new and significant advancement in the nationa capability for air toxics
assessment. We commend the Agency for its efforts and progress in addressing such a
broad and difficult, but important task. However, this effort continuesto be awork in
progress, and limitations in the available data and the lack of scientific understanding of key
processes affecting emissions, transport, fate, exposure and health effects processes for air
toxicsis such that the NATA results cannot yet be used for regulatory purposes. More
refined and source-specific data and assessments will be necessary to develop risk-based
regulations. These limitations are explicitly recognized by the Agency in the current NATA
document. Still, the Agency’s effort and the NATA results serve a critica purpose of
prescribing the current state of knowledge for a number of air toxicsin the United States,
characterizing the generd level and uncertainty in estimates of emissons, ambient
concentrations, exposures and hedth risks; and identifying where further data collection
and research efforts are needed. NATA''s potentid to identify the types of further data
needed for its estimates is particularly important in motivating industry, states, concerned
citizens and the Agency to continue to expand their data collection and reporting effort.
Improving input data is the mogt critica way to improve future NATA esimates.

We provide a number of specific findings and recommendations to you in this
advisory. Mogt of the recommendations address the specific charge questions posed by the
Agency, though some are more genera in nature. A total of 56 recommendations are
provided; 30 of these involve short-term steps needed to improve the 1996 NATA and the
NATA processin general; 13 involve recommendations gppropriate for the 1999 NATA,;
and 11 apply to long-term research and methods improvement needed for future NATAS
beyond 1999. These recommendations are summarized in tabular form at the end of the
executive summary, and this table can be used by the Agency to track progressin
responding to this advisory. We note that our evaluation focused on the generd
methodology presented in the NATA document, and not the specific values of inputs and
parameters used to implement it (though specific examples are identified to beilludrative
of apparent problems and areas of concern). Separate peer review is required for the
specific parameter values and factors used to implement the NATA.

Key recommendations provided for each charge question are asfollows:

1 Improvementsin the Nationd Toxics Inventory (NTI) are criticd to the
NATA and should be facilitated through the provision of uniform nationd
reporting protocols and rules; the provison of incentives for indugtry to
measure, vaidate and report their emissons, and the use of visudization
tools (e.g., GI'S database and mapping programs) for the NTI. Methods for
cross-vaidation of emission estimates and for development of industry-
specific emission factors for usein other applications are aso needed.

2. Once the specific recommendations for the 1996 NATA are implemented,
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the modd predictions of ambient concentrations and human exposure should
be acceptable for presentation to the public. However, NATA'’s estimates for
secondary air pollutants — those that form as aresult of chemicd reactionsin
the atmosphere — are likely to be incorrect (biased low) because the ASPEN
mode used by NATA to predict ambient concentrations does not directly
consider nonlinear chemica formation processes. High priority should be
given to the local-scale adaptation and gpplication of amode platform able
to smulate nonlinear chemistry for secondary air toxics and address the
larger-scale transport processes important for pollutants with significant
background concentrations for future NATAS. In addition, the Pandl found
that EPA’ s application of the HAPEM4 modd, used to estimate indoor
exposures to pollutants, lacked appropriate consderation of inter-individua
exposure variability and (as acknowledged in the NATA report) indoor
sources of air pollution. Recognizing these HAPEM4 limitations, we
recommend that the current NATA results be accompanied by presentation of
exposure and risk estimates based on smpler transformations (or direct use)
of modeed and measured ambient pollutant concentrations and, information
on time spent indoors, in pardld with results based on the current HAPEM4
exposure module. In addition, a demongtration and vaidetion of the full
modeling procedure now proposed for future NATAS should be made for a
well-characterized air toxic, such as benzene. These results would reflect
total exposure to the chemica from both outdoor and indoor sources.

The NATA study makes generally appropriate use of available dose-response
information, consistent with currently accepted protocols. Dose-response
tables used for cancer and non-cancer hedlth effects estimation should be
checked for accuracy and expanded to identify the date of the assessment, the
source of the data, the leve of peer review provided, and whether or not the
chemicd is currently undergoing re-review. When new changes are being
considered to replace those currently in EPA’ s toxicity database (IRIS), the
NATA eva uation should conduct a scenario-based assessment to identify the
implications of the possible changes. Ongoing improvementsto IRIS are
criticaly important for anumber of Agency programs, including NATA.

NATA’s overal conceptua approach to risk characterization is reasonable
and generally follows EPA guiddines and procedures. However, NATA'’s
gpproach to summing carcinogens is not conventiond, nor isit gppropriate.

It would be appropriate and certainly more precautionary for the Agency to
combine and report the Class A and Class B carcinogens separate from the
Class C carcinogens Changesin the 1996 NATA are aso needed to ensure
that the addition of non-cancer effects follows current mixtures guidance
limiting such aggregation to effects with a common mode of action. Findly,
future NATAS should address additiona (non-inhaation) pathways for
exposure and sub-chronic (less than lifetime) effects.

The lack of an accepted unit risk estimate for diesdl cancer risk preventsthe
treatment of these important emissionsin pardld with the other toxics
evaluated by NATA. Diesd should be trested in a separate, succinct section
of the report in which the caculations for ng exposures and the

present knowledge of risks are described clearly, including the concerns for
hedth effects associated with fine particulate matter.
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6. Methods and supporting informeation are not yet sufficient to adequately
represent uncertainty in each of the NATA modd components. It would be
vauable for EPA to supplement its current “top down” approach for assessing
uncertainty with a scenario-based approach to identify the key modd and data
uncertainties.

7. As EPA recognizes, it is achalenge to clearly communicate the NATA
results to the public. To thisend, our pand recommends that NATA results
should be presented in a hierarchical manner (e.g., on different, color-coded
web pages) to differentiate between data and model predictions based on
scientific results at different stages of development and with different
degrees of confidence.

8. The current exposure methodology and resultsin NATA are not ready for use
in the nationa scale benefits andlysis required in Section 812 of the Clean
Air Act. Such estimates should consider the full distribution of exposure
and risk to affected populations (not just the county median values computed
in the current NATA) and should aso address less than lifetime hedlth
effects. The Agency’sNATA and Section 812 study teams should work
together to ensure that the important goals of these related assessments are
atained in atimely manner.

0. Because the Agency’ s air toxics research program has been historically
under-funded, significant, well-focused new research is needed to provide an
improved basisfor future NATAS. The Agency’s research Strategy for this
purpose should be reviewed by this or asmilar Pand.

In summary, we believe that very effective and innovative work and progress have
been accomplished to date in developing the framework and methodology for the Agency’s
NATA. The Pand emphasizesthe need for continued, improved monitoring and data
collection to dlow validation with measured data in support of the assessment. An
expanded set of measurements is needed to evauate and develop confidence in the models,
and to provide independent information about spatia distributions and trends of pollutants
over time. Inthis, wereterate acriticad comment that was made during the SAB’ sreview
of the Cumulative Exposure Project (Phase 1) in 1996, which was the genesis of the 1996
NATA. Thecurrent NATA Review Pand Hill believes this comment to be very rdevant
today. “We dso encourage the Agency to begin examining ways in which environmenta
data collected for regulatory purposes might be collected in ways that would make these
data smultaneoudy useful for scientific purposes. With some thought, . . . it should be
possible to develop improved guidelines for the collection of some environmenta data so
that it could be used for the dud purpose of ng regulatory compliance and advancing
environmental science in order to improve the future protection of public hedth.”
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We gppreciate the opportunity to provide advice on this effort. The Agency daff
was open, collegia, cognizant of shortcomings in the document, and accepting of the
NATA Pand’ s suggestions. We look forward to your response, particularly to the points
highlighted in thisletter. We look forward to being of further assstance to the Agency
with follow-up advice on the 1999 and future NATAS.

Sincerdly,
/signed/ /signed/
Dr. William Glaze, Chair Dr. Mitchdl J. Smdl, Chair
EPA Science Advisory Board NATA Review Pand

EPA Science Advisory Board



NOTICE

This report has been written as part of the activities of the EPA Science Advisory
Board, apublic advisory group providing extramura scientific information and advice to the
Adminigrator and other officids of the Environmenta Protection Agency. The Board is
structured to provide balanced, expert assessment of scientific matters related to problems
facing the Agency. Thisreport has not been reviewed for approva by the Agency and,
hence, the contents of this report do not necessarily represent the views and policies of the
Environmenta Protection Agency, nor of other agencies in the Executive Branch of the
Federal government, nor does mention of trade names or commercid products condtitute a
recommendation for use.

Digtribution and Availability: This EPA Science Advisory Board report is provided to the
EPA Adminigtrator, senior Agency management, gppropriate program staff, interested
members of the public, and is posted on the SAB website (www.epagov/sab). Information
onitsavallability is aso provided in the SAB’s monthly newdetter (Happenings at the
Science Advisory Board). Additiona copies and further information are available from the
SAB Staff [US EPA Science Advisory Board (1400A), 1200 Pennsylvania Avenue, NW,
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Washington, DC 20460-0001; 202-564-4533].
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ABSTRACT

This advisory provides a response to arequest by the Agency to the EPA Science
Advisory Board's (SAB) Executive Committee, to review theinitid (for the year 1996)
Nationa-Scale Air Toxics Assessment (NATA) developed by the EPA/Office of Air
Quality Planning and Standards (OAQPS). The mgjor review meeting took place on March
20 & 21, 2001, with public teleconferences held prior to and following this meeting.

The Panel found that the Agency has done avery good job in assembling and using
available data and models for the 1996 NATA, and that the integration of thisinformation
represents a sgnificant advancement in the nationa capability for air toxics assessment,
and provides focus and mativation for ongoing improvements. However, the limitationsin
the available data and scientific understanding are such that the NATA results cannot yet be
used for regulatory purposes. Topics reviewed in the advisory ded with the Nationa
Toxics Inventory (NTI), model issues (specificaly for ASPEN and HAPEMA4), dose-
response information, risk characterization, diesd emissons, uncertainty anayss,
communication of results, use in future benefits assessments, and future research
priorities. The Pand provided advice and recommendations for the 1996 NATA, aswdll as
for the 1999 and subsequent NATAS, including 56 specific recommendations that can be
used by the Agency to track its regponse to this advisory. The Pand emphasized that an
expanded set of measurements and research is needed to further advance, evaluate and
develop confidence in the modds and the associated exposure and risk estimates.

Keywords.  hazardous air pollutants, air toxics, monitoring, emissons, transport, fate,
exposure, risk, models, ASPEN, HAPEM, NATA
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1. EXECUTIVE SUMMARY

On March 20-21, 2001 the EPA Science Advisory Board's (SAB's) Nationa-Scae
Air Toxics Assessment (NATA) Subcommittee (also referred to asthe NATA Review
Panel, or the “Pand”) of the SAB Executive Committee conducted a peer review of the
Agency's NATA program. The NATA study represents the most current effort by the EPA
to provide a nationwide quantitative assessment of hedlth risks associated with the
inhdation of 32 priority pollutants and diesel emissonsidentified as contributing
sgnificantly to human exposures and risks in urban areas.  The EPA draft document which
isthe subject of thisreview is entitled “National-Scale Air Toxics Assessment for 1996,”
EPA-453/R-01-003, January 2001 (See U.S. EPA/OAQPS. 2001).

The NATA Review Pand wishes to compliment the Agency for undertaking this
mogt difficult and important task. The development of the NATA document (U.S.
EPA/OAQPS, 2001) has clearly involved a mgor effort by a smal, but dedicated staff of
Agency scientists and engineers working across disciplinary boundaries, and with little
previous precedence upon which to base modd development and integration. In thisregard,
the NATA report has done much to define the State-of-the-art in broadscale, national
assessment of air toxics, identifying what is possible with current tools and data, and where
these tools and data must be improved. We are especialy appreciative to the authors for
their thorough documentation of methods and assumptions, facilitating our ability to review
their work and to contribute to this effort. While we focus on answering the charge
questions that seek advice on where improvements are needed in the current and future
NATAS, we wish to note that we offer these suggestions with full respect for the difficulty
involved, and with an understanding of the limited, evolving sate of the science and
available information upon which such methods development can be based.

The Pand found that the draft NATA 1996 document represents an extensive and
comprehengive effort to systematically evaluate and link the various components of the risk
paradigm relevant to HAP impacts, including emissions, amospheric transport, human
exposure and risk. In the absence of widespread measurements, the 1996 NATA relieson
modeling to estimate some dements of the emissions inventory, aswell as ambient
concentrations and exposures. While some aspects of the current data collection and
modeling are advanced enough for confident prediction, others are dtill highly uncertain.

An expanded set of measurements is needed to fully evaluate and develop confidence in the
models, and to provide independent information about spatia distributions and trends over
time.

As part of our review, we have identified specific areas where the current NATA is
especidly problematic. Some of these difficulties can and should be addressed for the
current 1996 assessment. Others suggested improvements will require a more long-term
effort, and should be targeted for the 1999 and future NATA’s. In the recommendations
that follow in our advisory, short- vs. long-term targets for implementation are identified.

It is a0 recognized that, in order to meet the objective of NATA of establishing a basdine
for tracking trends and progress in reducing air toxics emissons, concentrations,

exposures and risks, it will be necessary in the future to revigt earlier NATAS, so asto
update them with the improved methods that become available. It will thus be important for
the Agency to carefully document the changes in methodology used for successve NATAS.
The NATA framework and results may then be used by industry, the states, citizen groups
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and other stakeholders as a basis for improving and validating their inputs to the process and
better focusing their efforts for data collection, risk management and risk communication.

In structuring the NATA, the Agency has had to make a number of choices cognizant
of the limitations in scientific understanding, available data, and the time and resources
available for the assessment. A key choice hasinvolved the sdlection of the spatid scale of
aggregation for conducting the NATA, and for reporting the results. The censustract is
utilized as abasis for esimating emissions (a times inferred from information a higher
levels of aggregation, such as the county leve), predicting atmospheric transport, defining
receptor populations, and computing their exposures and risks. The results are then
aggregated back up to the county level for reporting purposes. While we agree with this
basic strategy for assessment and reporting, there are a number of difficultiesthat arisein
itsimplementation. The censustract isagood unit for defining the demographic
characterigtics of receptor populations, but it is not a good geographic unit for air pollution
modeling and assessment. In particular, densely populated census tracts are smdl, while
those in sparsely populated areas tend to be large. This tends to misrepresent the allocation
of emissions and bias the caculation of representative ambient and exposure
concentrations for densely vs. sparsaly populated areas. This problem needsto be
identified in the current NATA, and addressed in future NATAS through converson to a
regular spatia grid for emissions tracking and the calculation of ambient concentrations,
with subsequent conversion back to underlying census tracts for population exposure and
risk calculations.

A mgor finding of the Pand isthat parts of the NATA are based on rdatively
reliable data and/or well-established scientific estimation and modeling methods, while
other aspects are based on more limited data and methods that are in an earlier,
developmenta stage. This appliesto al aspects of the NATA, including emissons
estimates, estimates of ambient concentrations based on the ASPEN model, estimates of
exposure based on the HAPEM modeling system (or, as suggested in our report, other,
smpler methods that should be consdered in pardld with the HAPEM predictions), and
risk estimates requiring the use of toxicity values based on differing amounts of scientific
information and consensus. To help citizens and other users of NATA better understand the
varying bases for different NATA results, we recommend use of ahierarchical presentation
of results that distinguishes between quantities measured or modeled at different levels of
scientific development, and with differing levels of available data and confidence.

While we have attempted to provide specific information and recommendations to
improve the 1996 and future NATA studies, we recognize that much of the need for
improved informeation applies generdly to the fidd of air toxics hedth risk assessment, and
is not specific to the NATA. When uncertainties and concerns are apparent in the NATA
methodology, we have attempted in a number of cases to distinguish between those specific
to NATA and those more broadly applicable across the field of environmenta health risk
asessment. We dso note that we have focused on the general methodology presented in
the NATA document, and not the specific values of inputs and parameters used to
implement it (though specific examples are identified to be illudtrative of gpparent
problems and areas of concern). The absence of comment on specific emission,
atmospheric transport, exposure and toxicity factors should not be construed to indicate
Panel review and approvd of these values. Separate peer review is required for the specific
parameter values and factors used to implement the NATA.
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The Pand addressed the following set of nine charge questions, modified through
negotiation from those originaly proposed by the Agency. The principa findings and
recommendations of the Subcommittee gpplicable to each question follow. A summary of
al 56 recommendations of the Pand is provided in Table 1-1 at the end of this Executive

SUmmary.

1. Given the nature of the NTI and the methods by which it was developed and reviewed, have
available emissions data been appropriately adapted for use in this assessment? Can you
suggest improvements to EPA’s application of the NTI for use in future initial national-scale
assessments?
a) Can you suggest improvements to the treatment of compound classes (e.g., chromium
and compounds), given the nature of the information available in the inventory?
b) Can you suggest improvements to the methods used to spatially distribute area and
mobile source emissions?
¢) Can you suggest improvements to the methods used to specify default point source
emission characteristicsin lieu of missing emissions data?

The Pand finds that the continued collection and compilation of ar toxics
emissonsdata is of vita importance to the nationd capacity for environmental health
assessment and management. Continued presentation of inventory results to the states,
industry and other stakeholdersis encouraged, in order to identify errors and to encourage
more complete reporting and data quality assurance. Improvements in the Nationd Toxics
Inventory (NTI) would be facilitated through the provison of uniform nationd reporting
protocols and rules; the provision of incentives for industry to measure, validate and report
their emissions; and the use of visudization tools (e.g., GI S database and mapping
programs) for the NTI. While disaggregating emissons estimates to census tracts is
necessary for subsequent fate-and-trangport modeling, continuing to limit the reporting of
emissionsto the county level is supported. It should be noted however, that emisson
edimates averaged over a county or a census track will spatialy distribute emissions from
hot spot locations, such as those occurring near highway's, leading to a subsequent
underestimation of the varigbility in ambient concentrations and interindividua exposure
and risk.

The NATA document (U.S. EPA/OAQPS, 2001) should provide a clearer
presentation of the methods used for data collection, andysis and interpretation within the
NTI, in comparison to those used for the National Emission Trends [NET] database for
criteria pollutants. Methods for direct cross-validation of emission estimates are needed.
Additiona approaches that do not depend entirely on ambient concentration measurements
and modd s should be pursued. Comparisons of emisson inventories for smilar point and
area source categories across the States should be made using the 1996 NT1. Comparison
of emission estimates from state reporting, National Emission Standards for Hazardous Air
Pollutants (NESHAP) information collection requests, and TRI information, should be
made when these are available. Diagnogtic study of rel ationships between economic
activity (eg., production, employment) for indugtrial sectorsin an area and the emissons
estimated for those sectors, can aso be to used to identify possible mismatches or
outliers. These rdaionships may dso help in the development of industry-specific
emission factors for use in other applications.
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For anumber of metals, such as chromium and nickedl, emissons estimates and
cdculations in the subsequent NATA modules should differentiate between important
species (e.g., Cr** vs Cr**) wherever feasible.

Thereisaneed to better vaidate and document methods used to estimate mobile
source emissions, especidly for non-road mobile sources. In particular, more information
should be provided on the methods used to alocate mobile-source emissions to census
tracts. Non-road emission estimates should be further checked and validated where
possible, snce these are predicted to have a significant impact on ambient concentrations,
exposures and risks. For on-road mobile sources, state data based on vehicle miles traveled
(VMT) and other state generated input data (e.g., average vehicle speed and vehicle fleet
mix) should be used to estimate on-road emissions when available on a county basis.

2. Isthe approach taken for the geographic aggregation of ambient and exposure
concentrations generated by the ASPEN and HAPEM4 models appropriate in light of the
limitations of the models, the available emissions data, and the results of the comparisons of
ambient predictions with ambient monitoring data?

The Pand is concerned about a number of aspects of the current implementation of
ASPEN (the atmospheric trangport model used to compute ambient concentrations from
HAP emissions) and HAPEM4 (the time-activity mode used to compute human exposure
from predicted ambient concentrations) within NATA. Many of these concerns are aready
recognized and acknowledged in the Agency report and documentation. For the current
(1996) assessment, HAPs should be classified to identify (a) those where ASPEN is
expected to provide an gppropriate basis for andyss, (b) those for which ASPEN is
potentialy applicable, but ill uncertain, and improvements'refinements are needed; and
(¢) those for which the modd is highly uncertain, and use for these compounds is close to,
or even beyond, the range of scientificaly defensble applicability for ASPEN. This latter
group includes chemicals that occur to an important extent as secondary pollutants (e.g.,
formaldehyde, acetddehyde, acrolein), and those for which background or regional aregl
sources dominate (e.g., lead in most communities). Furthermore, geographic regions
where ASPEN predictions are likely to provide accurate vs. inaccurate predictions should
be identified, based on terrain and climatology. For future assessments, ASPEN
cagpabilities for NATA should include the ability to address seasond variationsin
climatology and emissions. For secondary pollutants, ASPEN cannot be utilized in a
reliable manner, and high priority should be given to the loca-scae adaptation and
gpplication of MODELS-3, or asmilar mode platform, able to smulate nonlinear
chemigtry for secondary air toxics and address the larger-scale trangport processes
important for pollutants with significant background concentrations. Because of these
limitations of ASPEN, the NATA report likely underestimates concentrations of these
secondary contaminants.

The current implementation of HAPEM4 is incomplete limited in its representation
of exposure variability. The sdection of different individuas within a cohort in the
Consolidated Human Activity Database (CHAD) for each day of asmulation over ayear
greatly suppresses the individud-to-individud varigbility between smulations. While this
might be an appropriate method for estimating the mean or median exposure in a census
tract or county, the subsequent presentation with probability intervasis mideading, sinceit
implies that the presented quantiles represent the population exposure distribution across
the targeted area. There are three approaches that can be used to address this problem in
the short term (idedlly, dl three options should be evauated and their results compared).
Firgt, modd risk estimates based solely on ambient concentrations can be calculated and

4



reported [as done in the current Cumulative Exposure Project (CEP)]. Second, asmple
outdoor-indoor correction factor can be introduced to smulate the effects of inter-
individud variahility in the fraction of time spent indoors and the overdl effective
penetration factor for each individua’ s indoor environments. Third, the HAPEM mode can
be implemented as currently formulated, but only to compute (and report) the median
exposure predictions and risk measures for each census tract (and county). As noted
elsewhere, hierarchical presentation of results from al three gpproaches is recommended,
indicating information and estimates based on quantities measured or modded at different
levels of scientific development, and with differing levels of available data and confidence.
Further discussion and methods devel opment is needed to address concerns about whether
certain demographic groups, especialy poor and trandgent populations, are under-
represented in the time-activity databases used in the HAPEM modé.

To demondtrate gpplication of ASPEN and HAPEM4 for a case where the models
and available data are adequate to provide for reasonable prediction, we recommend that a
full-scale analysis of exposure to benzene, or another well-studied, -monitored and
—characterized compound, be conducted acrossthe US. This would include the
development of improved activity pattern selection methods to allow areasonable
smulation of interindividua variability in long-term exposure. Thiswill help to build
confidence in the overdl NATA approach, and the improvements in methodology that are
developed would then be available for application to other compoundsin future NATA
sudies. Methods development should aso begin for the consideration of indoor sources
of hazardous air pollutants (based, for example, on EPA’s recent study of indoor air
pollution, U.S. EPA/IED. 2000) and the incorporation of other important pathway's of
exposure for multi-media pollutants, such as the fish ingestion route for methyl mercury
and soil ingestion for lead.

3. Hasavailable dose-response information (e.g., different sources of information, a different
prioritization scheme) been appropriately used in this assessment? Can you suggest methods
that could improve upon the use of available dose-response information?

The NATA study (U.S. EPA/OAQPS, 2001) makes generally appropriate use of
available dose-response information, congstent with currently accepted protocols by
federd and state agencies. The dose-response tables for threshold and non-threshold (also
referred to as, cancer and non-cancer)? effects should be checked for accuracy and should
be expanded to alow the reader to identify the sources for the values used (e.g., IRIS,
CaEPA), the date of the assessment, whether or not the vaue has been subjected to
externa peer review, whether or not the chemicadl is currently undergoing re-review, and a
quditative evauation of whether sgnificant new studies have become available snce the
asessment date. The “citation” (e.g., IRIS, CAEPA) should enable the reader to eadily find
a complete source document for the value used. If thisis not possible (e.g., if the authors
have performed additiona caculations), this should be clearly identified and a reference
provided to that additiona information. Full judtification is needed for the use of
dternative methods in cases where it is decided to take a different gpproach from the
standard protocol for determining dose-response factors. Differencesin NATA

The term, “threshold and non-threshold,” is more correct than use of the term, “cancer and non-cancer,”
since some carcinogens have been ohserved to have effective thresholds, and many agents controlled for
their non-cancer effects (PM, O,, Pb, CO) do not. The NATA study refers to mechanisms (“threshold or
non-threshold”). A few cancer assessments will be based on threshold mechanisms, but they still will be
referred to as cancer assessments.
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predictions should beillustrated when current potencies or benchmark dose factors are
used vs. different vaues that may be under consideration or proposed for change.

Since sgnificant uncertainty is present in chemica dose-response factors, no
matter which exposure and risk assessment method is used, care should be taken to isolate
and separately report these uncertainties from those introduced through the assessment
procedures specific to NATA. Significant uncertaintiesin IRIS and other chemical toxicity
databases suggest that high priority be given to ongoing research to update and improve the
knowledge base for dose-response assessment of air toxics.

4. What are the strengths and the weaknesses of the overall conceptual approach to risk
characterization used in this assessment? Given the underlying science and the intended
purposes of the assessment, can you suggest ways in which the risk characterization could be
improved?
a) Isthe method used to aggregate cancer risks appropriate? The aggregation of
carcinogenic risk within two categories, based on weight-of-evidence classifications, is of
particular interest.
b) I's the method used to aggregate non-cancer hazards appropriate? The summation of
hazard quotients within target organs, the categorization of sums by ranges of
uncertainty factors, and the inclusion of all target organs (as opposed to only the organs
associated with the critical effect) are of particular interest.

The overall conceptua approach to the risk characterization is reasonagble. It
generdly follows the guidelines and procedures of risk assessment (with exceptions noted
later for mixtures). However, as detailed below, some of the key specific ementsin
implementation of the conceptua approach are not consistent with current assessment
guidelines or best practices.

The current NATA (U.S. EPA/OAQPS, 2001) includes only chronic inhaation
hedlth effects from exposure to outdoor sources of air toxics. The document is quite clear
on this, but the resulting limitations of the assessment need to be more explicitly
discussed. Effects from less-than-lifetime exposures and tota exposureto air toxics are
key issues requiring further evauation. Changesin the 1996 NATA are dso needed to
enaure that the addition of non-cancer effects follows current mixtures guidance limiting
such aggregation to effects with acommon mode of action. The 1999 NATA needsto
incorporate these issues, especialy assessments based on the multiple pathways of
exposure to outdoor sources of air toxics. Future NATAS should address additiond (non-
inhaation) pathways for exposure and sub-chronic (less than lifetime) effects.

In the current EPA cancer guidelines, chemicas are classed according to the weight
of evidence in support of the inference that they are carcinogenic. The classes for known
or sugpected carcinogens include:

A: “Known” Carcinogens based on sufficient evidence of carcinogenicity
from epidemiologic studies to support a causa association between exposure
to the agents and cancer;

B1: “Probable” Human Carcinogens based on limited evidence of
carcinogenicity from epidemiologic sudies, but sufficient evidence from
anima dudies,
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B2: “Probable’” Human Carcinogens based on sufficient evidence of
carcinogenicity from anima studies, but inadequate evidence or no data
from epidemiologic studies.

C. “Posshble’ Human Carcinogens used for agents with limited evidence of
carcinogenicity in animas, and the absence of human (epidemiological) data.

Known human carcinogens are summed separately from probable human
carcinogens in the NATA document. Probable human carcinogens are lumped with possible
carcinogens. Thisisnot conventiona. The only difference between the known and
probable classes of carcinogensis the extent of available data from human studies, and
human studies of these compounds are relatively rare. Thus, it seems more correct and
certainly more precautionary for the Agency to combine and report the Class A and Class B
separate from the Class C carcinogens. Because many of the IRIS values are based on
assessments performed more than 10 years ago, it is essentid that EPA re-evauate the
scientific gppropriateness of those vaues for future NATAsS.  Ongoing improvements to
IRIS are important for a number of Agency programs, they are particularly important for
providing improved scientific cgpabilities for assessng air toxics.  Also, the Agency
should provide an estimate for al types of cancers summed together and then break them
out by group. These revised caculations should be feasible for the 1996 NATA.

The Hazard Quotient, HQ, equd to the exposure to a given chemica divided by its
reference concentration (RfC), and a Hazard Index, HI, equa to the sum of HQs for
multiple compounds, are common means for assessng and characterizing noncancer risks.
As everyone agrees, thereis a high degree of uncertainty in this gpproach. Nevertheless,
there are standard, generaly-accepted approaches for implementing these calculations, and
the methodsin the draft NATA document deviate from these. In particular, the NATA HI
cdculatiions do not follow current EPA guiddines and are scientificaly questionable, and
therefore need to be improved.

The HI methodology is commonly accepted for aggregating noncancer effects for
chemicas having a common mode or mechanism of action. In the absence of data, some
assessors default to using a common organ (in accordance with EPA mixtures assessment
guiddlines). However, in some cases, chemicas having known different
modes/mechanisms were added together in computing an HI (e.g., formadehyde which
produces nasd effects was added to cadmium which produces lung effects through
different mechanisms). This needsto be corrected. It isaso important that problemsin
computing HI's (due to uncertainties in both the methodology and the supporting deta) be
cearly identified in the text as a Sgnificant limitation.

The cdculation of grestest concern is the target-organ-specific-hazard index
(TOSHI). ThisHI was caculated by taking the RfC for a chemical based upon the critica
effect and dose to one organ and transferring this RfC to al other organs affected by that
chemicd. The RfC is based on the most sensitive indicator of effects, to which
conservative uncertainty factors are gpplied. To take thisvaue and apply it directly to other
organs (deemed inappropriate by EPA for the origind RfC cdculaion) is scientificaly
guestionable. If EPA wishesto use a TOSHI approach, it is essentia for the Agency to go
back to the database for each chemicd and actudly develop TOSHIswith ahigh leve of
scientific rigor.



As discussed later in response to Charge Questions 6 and 7, the very large
uncertainty in exposure estimates and toxicity values creates a consderable challenge to
the Agency, asto how they should characterize and present the uncertainty and confidence
that can be placed in the resulting risk estimates. To help characterize the level of
confidence that iswarranted, the Agency should implement some sdlective
“groundtruthing” exercises for the predicted exposures and risks for some of the selected
ar toxics. EPA should identify a data-rich air toxic that would be evauated to compare
various risk characterization approachesin the 1996 NATA. Benzene could serve assuch a
test compound, but others should aso be considered. The 1999 NATA should include
more such comparisons, as well as consderation of different scenarios that would
facilitate a better understanding of the relative importance of exposure and toxicity vaue
uncertainties.

5. Although EPA has concluded that available data are not sufficient to develop areliable
guantitative estimate of cancer unit risk for diesel emissions, it isclear that this pollutant class
may be of significant concern in a number of urban settings. Therisk characterization in this
report includes a discussion of diesel particulate matter to help states and local areas frame the
importance of this pollutant compared to the other air toxics. In the context of this assessment,
isthe discussion in this report regarding making risk comparisons among other air toxics
appropriate? Can you provide any suggestions that would improve upon this approach to
comparing the toxic health effects of diesel particulate matter with other pollutants?

Theincluson of an assessment of diesdl emissonsin the current NATA (U.S. EPA/
OAQPS, 2001) is appropriate. Furthermore, the cavesats used in the report to describe the
current state of knowledge about diesdl particle hedth risks are reasonable and generdly
consstent with the latest CASAC findings and recommendations. The exposure assessment
isespecidly vauable. However, the attempt to treat diesd emissonsin afully integrated
and step-wise manner, in parallel to the other air toxics addressed in the report, is avkward,
and the required frequent repetition of the Agencies “belief satement”, that diesel particles
are (or may be) among the most significant hedth risks among air toxics, is not adequately
supported in the report. The current status of our knowledge of the risks from diesdl
emissions should be summarized more clearly in a separate and succinct section of the
report, and the caculations used for computing diesel exposures and risks expounded upon
inthat section. The set of diesel hedlth risks addressed in this section of the report should
be expanded to include the concerns for respiratory disease mortality and morbidity
generdly associated with fine particulate matter (PM).

6. Given the limitationsinherent in this preliminary assessment, have uncertainty and variability
been appropriately characterized?
a) Can you suggest ways that the characterization of uncertainty and variability could be
improved, made more transparent, or integrated more effectively into the risk
characterization?
b) Can you suggest methods for quantifying individual as well as composite uncertainties
associated with the emissions inventory, dispersion modeling, exposure modeling, dose-
response assessment, quantitative risk estimates, and accumulation of risk across air
toxics?

Given the high degree of conceptua uncertainty in the modding of ar toxic
emissions, exposures and risks, and the significant gaps in available data for supporting
these, the more aggregate, ‘ top-down’ approach for ng uncertainty proposed in the
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NATA document (U.S. EPA/OAQPS, 2001) is appropriate.? However, the current
implementation reguires significant further work before meaningful results and ingghts can
be obtained. In particular, the methods and supporting information are not yet sufficient to
alow the assgnment of probakility distribution functions for representing uncertainty in
each of the NATA components (emissions, fate-and-transport, exposure, and dose-
response) and the combination of these to estimate a probability digtribution for the
resulting prediction of risk. Instead, a scenario-based approach should be used to capture
and discuss key conceptua and data uncertaintiesin the NATA. Thiswould dlow the focus
to be upon the assumptions and data-gaps that might contribute to inaccuraciesin the
assessment, rather than afocus on imprecison implied by the current probabilistic method
and results (with the implication that the centra tendency of the estimate has a degree of
religbility that in many cases may not be judtified).

For each of the components of NATA, summary tables should first be devel oped
summarizing the amount of available vs. missing data for the assessment. A sequentiad
outcome (or ‘event’) tree, with different branches to represent the adoption of each of the
magjor conceptua or data-source assumptions could then be congtructed. For the emissions
component, the aternative scenarios could consider use of information from the different
available sources and databases. For the fate-and-transport mode predictions of the ratio
of ambient and exposure-unit concentrations to emissions, the scenarios can address
compounds and conditions where ASPEN is gpplicable, vs. those whereit isnot. Asnoted
above, the current implementation of HAPEM is ingppropriate for representing inter-
individua variability in the target population exposures, and dternative gpproaches (when
developed) could dso form the basis for different scenario evauationsin the assessment.
For the dose-response component of the model, reliance on different databases or the use
of currently accepted vs. proposed (or ‘under review’) toxicity valueswould alow insght
into the impact of these assumptions.

When combined, this scenario tree would provide ingght into which combinations
of assumptions lead to the most important differences in predicted exposure and risk (and
ar toxic prioritization), and which assumptionsin turn require further discusson with
stakeholders and improved resolution through further data collection and model
development. Thiswould adso help to provide insight as to which sources of uncertainty are
gpecific to the NATA and which are common to al hedth risk characterization efforts,
suggesting specific needs for NATA improvements as well as more generd prioritiesfor
ar toxicsresearch in ORD.

The use of adetailed (‘ bottom-up’) Monte Carlo smulation for characterizing
uncertainty in NATA predictions is not recommended at this time, though such an approach
should be used as part of the ongoing studies to explore the sengtivity of the component
models to different parameter inputs.

7. Have the results of the assessment been appropriately and clearly presented? Can you
suggest alternative methods or formats that could improve the presentation and communication
of these results?

Wherever the term, “conceptual uncertainty” is used, it refers to the model constructs, the supporting data,
as well as the methods and supporting information to assign probability distribution functions for
representing uncertainty in each of the NATA components, and the combination of these to estimate a
probability distribution for the resulting prediction of risk. The Panel recommends a scenario-based (that is,

a systematic parametric analysis) approach to capture key conceptual and data uncertainties.

9
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The NATA document (U.S. EPA/OAQPS, 2001) reflects a proper concern with the
importance of effective communication of results, to encourage a holistic understanding of
arr toxic risks and the options available for addressing them; and to address the various
information needs of decison makers and stakeholdersin the EPA, other federd and state
agencies, industry, environmenta and other interest groups, and the generd citizenry. A
problem facing EPA daff in thistask isfinding a means to clearly communicate which
pieces of the assessment are understood and characterized with areatively high degree of
confidence, and which require further data gethering and modd improvement before
reliable estimates can be assured.  Given the importance of environmenta pollution
information such asthis (e.g., the widespread use of the TRI and the current NT1 data by
business, environmenta groups and citizens), we recommend that the Agency clearly
distinguish between those parts of NATA that are well established, vs. those which arein an
earlier, developmentd stage, based upon less certain science and models, and more limited
data. In developing the web page for communicating results, the EPA should consider use
of ahierarchica set of pages to differentiate between:

a) Information that is based solely on data or data reports, e.g., emissons data
sets and ambient concentration and persona monitoring datasets for different
compounds in different locations;

b) Information thet is based on rdaively smple or highly confident modd
caculations, such as ambient air concentration values computed by ASPEN
for well-characterized air toxics that are not affected by secondary pollutant
formation processes, in areas (terrain and meteorology) where ASPEN can
provide reliable prediction, or total exposures to ambient pollutants
computed assuming a s mple indoor-outdoor penetration factor; and

) Information based on new moded devel opments, where research is ongoing to
improve the basis for prediction.

These pages could be color coded and titled to indicate: a) existing NATA data
(using, for example, a blue background); b) existing NATA models (pae green background);
and ¢) modes undergoing research and development (yellow for caution). Graphic
representations, such as a thermometer type graph, could be used to display the levels at
which different hedlth effects are seen, or to present different cancer risk levels.

The current NATA document was written to some extent for this Panel, with a
number of the discussions directed towards an SAB advisory. A more generd report for a
broader audience should be written. This revised report should include an executive
summary which highlights key findings and important compounds and issues from the
beginning. Many of the graphics used for summarizing risks across the multiple
compounds and in different locations are very clear and effective (though this does make
the responsibility even greater for ensuring that these results are accurate and reliable).

Members of the Pand held differing opinions as to whether model exposure and
risk estimates or rankings should be presented for specific countiesinthe U.S. Such
information might include an dphabetica lig of the 100 counties with the highest
exposures and risks (or the top Y% of counties). Such aligting should include information
to help readers discern the particular reasons why (and the set of assumptions under which)
the county isincluded in the list. Some members of the Pand fdt strongly that Setes,
citizens and other stakeholders would greetly benefit from thisinformation and that, in any

10
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case, other organizations will be able to access and manipulate the NATA results to produce
it. Othersfdt just as strongly that the uncertainty in NATA estimatesistoo grest to judtify
identification of specific “hot-gpot”, high-risk counties, and that even if others could

generate such alig, this was preferable to the EPA itsdlf producing it (with the implied
“officid support” that thiswould entail). We note this disagreement within the Pand and
hope that we have clarified (here and in the main report) the advantages and disadvantages to
the Agency of producing alist of counties with high estimated NATA exposures and risks.

8. The exposure methodology in NATA is being considered as one candidate for providing the
basis for a national scale benefits analysis (asrequired in Section 812 of the CAA). Please
comment on the strengths and weaknesses of this approach, recognizing the limitations outlined
in the NATA report.

The current exposure methodology and resultsin NATA are not yet ready for usein
the nationa scae benefits analysis required in Section 812 of the Clean Air Act. Oncethe
needed improvements noted above are implemented with afew more iterations of the
gpproach, application to benefits assessment can be consdered. In particular, ameaningful
benefits assessment must consider the full distribution of exposure and risk (not just
median values) and should also address sub-chronic hedth effects® Once exposure
predictions are improved and validated, the cost-effectiveness of aternative toxics
management strategies (for emissons and exposure reductions) could be compared,
stopping short of afull benefits assessment (that would be based on hedlth risks, mortaity
and morbidity avoided). If afull distribution of exposure and risk is estimated for an
information-rich HAP, such as benzene, as part of the current NATA, then the 812 study
could attempt an initid benefits assessment for that HAP, to illudtrate the type of andysis
that is envisioned for the future. Another precaution that is needed for such acaculaion is
that best-estimate vaues of dose-response metrics should be used to obtain best-estimate
vaues of hedlth benefits. In contrast, upper-bound estimates of toxicity vaues, such as
those typicdly found in IRIS, yidd conservetively high estimates of hedth benefits
(assuming that these upper-bound toxicity vaues are combined with best-estimate va ues of
exposure).  Since EPA’s NATA and Section 812 studies must address many of the same
issues related to exposure and hedlth effects, the sudy teams should work together to
assure that the important goals of these related assessments are attained in atimely manner.

9. Do you have suggestions for research priorities that would improve such air toxics
assessmentsin the future?

An extensive research effort should be mounted to address the wide array of the data
and modd development areas needed to sgnificantly improve the scientific foundation for
future NATAS, aswdll as regulations based on the health risks of air toxics. The needs
(addressed in detail in the NATA document) include both fundamenta and chemical-
gpecific research and pan the whole of therisk paradigm (i.e., emissons, ambient
concentrations, exposures, effects, and risks). Because air toxics research has been under-
funded by the Agency for so long, considerable new resources are needed. Fortunately, the
NATA dlowsidentification of the uncertainties that are inhibiting the development of
reliable quantitative assessments o that the new resources could be well-focused. We
understand that the EPA ORD is completing a strategic plan for air toxics research, so there
is no need for the SAB to duplicate this effort. We recommend that the Agency’ s research

3 Sub-chronic health effectsis referred to here in the context of generally accepted animal toxicology studies.
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drategy be developed with full knowledge of, and in concert with, the efforts of other EPA
offices, externd organizations and experts (for example, the Hedth Effects Indtitute is now
preparing a Mobile Source Air Toxics research strategy), and that the subsequent draft be
reviewed by thisor asmilar Pandl. Research needsfor diesdl particles can be obtained
from EPA’ s recent diesel hedlth assessment.

While sgnificant deta limitations and the high degree of uncertainty present in the
scientific understanding of processes affecting air toxic emissions, fate, transport,
exposure and risk are likely to continue to limit our ability to develop accurate and precise
risk estimates, we believe that specific, well-focused research can be conducted to insure
that improved methods and data are available for future NATAS. Because developing a
research drategy and implementing it takes congderable time, the Pandl recommends that
EPA develop a plan that describes what work (information collection, research, and
assessments) it will perform with exigting resources over the next few years that will
directly improve the 1999 NATA.

Using the information developed in research programsis just as important as
generating the information. Thus, no ar toxics research program can be useful until itis
incorporated in Agency models for assessments and until, for example, the new dose-
response assessment information is entered into IRIS. Given the rdiance on IRIS, keeping
it scientificaly robust isa crucia need. Thus, re-evauating the need to update dl the air
toxics and then proceeding to do updates, as appropriate, is essentia for the next NATA
(the 1999 NATA). These activities aso need appropriate resources.

12
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TABLE 1-1 - SUMMARY TABLE OF NATA REVIEW PANEL RECOMMENDATIONS

SECTION WHERE

CHARG RECOMMENDED SCHEDULE
No. E No. SUBJECT ABBREVIATED RECOMMENDATION DISCUSFS,(IDCL)JNNSAN BE FOR IMPLEMENTATION
P Separate peer review should be conducted for the specific input parameters and 1996, 1999 and FUTURE
1 none General Findings values assumed for the different modules of the NATA model. 3.1 NATAs
National Toxics Implement additional QA/QC measures to ensure that a satisfactory level of
2 1 Inventor nationwide completeness and accuracy is achieved for the point and area source 3.2.1.1 1999 NATA
Y emission inventories.
Continue the development of the on-road model to accept input parameters
3 1 National Toxics Jdeveloped from State & Local Air Pollution Control Agencies for the development 3211 1999 NATA
Inventory of the 1999 on-road emission inventory. Provide more detail on how the on-road e
HAP emission factors for the MobTox 5b model were developed.
Critically re-evaluate surrogates used to estimate the non-road emissions inventory
and make adjustments where necessary. Continue the development and
National Toxics verification of the non-road emission inventory & non-road model for future
4 1 Invewntory iterations of NATA by expanding the research agenda to fill known important data 3.2.1.1 1999 NATA
gaps. These data gaps should be prioritized to reduce the most significant
uncertainties associated with the non-road emission inventory and model
predictions.
Reactivitiy Class Reactivity categories and decay rates should be identified for each HAP modeled in
5 1 Deca I%ates ASPEN. Critical assumptions and uncertainties associated with the assignment of 3.2.1.2 1996 NATA
Yy reactivity classifications for HAPS should be discussed
Update reactivity categories assignments and decay rates by incorporating HAP
6 1 Reactivity Class  Jspecific information when available. For HAPs identified as important risk drivers or 3212 1999 NATA
Decay Rates regional contributors evaluate the impact of the assumption that each pollutant B
witihn a specific reactivity class is assumed to decay at the same rate.
QA/QC and Im - :
g plement additional QA/QC measures to ensure that a satisfactory level of
7 1 Srfgeurfatxlicr)lgeosf completeness and accuracy is reached for all emission inventories. 3.2.1.4 1999 NATA
QA/QC and The Agency should apportion Cré for each source category in the EMS-HAP stage
8 1 Reduction of and have two separate inputs into the model as chromium and Crfusing the 32.1.4 1999 NATA
Uncertainties available literature on this subject. In addition, a reactivity decay rate will have to e
be developed and incorporated into EMS-HAP for Cr¢
QA/QC and Consider an alternative modeling approach for counties with major metropolitan
g areas and small census tracts which would involve the mapping of all averages
9 1 Sﬁggrctg?nqigfs using a uniform grid approach. This type of analysis would provide results which 3.2.1.4 FUTURE NATAs
are directly comparable from one metropolitan area of the country to another.
QA/QC and To avoid the use of default stack parameters, request that State and Local Air
10 1 Reduction of Pollution Agencies or industry summarize any stack parameter information 3214 1999 NATA

Uncertainties

contained in stack test reports if available for facilities that have been assigned
default stack parameters.
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No.

CHARG
E No.

SUBJECT

ABBREVIATED RECOMMENDATION

SECTION WHERE
DISCUSSION CAN BE
FOUND

RECOMMENDED SCHEDULE
FOR IMPLEMENTATION

11

Model Issues -
ASPEN

Explicitly identify the level of confidence/uncertainty associated with ASPEN
predictions for the specific contaminants considered (using the three group
classification recommended in this review), for particular geographical regions and
locales

3.2.2.3

1996NATA

12

Model Issues -
ASPEN

Explain and discuss the fact that only a single component (county to county
differences in the median) of exposure variability is characterized in the current
application

3.2.2.3

1996 NATA

13

Model Issues -
ASPEN

Discuss explicitly the limitations of the 1996 NATA approach (i.e., those associated
with the treatment of long range transport and characterization of background,
nonlinear chemistry of secondary air toxic formation, seasonal variability in
emission climatology, etc.)

3.2.2.3

1996 NATA

14

Model Issues -
HAPEM

While continued development of HAPEM is encouraged, until this occurs, exposure
and risk estimates based on simpler transformations (or direct use) of ambient
concentrations should be presented in parallel with those based upon HAPEM
results. A discussion of possible biases in HAPEM results associated with under-
representation of certain demographic groups in available time-activity databases
should be included in the NATA report.

3.2.2.3

FUTURE NATAs

15

Model Issues -
HAPEM

A “full-fledged HAPEM” calculation for benzene should be performed and included
in the 1996 NATA report as a prototype example for future applications to other
toxics: this application should account for exposure to indoor as well as outdoor
sources and correctly treat day-to-day correlations in activity patterns for individuals
in order to properly address exposure variability.

3.2.2.3

1996, 1999 and FUTURE
NATAs

16

Model Issues -
Future Applications

Future NATA applications should address the limitations identified in this review
and, for example, consider the effects of factors such as seasonal variability in
emission, climatology and resulting ambient concentrations, improve the treatment
of outdoor air quality concentration gradients within a census tract, consider the
contribution of indoor sources of air toxics to total exposure, and account properly
for inter- and intra-individual variability of exposure. Further efforts should be
made to ensure that all demographic groups in the United States are represented in
the exposure estimates, either by extending current time-activity databases, or by
applying appropriate statistical corrections that have been tested and validated.

3.2.2.3

FUTURE NATAs

17

Model Issues -
Future Applications

Future NATA applications should test, adapt, and employ (a) more comprehensive,
multi-scale, air quality models, such as Models-3, that can account for both local
and long range transport and for nonlinear chemical transformation, as well as (b)
evolving modeling tools for exposure analysis that are currently under development
by USEPA and other organizations.

3.2.2.3

FUTURE NATAs

18

Model Issues -
Future Applications

Future applications should also focus on the development and application of a
consistent, integrated, framework that incorporates multiple routes and pathways of
exposure for multi-media pollutants.

3.2.2.3

FUTURE NATAs

19

Dose-Response
Information

For the 1996 NATA, recheck the accuracy of the Tables of dose-response values and
add columns to identify whether the value has been externally peer-reviewed, the
date of the assessment, and a qualitative indication of whether significant new
studies have become available since that date. The “citation” (e.g., IRIS, CalEPA)
should enable the reader to easily find a complete source document for the value
used. If this is not possible (e.g., if the authors have performed additional
calculations), this should be clearly identified and a reference provided to that
additional information. For chemicals that do not use the NATA protocol, show the
rationale for the assessment in detail. For the 1999 NATA, EPA is encouraged to
update all IRIS cancer and non-cancer dose response values for those chemicals
having new health effects data since the existing IRIS assessment.

3.2.3

1996 & 1999 and FUTURE
NATAs

14
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SECTION WHERE

CHARG RECOMMENDED SCHEDULE
No. E No. SUBJECT ABBREVIATED RECOMMENDATION DISCUSFSCI)%NNSAN BE FOR IMPLEMENTATION
For the 1999 NATA include dioxins. Also, consider establishing a specific schedule
Dose-Response for periodic update of the NATA risk estimates, by setting a calendar date that will
20 3 Information be used for selection of reference information from secondary sources (i.e., only 3.23 1999 and FUTURE NATAs
data available “as of” the given date will be used for the update).
Degree of Indicate in the document the differences in relative risk expected if MLEs were to be
21 3 Conse%vatism in used instead of upper bound estimates of cancer potency, in cases where both are 3231 1996, 1999 and FUTURE
Health available. Provide comment on the effect of different uncertainty factors on the e NATAs
selection of specific HAPs as risk drivers.
Validating Dose- JFor 1999, request that States provide reference concentrations as part of inventory
22 3 Response or state review of NATA. The State estimates could be provided in an appendix 3.2.3.2 1999 and FUTURE NATAs
Predictions table for compilation purposes.
Use of Ora | vs. For 1996, provide an estimate of the potential variability of the oral to inhalation
nhalation Data extrapolation, and the implications of this for the derived toxicity values. e
23 3 Inhalation D polati d the implicati f this for the derived toxicity val 3.2.33 1996 NATA
Deviations from Consideration should be given in future NATAs to possible deviations from linearity
24 3 Linearity in the dose-response functions for non-cancer risk. 3.2.34 1999 and FUTURE NATA
25 3 Indirect Exposures g:epéf:la_ig NATA should include the effects of indirect (non-inhalation) exposures 3236 1999 and FUTURE NATAs
Uncertainties in the For the 1996 NATA more clearly indicate which of the uncertainties are due to the
process and which are due to the more general risk assessment .2.3.
26 3 Dose Response ASPEN/HAPEM d which d h I risk 3.2.3.7 1996 NATA
p process.
As acute health effects are considered for evaluation in future NATAs, a careful
Micro Environments fmatching of toxicity value estimates and exposure estimates will be needed.
27 3 and Dose Response JSimilar concern is needed when considering the effects of background and indoor 3.23.8 FUTURE NATAs
sources of HAPs on health impact estimates that are subject to threshold effects.
For the 1996 NATA, include more discussion of the implications of considering only
Risk chronic health effects. For the 1999 NATA, include less-than-lifetime exposure
-+, [Jhealth assessments, exposure assessments, and risk assessments, if possible. Some
28 4 v(\:lggliigtsirgsagfotﬂé of thses actions will require the development of standard assessment guidelines and 3.2.4.2 199, 19%%%&% FUTURE
Overall Approach |N€W evaluations and entries into IRIS, as well as modification in estimation
PP procedures and data in all phases of the NATA to begin to address short-term, acute
effects.
Risk . . . L
.. [JFor the 1996 NATA, increase discussion of potential impacts of total exposure,
29 4 V(\:/gglr(ﬁg;esrgsa;'&?]é including the indoor source issue. For the 1999 NATA, include other sources of 3.24.2 1996,199’\?Aa}rrstUTURE
Overall Approach exposure in the risk analysis.
Risk
Characterization: JFor 1996 NATA, provide a more balanced discussion of the possible sources of
30 4 Weaknesses of the Junder- versus- over-estimations of HAP exposures and risks. 3.2.4.2 1996 NATA
Overall Approach
Aggregate and For the 1996 NATA expand the discussion of the rationale for the approaches used
31 4 Cumulative Risk to aggregate cancer and non-cancer risks and the impacts of these approaches on 3243 1996 NATA

Issues

uncertainty. Also, expand the discussion on the possible extent of the influence of
background concentrations and other model assumptions on the risk outcomes,
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SECTION WHERE

CHARG RECOMMENDED SCHEDULE
No. E No. SUBJECT ABBREVIATED RECOMMENDATION DISCUSFSCI)%I\NISAN BE FOR IMPLEMENTATION
For the 1996 NATA, evaluate the impacts of combining the A and B1 carcinogens,
leaving the B2 and C carcinogens as separate entities, and see whether this
Adaregation and changes the conclusions about risk drivers or the risk drivers characterization. If this
32 4 C%gragterization of evaluation has significant impact, decide on the optimal approach for the main 32431 1996, 1999 and FUTURE
Cancer Risks presentations and provide an appendix with an alternate approach(es), along with e NATAs
’ an evaluation that integrates Class A, B1, B2, and C carcinogens. When deciding
on one approach over another, document the rationale for the selection and any
history of use of a particular approach.
Aggregation and For the 1996 NATA, the section that discusses which HAPs are important risk drivers
33 4 Characterization of [should take note of the possibility that other compounds underestimated by the 3.243.1 1996 NATA
Cancer Risks. model could be risk drivers.
Aggregation and For the 1996 NATA, please clarify this issue of the difference between seeking a
34 4 Characterization of Jrelative ranking vs. an absolute risk and the differential influence that conservative 3.2.3.4.1 1996 NATA
Cancer Risks. assumptions employed when aggregating risk may have on these.
Aggregation and I the 1996 NATA, eith te the HI based de/mechanism of acti 1996, 1999 and FUTURE
35 4 Characterization of or the , either create the ased on mode/mechanism of action or 392432 , an
Non-Cancer Risks remove the HI, applying it properly in the 1999 NATA. NATAs
Aggregation and For the 1996 NATA, either reexamine the IRIS database and calculate target-organ
36 4 Characterization of specific “RfC’s” based on NOAELs (or Benchmark dose equivalents) for each organ 32432 1996. 1999 and FUTURE
Non-Cancer Risks considered, or delete the TOSHI. If the TOSHI are deleted here, they should be TET NATAs
' developed (with up-to-date, target-organ specific data) for the 1999 NATA.
For the 1999 NATA, consider running the risk analysis using alternative toxicity
37 4 Alternative Risk values for a few key chemicals to provide a scenario-based approach for identifying 3244 1999 NATA
Evaluations. the importance of these values in the overall assessment. This action should be e
taken in the near future to help inform priorities on research areas.
For the 1996 NATA, select 1 or 2 air toxics having substantial databases and
" ’ develop a risk assessment based on their data and compare it to the model results of
38 4 écgm:tti'gﬁsR'SK the current draft. For the 1999 NATA, explicitly incorporate all the credible data in 3.24.4 1996, 199,\?A§rrj£SFUTURE
’ the assessments and incorporate the results of validation/evaluation research in the
selection and parameterization of models.
For the 1996 NATA, the discussion of children should be clarified to indicate that
39 4 On the Issue of they are an important life stage to be considered and therefore are already 3245 1996 NATA
Children. incorporated in the chronic assessments. However, the exact degree to which these e
assessments either under- or over-estimate risks to children is unknown.
On the Issue of When future NATA's consider less-than-lifetime exposure effects, special attention
40 4 Children must be paid to children, because they are likely to have different short-term 3.2.45 1999 and FUTURE NATAs
' exposures and sensitivities compared to adults, and thus the risks may be different.
a1 4 Additional For the most part, the document is internally consistent, except for a few instances 3246 1996 NATA
Clarification Issues [(a through i). For the 1996 NATA, consider clarifications of the above points. e
Diesel emissions should be included in the NATA. A specific section should be
devoted to a clear, succinct explanation of the basis for the Agency’s conclusions
: fel regarding health risks from DEP. The section should address both cancer and non-
42 5 Diesel Emissions cancer risks, and links to risks attributed to ambient particulate matter. The wording 3.25 1996 NATA
should be moderated to more accurately reflect the uncertainty of the health risks
and CASAC's position regarding the cancer risk range in the Diesel HAD.
Uncertainty and For the 1996 NATA, use the scenario-based approach described above to represent
43 6 Yy the uncertainty in the analysis, placing the emphasis on inaccuracies, rather than 3.2.6 1996 NATA

Variability

imprecision.
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SECTION WHERE

CHARG RECOMMENDED SCHEDULE
No. E No. SUBJECT ABBREVIATED RECOMMENDATION DISCUSFSCI)%NNSAN BE FOR IMPLEMENTATION
44 6 sgﬁ:%ﬁ:?t}/gngcmc For the 1996 NATA, differentiate between NATA-specific and universal sources of 326.1 1996, 1999 and FUTURE
Commen%/é p uncertainty, and between major and minor sources of uncertainty. e NATAs
45 6 \L/Jgﬁg%ﬁg?tysangcmc Use the scenario analysis to help bound the NATA risk estimates and avoid 3261 1996, 1999 and FUTURE
Commen%/s; p oversimplified characterization of the “nominal” results as conservative. e NATAs
46 6 sgﬁ:%ﬁ:?t}/gngcmc Provide more detail in the main NATA documentation on uncertainties associated 326.1 1996, 1999 and FUTURE
Commen%/é P with emissions from area, on-road mobile and non-road mobile sources. e NATAs
47 7 \L/Jgﬁg%ﬁg?tysangcmc Distinguish between reducible uncertainty (due to lack of information) and 3261 1996, 1999 and FUTURE
o et P irreducible variability. e:0 NATAs
Uncertainty and If uncertainty estimates are to be extended to aggregate risks, careful consideration
48 7 Variability: Specific |needs to be given to which sources of uncertainty act independently across 3.2.6.1 1996, 199,\?AQI.TSFUTURE
Comments pollutants versus those uncertainties that simultaneously affect multiple pollutants.
Uncertainty and Should lists of high-exposure/high-risk counties be developed as part of the NATA
49 7 Variabilit yS ecific results, information should be provided on the key factors that determine whether or 3.26.1 1996, 1999 and FUTURE
Commen%/é P not a county is included on the list, and the sensitivity of the list to alternative e NATAs
scenarios considered in the scenario-tree evaluations.
[ For the 1996 NATA, it would be most useful if there were an Executive Summary
50 7 Communications that would summarize the key findings and conclusions. 3.2.7 1996 NATA
For the 1996 NATA, at the start of each section, it would be helpful to have the
51 7 Communications authors describe the top 5 or 6 limitations that they believe have the greatest 3.2.7 1996 NATA
impact on the results/conclusions.
For the 1996 NATA, the Agency especially in materials intended for non-technical
52 7 Communications individuals, should clearly distinguish between those parts of NATA that are well 3.2.7 1996 NATA
established, vs. those which are in an earlier, developmental stage.
For the 1996 NATA, for the lay public, it will be important to place the
consequences of exposure into the public health context. A graphic representation
‘g such as a “thermometer” type graph could be used to display the levels at which
53 7 Communications different health effects are seen, or to present different cancer risk levels. Whatever 3.2.7 1996 NATA
approach the Agency chooses, all communication materials intended for the
general public should be pre-tested to assure comprehension.
For the 1996 and 1999 NATA, we recommend that the Agency consider developing
a qualitative ranking with perhaps an alphabetic listing in a table of the counties
54 7 Communications that score in the top grouping in terms of exposure and risk, but that this table be 327 1996 NATA
accompanied by an indication of the factors that contribute to each county being o
among the high exposure/high risk grouping, and the degree of confidence that can
be placed in these factors.
For the 1996 NATA, results from the proposed assessment, for an information-rich
HAP such as benzene, would be appropriate for the CAAA Section 812 study and
Benefits Analysis should be considered. Descriptions of the limitations of the NATA for the CAAA
55 8 Yy Section 812 national benefits assessment need to be clearly articulated in both the 3.2.8 1996 NATA

NATA and the CAAA Section 812 studies. NATA and CAAA Section 812 study
teams should work together to assure that the important goals of these related
assessments are attained in a timely manner.
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SECTION WHERE
CHARG RECOMMENDED SCHEDULE
No. E No. SUBJECT ABBREVIATED RECOMMENDATION DISCUSFSCI)%I\NJSAN BE FOR IMPLEMENTATION
EPA should rapidly develop a research plan to identify the work (information
collection, research, and assessments) it will perform with existing resources over the
56 9 Etrjitéjrri(tei;esearch next few years that will directly improve the 1999 NATA. This plan should be 3.2.9 1996, 199’\?Az3‘|.rstUTURE
closely linked to, and consistent with, the overall Air Toxics Research Strategy and
should be reviewed bz this or similar Panel.
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2.0 INTRODUCTION

2.1 Background

The air toxics program was authorized under the 1970 Clean Air Act and
reauthorized through the 1990 Amendments to the Clean Air Act (CAA). Since 1990, EPA
and its regulatory partners, including State, locd, and triba governments, have made
consderable progressin reducing emissons of ar toxics through regulatory, voluntary, and
other programs. To date, the overdl air toxics program has focused on reducing emissions
of ar toxics from mgor ationary sources through the implementation of technology-
based emissions standards. These actions, as well as actions to address mobile and
dationary sources under other CAA programs, have achieved subgtantial reductionsin air
toxicsemissons. The EPA expects, however, that the emission reductions that result from
these actions may only be part of what is necessary to protect public hedth and the
environment from ar toxics. The Agency’s gpproach to reducing ar toxics risks conssts
of four key components®: a) source-specific and sector-based standards (e.g., risk-based
standards, under the Residua Risk Progran®; area source standards, through the Integrated
Urban Air Toxics Strategy)® (See U.S. EPA. 1999); b) nationd, regional, and community-
based initiatives; €) Nationd Air Toxics Assessment (NATA) activities, and d) education
and outreach.

As a primary component of the EPA’s nationd air toxics program, NATA activities
include all data gathering, analyses, assessments, characterizations, and related research
needed to support the other components of the EPA air toxics program. More specificaly,
NATA attivitiesindude: expanding ar toxics monitoring; improving and periodicaly
updating emissons inventories, periodicaly conducting nationd- and locd-scde air
quality, multi-media and exposure modeling; characterizing risks associated with air toxics
exposures; and continuing research on health and environmentd effects of, and exposures
to, both ambient and indoor sources of air toxics. The EPA plans to use these technical
support activitiesto help set program priorities, characterize risks, and track progress
toward meeting overdl nationd air toxics program gods, as well as specific risk-based
gods such asthose of the Integrated Urban Air Toxics Strategy.

As part of the NATA activities, the EPA Office of Air Quality Planning and
Standards (OAQPS) has completed an initial national-scale assessment that demongtrates
an approach to characterizing air toxics risks nationwide. Thisinitial assessment provides
preliminary information for characterizing, on anationa scale, potential hedth risks
associated with inhalation exposures to 32 air toxics identified as priority pollutantsin the
EPA Integrated Urban Air Toxics Strategy®. In addition, the assessment examines the

The Agency’ s approach to reducing air toxics aso includes control of criteriaair pollutants, including
particul ate matter (PM), ozone (O,), nitrogen dioxide(NO,), sulfur dioxide(SO,), carbon monoxide(CO) and
lead (Pb), with specia focus in recent years on the precursors of PM and O,. However, the term air toxics is
usually associated with non-criteria hazardous air pollutants (HAPs) and their precursors, and efforts aimed
at criteria pollutants are not a focus of the NATA exercise. An exception islead, which is both acriteria
pollutant and a HAP addressed in the NATA study.

5 The Integrated Urban Air Toxics Strategy is documented in 64 FR 38705. See U.S. EPA .1999. Also
available on-line at http://www.epa.gov/ttn/uatw/urban/urbanpg.html.

Exposure to air toxics occurs directly through inhalation, but also indirectly due to the partitioning of HAPs
to other media, such as soil, water and food, and subsequent ingestion or dermal exposure. The 1996
NATA study considers only the direct inhalation pathway.
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inhaation exposure resulting from emissions of diesd particulate matter. The primary
dated goals of the initid nationa-scae assessment areto assg in:

a) Identifying air toxics of greatest potential concern, in terms of contribution
to population risk;

b) Characterizing the relative contributions to ar toxics concentrations and
population exposures from different types of air toxics emisson sources,

C) Setting prioritiesfor the collection of additiond ar toxics data (e.g.,
emission data, ambient monitoring deta, data from persona exposure
monitoring) for use in local-scale and multipathway modeling and
assessments, and for future research to improve estimates of air toxics
concentrations and their potentia public hedth impacts;

d) Egtablishing a basdine for tracking trends over time in modeled ambient
concentrations of ar toxics, and

€) Egtablishing a basdline for measuring progress toward meeting goas for
inhaation risk reduction from ambient air toxics.

2.2 Charge

In the months leading up to the SAB NATA Review Panel mesting, the Agency and
the Board negotiated a Charge consisting of the nine questions below as follows:

1. Given the nature of the NTI and the methods by which it was developed and reviewed, have
available emissions data been appropriately adapted for use in this assessment? Can you
suggest improvements to EPA’ s application of the NTI for use in future initial national-scale
assessments?
a) Can you suggest improvements to the treatment of compound classes (e.g., chromium
and compounds), given the nature of the information available in the inventory?
b) Can you suggest improvements to the methods used to spatially distribute area and
mobile source emissions?
¢) Can you suggest improvements to the methods used to specify default point source
emission characterigticsin lieu of missing emissions data?

2. Isthe approach taken for the geographic aggregation of ambient and exposure
concentrations generated by the ASPEN and HAPEM4 models appropriate in light of the
limitations of the models, the available emissions data, and the results of the comparisons of
ambient predictions with ambient monitoring data?

3. Hasavailable dose-response information (e.g., different sources of information, a different
prioritization scheme) been appropriately used in this assessment? Can you suggest methods
that could improve upon the use of available dose-response information?

4. What are the strengths and the weaknesses of the overall conceptual approach to risk
characterization used in this assessment? Given the underlying science and the intended
purposes of the assessment, can you suggest ways in which the risk characterization could be
improved?
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a) Isthe method used to aggregate cancer risks appropriate? The aggregation of
carcinogenic risk within two categories, based on weight-of-evidence classifications, is of
Barticular interest. _ _

) |s the method used to aggregate non-cancer hazards appropriate? The summation of
hazard quotients within target organs, the categorization of sums by ranges of uncertainty
factors, andtheinclusion of all target organs (asopposed to only the organs associated with
the critical effect) are of particular interest.

5. Although EPA has concluded that available data are not sufficient to develop a reliable
quantitative estimate of cancer unit risk for diesel emissions, it is clear that this pollutant class
may be of significant concern in a number of urban settings. Therisk characterization in this
report includes a discussion of diesel particulate matter to help states and local areas frame the
importance of this pollutant compared to the other air toxics. In the context of this assessment,
isthe discussion in this report regarding making risk comparisons among other air toxics
appropriate? Can you provide any suggestions that would improve upon this approach to
comparing the toxic health effects of diesel particulate matter with other pollutants?

6. Given the limitationsinherent in this preliminary assessment, have uncertainty and variability
been appropriately characterized?
a) Can you suggest ways that the characterization of uncertainty and variability could be
improved, made more transparent, or integrated more effectively into the risk
characterization?
b) Can you suggest methods for quantifying individual as well as composite uncertainties
associated with the emissions inventory, dispersion modeling, exposure modeling, dose-
response assessment, quantitative risk estimates, and accumulation of risk across air
toxics?

7. Have the results of the assessment been appropriately and clearly presented? Can you
suggest alternative methods or formats that could improve the presentation and communication
of these results?

8. The exposure methodology in NATA is being considered as one candidate for providing the
basis for a national scale benefits analysis (asrequired in Section 812 of the CAA). Please
comment on the strengths and weaknesses of this approach, recognizing the limitations outlined
in the NATA report.

9. Do you have suggestions for research priorities that would improve such air toxics
assessmentsin the future?

2.3 SAB Review Process

The SAB Pand was recruited following nominations received from SAB Members
and Consaultants, the Agency, and outside organizations. The group met in public sesson on
March 20 -21, 2001 at the Radisson Governor’s Inn in Research Triangle Park, NC.
Written comments were prepared before, during and after the meeting by Pand members
and conaultants, and made available at the meeting, which formed the basis for this report.

A more detailed description of the SAB process for this review can be found in
Appendix A.
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3. EVALUATION OF THE DRAFT 1996 NATA

3.1 General Findings

The Panel found that the draft NATA 1996 document (U.S. EPA/OAQPS, 2001)
represents an extensve and comprehengve effort to sysematically evauate and link the
various components of the risk paradigm relevant to HAP impacts, including emissons,
amospheric transport, human exposure and risk. 1n the absence of widespread
measurements, the 1996 NATA rdies on modding to estimate some e ements of the
emissonsinventory, aswell as ambient concentrations and exposures. While some aspects
of the current data collection and modding are advanced enough for confident prediction,
others are till highly uncertain. An expanded set of measurementsis needed to evduate
and develop confidence in the moddss, and to provide independent information about spatial
digtributions and trends over time.

As part of our review, we have identified specific areas where the current NATA is
especidly problematic. Some of these difficulties can and should be addressed for the
current 1996 assessment. Others suggested improvements will require a more long-term
effort, and should be targeted for the 1999 and future NATA’s. In the recommendations
that follow in this advisory, short- vs. long-term targets for implementation are identified.

The development of a nationwide assessment of ar toxic emissons, atmospheric
trangport, human exposure and risk is a daunting task, and the Agency has had to make a
number of choices cognizant of the limitations in scientific understanding, available data,
and the time and resources available for the assessment. A key choice hasinvolved the
selection of the spatid scale of aggregation for conducting the NATA, and for reporting the
results. The censustract is utilized as a bags for estimating emissions (et times inferred
from information at higher levels of aggregation, such asthe county leve), predicting
atmospheric trangport, defining receptor populations, and computing their exposures and
risks. The results are then aggregated back up to the county level for reporting purposes.
While we agree with this basic strategy for assessment and reporting, there are a number of
difficulties that arise in itsimplementation.

The census tract isagood unit for defining the demographic characteristics of
receptor populations, but it is not a good geographic unit for air pollution modeling and
asessment. In particular, densdy populated census tracts are smdl, while those in sparsdly
populated areas tend to be large. This tends to misrepresent the dllocation of emissons and
bias the calculation of representative ambient and exposure calculaions for densdly vs.
sparsaly populated areas. This problem needs to be identified in the current NATA, and
addressed in future NATAS through conversion to aregular patia grid for emissions
tracking and the caculation of ambient concentrations, with subsegquent conversion back to
underlying census tracts for population exposure and risk calculations.

A mgjor finding of the Pandl isthat parts of the NATA are based on reletively
religble data and/or well-established scientific estimation and modeling methods, while
other aspects are based on more limited data and methods that are in an earlier,
developmental stage. This appliesto al aspects of the NATA, including emissons
estimates, estimates of ambient concentrations based on the ASPEN model, estimates of
exposure based on the HAPEM modeling system (or, as suggested in our report, other,
smpler methods that should be consdered in pardld with the HAPEM predictions), and
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risk estimates requiring the use of toxicity values based on different amounts of scientific
information and consensus. To help citizens and other users of NATA better understand the
differing bases for NATA results, we recommend use of a hierarchical presentation of
results that distinguishes between quantities measured or modeled &t different levels of
scientific development, and with differing levels of available data and confidence.

The scientific basis for EPA’SNATA will continue to evolve as new data and
improved methods are developed for estimating emissions, concentration, exposures and
hedlth effects. It isthusimportant for the Agency to carefully document the changesin
methodology used for successve NATA'’s. The current NATA document is largely
successful in meeting this objective (though further changes are expected in response to
the specific recommendation provided in thisreport). It isaso important for the Agency
to maintain the cgpability of updating past NATAS as new ones are performed. Thisis
essentia for the Agency in meeting the fourth and fifth goa's (see end of Section 2.1 of
this report) of establishing abasdine for tracking trends and progress in reducing air toxics
emissions, concentrations, exposures and risks. In this manner, the NATA may be used by
industry, the states, citizen groups and other stakeholders as a basis for improving and
vaidating their data inputs and better focusing their efforts for data collection, risk
management and risk communication.

While we have attempted to provide specific information and recommendations to
improve the 1996 and future NATA studies, we recognize that much of the need for
improved information applies generdly to the field of air toxics and risk assessment and is
not specific to the NATA. When uncertainties and concerns are agpparent in the NATA
methodology, we have attempted to distinguish between those specific to NATA and those
more broadly gpplicable across the field of environmenta health risk assessment. We dso
note that we have focused on the generd methodology presented in the NATA document,
and not the specific values of inputs and parameters used to implement it (though specific
examples are identified to be illugtrative of apparent problems and areas of concern). The
absence of comment on specific emission, atmospheric transport, exposure and toxicity
factors should not be construed to indicate Pand review and approva of these values.
Separate peer review is required for the specific parameter values and factors used to
implement the NATA.

Recommendation #1: Separate peer review should be conducted for the specific input
parameters and values assumed for the different modules of the NATA model.

3.2 Responses to Specific Charge Questions
3.2.1 Charge Question 1

Given the nature of the NTI and the methods by which it was devel oped and reviewed,
have available emissions data been appropriately adapted for use in this assessment? Can you
suggest improvements to EPA’ s application of the NTI for use in future initial national-scale
assessments?

Given the enormity of this task, the Agency has made a vdiant effort to compile a
modd-ready national air toxics inventory for the point, area, on-road and non-road source
sectorsfor 1996. The NATA document (U.S. EPA/OAQPS, 2001) appropriately
acknowledges the limitations in the information and implications of thisfor the
development of the 1996 NTI. The Emissons Modding System for Hazardous Air
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Pollutants (EM S-HAP) which was developed to process the emissions inventory data for
subsequent air quality modeling (see Appendix C of the NATA report) isimpressive,
However, there are a number of steps that should be taken to further improve the accuracy
of the results of the assessment and reduce the uncertainties. Our comments address
improvements that could be consdered in future gpplications and iterations of the NTI and
the National-Scale Air Toxics Assessment (NATA). They specificaly address
improvements for the collection of raw HAP emission inventories and the gpplication of
EMS-HAP for the various source sectors (i.e., point, non-point, on-road and non-road
Sources).

3.2.1.1 National ToxicsInventory (NTI)

Improvements in the development of the 1996 Nationa Toxics Inventory (NTI) are
evident when compared to the inventory that was prepared for the 1990 Cumulative
Exposure Project (CEP). There are Sgnificant differencesin the national emissonstotas
between the two studies presented in Table 4-4 of the NATA report. We believe that much
of this difference isaresult of improved data, progress made by the Agency in resolving
the emissons inventory discrepancies, and the development of more advanced emission
inventory methodologies. The emission inventory developed for the CEP relied heavily on
VOC and PM emission estimates from an interim 1990 National Emissons Trends (NET)
Inventory. The criteria pollutant emissions were converted to individua HAP emissionsvia
speciation profiles which are now considered dated and are no longer used by the Agency to
esimate HAP emissons. We are supportive of the iterative approach taken by the Agency
to improve the emissons inventory and continue to view the development of future nationa
ar toxicsinventoriesasawork in progress.  The incluson of emisson and facility
specific information collected by State and Local Air Pollution Control Programs for point
sources represents a significant advancement in this effort.

The Table 4-5 Facility Count Summary by state provides the reeder with some
ingght about the extent of the Sate point and area source inventories that were available to
the Agency in developing the 1996 NTI. We understand that there could be some overlap
between the NTI and the NET, so the word “unique’ should be removed from the Table
since it may suggest to the reader that the two inventories are mutualy exclusive of one
another. We agree that the NET provides a good resource for checking NTI's
completeness. A quick examination of the NTI/NET facility count ratio indicates arange of
0.07 to 4.60. We are concerned that facilities may be missaing from the 1996 NTI in Sates
wherethisratio iswell below one. Thiswould result in an underestimation of emissons
for these states, directly impacting predicted ambient ASPEN concentrations and
subsequent risk predictions.

In the next round of data collection for the 1999 NTI, the Agency should consider
implementing some quality assurance/quality control measures to ensure that a satisfactory
level of completeness and accuracy is achieved. Thiswould include a careful review of the
NET facility files for the sates with extremely low ratios to determine how many HAP
point and area sources are missing. Once these facilities are identified, an effort could be
undertaken with the affected state or industry to review the necessary raw HAP emissions
information. The current emisson inventory format developed by the Agency in the AIRS
database, which ligts the HAP emissions associated with each facility, provides an excdlent
way to efficiently review and verify the large amounts of emissonsinformation. The
identification of dl missing point sourcesin the NTI will be adifficult task. The best
future solution will be the development of a consstent nationd HAP emissions inventory
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data collection and reporting rule, with proper incentives for industry to participate and
comply. Thiswould help to diminate the potential bias of missing facility emissons and
the associated underestimation of exposure and risk that currently exist for these point
sources in the 1996 NATA.

Recommendation #2: For 1999 NATA, implement additional QA/QC measures to
ensure that a satisfactory level of nationwide completeness and accuracy is achieved for the
point and area source emission inventories.

In future NT1 assessments of on-road emissions, the Agency should make an effort
to incorporate State and Loca Air Pollution Control Program data for on-road emissions.
Some States have county specific (vehicle milestraveled) VMT and VOC data sets thet are
prepared as part of their State Implementation Plans (SIPs). The NTI uses HAP vehicular
emission factors generated by MobTox5b and then multiplies them by county VMT
estimates that are based on a population surrogate. An analysis comparing the VMT
estimates for the New Y ork Metropolitan Area prepared by the EPA and New Y ork State
indicated large differencesin emisson estimates (NESCAUM, 1999). Thestate VMT
estimate in the NESCAUM report is based on actua vehicle count data from the
Department of Transportation. The EPA VMT estimate is based on a population surrogate.
In the above data sets, the patterns resulting in county differencesin VMT indicate that the
EPA method will result in underestimation of on-road emissonsin more suburban
counties, while largely overestimating on-road emissons in urban counties.  Etimating
VMT on gate populations will aso not reflect on-road emission increases in those states
which have a sgnificant seasond increase in trandent populations (e.g., tourists).

In addition, Colorado’ s Department of Public Health and Environment sent EPA an
andysisthat suggested that HAP inventory estimates developed by the Agency in the draft
NATA for seven Colorado counties were higher than what would have been estimated using
more refined input parameters from the State of Colorado (Silvaand Wells, 2001). Using
default values for input variables, such as average vehicle speed and the percentage of cold
darts, can result in the underestimation or overestimation of loca scae inventories. In
future NATA assessments, on-road models that incorporate state- or urban-specific input
variables (e.g., vehicle speeds, vehicle fleet type and age, etc.) should be developed to
estimate on-road HAP emissions.

The NY State Department of Environmental Conservation (NY SDEC) attempted to
verify the HAP emission factors generated by the MobTox 5b modd (NESCAUM, 1999).
To address this problem the MobTox input files were placed into the Mobile Modd which
generates emisson factors for total organic gases (TOG), but not air HAPs. These TOG
factors were then compared to the VOC emission factors generated in the SIP
demongtration for the New Y ork Metropolitan Area (9 counties). The results of this
andysisindicated that EPA’s MobTox inputs tended to underestimate TOG emissions, at
least for New Y ork City, which suggest that HAP emissons are Smilarly underestimated.
The development and application of the hydrocarbon mass metrics used to generate HAP
emission factors by MobTox 5b needs to be discussed in more detail to create transparency
for this critical portion of the emissions inventory.

Recommendation #3. For 1999 NATA, continue the development of the on-road model to
accept input parameters devel oped by State and Local Air Pollution Control Agenciesfor the
development of the 1999 on-road emission inventory. Provide more detail on how the on-road
HAP emission factorsfor the MobTox 5b model were devel oped.
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The determination of the non-road emission inventory appears to be one of the
weskest linksin the NATA document (U.S. EPA/OAQPS, 2001). The NATA document
does note the limitations associated with the development of the nonroad emissons
inventory and acknowledges the recent 202(1)(2) rulemaking which outlines aresearch
drategy to improve the non-road emissions inventory for future NATA studies. We
reviewed Appendix C and the paper on the Geographic Allocation of State Level Non-Road
Engine Population Data to the County Level (9/16/98) to take a more in-depth look at the
factorsused in NATA 1996 for determining and alocating non-road emissons.  The
document indicates that non-road construction equipment emissions were estimated by
assuming there was a proportiond relationship between the dollar value of congtruction and
the amount of congtruction in agiven area. Thisis not a good surrogate to use when
estimating these emissions for urban countiesin the northeast and perhaps in some other
aress of the country where housing and commercia building prices are extremely high. For
example, the reative contributions of non-road diesd PM contributions are unredigticaly
high for the NY C Metropalitan counties. While the dallar value of condruction is highin
these counties, less of this congtruction is a new Stes where non-road diesd is used
extensvely for eath moving. Rather, congtruction occurs more at existing Sites, where
the ground is aready level (and, for example, much of the work is done by in-place cranes).
A smilar over-estimation of non-road diesdl emissonsis likely to occur in other urban
aress that are adready highly developed, given that these emissions are based primarily on
the dollar value of congruction.

The relationship between the cost of construction expenditures and non-road diesdl
emissons varies across the country and the potentia impact of the use of this emissons
surrogate needs to be evaluated in future NATA assessments. This factor may aso be
impacting emission estimates for other HAPs (besides diesdl) associated with nonroad
congtruction (e.g., formaldehyde, benzene, acrolein, and acetaldehyde) in these urban aress.

Recommendation #4: For 1999 NATA, critically re-evaluate surrogates used to
estimate the non-road emissions inventory and make adjustments where necessary. Continue
the development and verification of the non-road emission inventory and non-road model for
futureiterations of NATA by expanding the research agenda to fill known important data
gaps. These data gaps should be prioritized to reduce the most significant uncertainties
associated with the non-road emission inventory and model predictions.

3.2.1.2 Reactivity Class Decay Rates

The reactivity categories and decay rates should be identified for each HAP modeled
inthe NATA. We are specificaly concerned about how EMS-HAP handles emissions of
1,3-butadiene, achemicd that undergoes rapid decay in the daylight (estimated half-life =
1.6 hours), but dower decay at night (estimated hdf-life = 9 hours) ( CARB, 1992; Harley
and Cass, 1994). We bdieve that EMS-HAP processing should account for seasona
variationsin decay rates. Critica assumptions and uncertainties associated with the
assignments of reactivity classfications for HAPs, and decay rates for various stability
categories for modding should be discussed in more detall. It isimportant for this
emissions characterization and processing agpect of NATA to be scientifically defendable.

Recommendation #5: For 1996 NATA, reactivity categories and decay rates should be

identified for each HAP modeled in ASPEN. Critical assumptions and uncertainties
associated with the assignment of reactivity classifications for HAPs should be discussed.
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Recommendation # 6: For 1999 NATA, update reactivity categories assignments and
decay rates by incorporating HAP specific information when available. For HAPs identified
asimportant risk driversor regional contributors evaluate the impact of the assumption that
each pollutant within a specific reactivity classis assumed to decay at the same rate.

3.2.1.3 Temporal Allocations

The use of the eight 3-hour blocks to calculate annua ambient concentrations for
each time block in each census tract is a strong feature for anticipated downstream uses. It
alows HAPEM to account for daily variaionsin HAP exposure by using the activity
patterns for the point, area, onroad and off-road source sectors as presented in Appendix D
of the EMS-HAP Users Guide. The emissons Equation 5-1 in Appendix C provides an
excelent example of how emissions are divided to provide a grams/second emission rate
for each three-hour period during the day. For example, emissons rates for mobile source
HAPs are higher during the 3-hour blocks which contain rush hours. Therefore, the
potential HAP expasure while driving or walking during these time periods would be higher
and can be accounted for by activity patterns contained in HAPEM. Figure 3-3 provides an
excdlent example of the daily fluctuations of a HAP concentration overlying the daily
activity scenario of acohort. This appearsto be avery good approach for capturing daily
variability in ambient exposure concentrations in relation to activity patterns.

It would be interesting to see the range of predicted daily vaues for some of the
HAPs identified as risk drivers in future assessments. While the gpproach for diurna
dissaggregation of emissonsis gppropriate, we do note in the following section that, in its
coupling with HAPEM, ignoring seasond variaion and using a sequence of independently
sampled person-days to represent annual exposure does lead to a misrepresentation of
long-term individud to individud variaionsin exposure, and that the result may only be
gppropriate for estimating the median (rather than the full distribution of) exposuresin a
census block or county.

3.2.1.4 Quality Analysisand Quality Control (QA/QC) and the Reduction of Uncertainties

Under Section 3.5.2.6 of the Agency’s Guiddines for Exposure Assessment, it is
dated: “Any data developed through previous studies should be validated with respect to
both quality and extrapolation to current use. One should consider how long ago the data
were collected and whether they are dill representative.”  Although the Agency stated in the
report that it went through three rounds of review with state and loca agencies, this review
process was apparently not stringent enough to be considered as a QA/QC evaluation. This
is pointed out in the NATA document, when it Satesthat, “ EPA has not undertaken afull
QA/QC evauation of the NTI,” (page 56) and “EPA did not attempt to verify the methods by
which emissions were estimated or undertake a full qudity control evauation of the NTI”
(page 104). Theresults of any assessment conducted by using models can only be as good
asthe quaity of the input data used for the andysis. The importance of QA/QC processes
is obvious and the needs for further reduction of the uncertainties stated in subsequent
discussion in this review report should also be clear.

Recommendation # 7. For 1999 NATA, implement additional QA/QC measures to

ensure that a satisfactory level of completeness and accuracy is reached for all emission
inventories.
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a) Can you suggest improvements to the treatment of compound classes (e.g., chromium and
compounds), given the nature of the information available in the inventory?

While in some instances ignoring speciation effects for an eement or grouping
compounds with smilar behavior can lead to beneficid smplifications for andyss, this
must be done with great care. The grouping of chromium compounds to improve modding
efficiency creates downstream problems for the proper risk characterization of these
compounds and introduces more uncertainty than necessary. The issue of how much
hexavdent chromium (Cr®*) is present in total chromium stack and ambient measurements
has been investigated by numerous researchers over the past decade (Bell and Hipfner,
1997; Grohse, et a, 1998; Scott et al., 1997). The use of the assumption that 34% of the
tota ambient chromium is present in the carcinogenic hexavadent form cdearly resultsin
regiond over and underestimations of risk. Chromium compounds should not be grouped
and should be segregated based on vaence state using the SIC codes when the inventory is
developed. For example, census tracts which contain chromium electroplaters or chromate
production facilities will have amuch higher proportion of ambient Cr®* than census tracts
impacted by municipa waste combustion facilities. The Agency should gpportion Cr®* for
each source category in the EMS-HAP stage and have two separate inputs into the modd as
chromium and Cr®* using the available literature on this subject. Different fate-and-
transport factors for chromium and Cr®*, such as reactivity decay rates, should dso be
utilized for ASPEN and other trangport mode calculations.

The use of the assumption that 65% of the predicted tota ambient nicked is
insoluble and in the crysdline form is a conservative assumption for assessng cancer risk.
It is more conservative than the 50% assumption used in the Utility Study (EPA, 1998a).
The Agency should investigate if the available literature on this issue would support a
source-specific speciation approach as suggested above for Cré*.

Given the available emissonsinformation for polycyclic organic matter (POM), the
grouping of POM speciesinto two groups is gppropriate. Theinclusion of the toxicity
equivaency factors (TEF) gpproach for dioxin compoundsin EMS-HAP is dso appropriate.

Recommendation # 8: For 1999 NATA, the Agency should apportion Cr®* for each
source category in the EMS-HAP stage and have two separate inputs into the model as
chromium and Cr®" using the available literature on this subject. In addition, a reactivity
decay rate will have to be developed and incorporated into EMS-HAP for Cr®".

b) Can you suggest improvements to the methods used to spatially distribute area and mobile
Source emissions?

The Agency recognizes the uncertainty associated with estimates for area and
mobile emissions sources that are compiled on a county-wide basis, and then dlocated
using spatid dlocation factors (SAFs) to census tracts within the county. Whileit is
difficult with current information to estimate emissions from these sources and to dlocate
the emissons in amore refined manner than is currently done in the NATA, suggestions are
provided for future NATAS.

EMS-HAP handles point source location defaulting within census tracts by
eliminating census tracts with aradius less than or equa to 0.5 km, because the ASPEN
model would caculate excessvely high concentrations for these smdl areas. A default
consolidation mechanism should aso be devel oped for area, on-road and non-road
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emisson census tract spatid dlocationsin these smal censustracts. A possible spatia
alocation method for future iterations of NATA is discussed below.

Theinitid screening assessment may result in the generation of biased results, snce
the annual average concentrations computed by county and State are greetly influenced by
area (e.g. Square miles) and population dengties. Therefore, in future iterations of NATA
the Agency should consider an dternative approach before there is any atempt to
characterize potentia public hedlth risk due to the inhdation of air toxics. This step would
involve the isolation of counties with mgor metropolitan areas and the mapping of al
averages in these locations using a uniform regular spatid grid gpproach for emissons
tracking and calculation of ambient concentrations. Once ambient concentrations are
computed for each point on the grid, concentrations in each census tract and county would
be computed as the average of the appropriately assigned grid points. Thiswould remove
the dilution effect of using large areas and would limit the influence of small censustracts,
sncethe size of acensustract is based on population density, not source activity. Source
activity should determine the magnitude of predicted concentrations. This type of andyss
in future NATAswould provide results that are directly comparable from one metropolitan
area of the country to another. For the current NATA, the Agency should consider
developing a quantitative measure of the extent to which the variable Sze of the census
tracts can distort the concentration and exposure estimates.

Our concernisillugtrated by the following brief discusson. Those countiesin
highly populated areas are predicted to have higher average concentrations while those in
the lower population areas have lower predicted concentrations. Whilethisisin part dueto
the presence of some air toxics sources (particularly area and mobile sources) that do
properly correlate (to some extent) with population, it also occurs because census tracts
are not uniform in Size: some may be as smal as 0.03 kn¥ while others are as big as 3084.2
kP, Thus for the smaller census tracts, concentrations are calculated much closer to the
source and therefore tend to be much higher on average. In larger tracts, however, the
average concentration may not be representative of average exposure concentrations,
especidly where the population is more concentrated near urban (or industrial) sources.
The resultsindicate that the digtributions in the larger tracts represent the averages of the
averages. Therefore, when you look a predominantly rura States you observe very narrow
bands of concentrations. In contrast, there is awider distribution of concentrationsin more
highly populated Stetes. Many of these smaller digtribution bands may be vaid, while
others may not. Asaresult, smdl urban areas which may be of public health concern could
be missed or overlooked. The approach taken to properly identify and characterize
locations with high air toxics exposure will be critica in developing future risk
management Srategies.

Recommendation #9: For futureiterations of NATA, consider an alternative
modeling approach for counties with major metropolitan areas and small census tracts which
would involve the mapping of all averages using a uniform grid approach. Thistype of
analysis would provide results which are directly comparable from one metropolitan area of
the country to another.

c) Can you suggest improvements to the methods used to specify default point source emission
characteristicsin lieu of missing emissions data?

The point source defaults used in the NATA for location and stack parameters are
conservative approaches and appropriate. Whileit is reasonable to enter some default stack
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data for modding purposes, it is not reasonable to use these values to create default
emisson data for facilities where dl aspects of the needed data are missing. EPA must
work with the facilities themsdves and State and Local government agencies to gather
redigtic information. In most cases, it is better to enter no informetion at al than to create
surrogate emissions data for specific plants and facilities (though efforts to estimate the
overal magnitude of omitted emissonsin a county or a census track may be appropriate
when known emitters have been eft off of the inventory.

Some suggestions for removing stack parameter defaults for facilities that have not
provided actud stack information would be to request information from the states for stack
testing information which should be available for NET sources in many states, and ask the
dates or indudtry if they could summarize any stack parameter information contained in the
test reports. Thiswould ental alarge effort, but it would help to avoid the use of default
parameters and refine the results and contributions to exposure and risk from the point
source inventory.

Recommendation # 10: For 1999 NATA, to avoid the use of default stack parameters,
request that State and Local Air Pollution Agencies or industry summarize any stack
parameter information contained in stack test reportsif available for facilities that have been
assigned default stack parameters.

-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

31




-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

3.2.2 Charge Question 2

|s the approach taken for the geographic aggregation of ambient and exposure
concentrations generated by the ASPEN and HAPEM4 models appropriate in light of the
limitations of the models, the available emissions data, and the results of the comparisons of
ambient predictions with ambient monitoring data?

3.2.2.1 General Comments

The NATA efforts a modeling HAP airborne fate, transport and exposure represent
aserious, diligent effort; and the USEPA NATA team should be commended for this work.
A subgantid effort has been made explaining and explicitly documenting cavests and
limitations of the individual components and steps of the NATA gpproach. The choice of
the census tract as a statistical receptor/exposure unit is a good starting compromise that
dlows for future coupling with multimedia/multipathway assessments. The choice of
county-level aggregation for the presentation of results is generaly appropriate (for most
of the air toxics conddered) as long as limitations and cavests are clearly identified.

The locd (rather than nationa-scale or even long-range) character of ASPEN
cdculations offers the practicd advantage that it dlows for independent local evauation
and refinement of estimates by State and local agencies. Since ASPEN incorporates well-
edtablished practices and techniques that loca agency personnel should be quite familiar
with, it should be expected that such locd evauations would be straightforward and
productive. Clearly, the NATA effort represents work in progress; it should be expected
that refinements and changes in the NATA gpproach will take place in both the present and
future phases. In particular, HAPEM4 is an essentidly new (for the fidld of air toxics) and
potentialy valuable eement that has been added in this phase. Thisis the new component,
that, from a methodological point of view, takes us from the ambient concentration-based
approach of the CEP, to an actua population exposure assessment process. It isimportant,
however, in order for aloca application, evauation, and refinement processto be
successful —in fact, in order for such a process to sart in the first place — that sufficient
guidance and support be provided by USEPA to the State and local agencies regarding the
use of new toals, such as HAPEM4. The Agency should provide the necessary resources
S0 thet, & a minimum, detailed and thoroughly tested user guides, that fully explain the
methods and rationae behind the HAPEM4 gpproach, combined with demonstration case
studies, are devel oped and provided to the State and local agencies.

Aswith every new effort, there are problems with data gaps, etc., neverthdess, the
incorporation of HAPEM4 into the NATA processisastep in theright direction. Itis
important that the NATA team distinguish between successes and failures, and identify
causes for both. In fact, it isimportant to ask not only why amodd failsin amode-
observations comparison, but, dso, if amodd performswell, if it does so for the right
reasons.

For ASPEN, HAREM4, and dl other models that might be used in future NATA
gudies, the Pand emphasizes the need for continued, improved monitoring and data
collection to dlow validation with measured data in support of the assessment. An
expanded set of measurements is needed to evaluate and develop confidence in the models,
and to provide independent information about spatid distributions and trends over time. In
this, we would dso like to reiterate a criticadl comment that was made during the SAB’s
review of the Cumulative Exposure Project (Phase 1) in 1996, which was the genesis of the
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1996 NATA. The current NATA Review Pand 4ill believes this comment to be very
relevant today. “ We aso encourage the Agency to begin examining ways in which
environmental data collected for regulatory purposes might be collected in ways that would
make these data S multaneoudy useful for scientific purposes. With some thought, . . . it
should be possible to develop improved guidelines for the collection of some
environmenta data so that it could be used for the dua purpose of assessing regulatory
compliance and advancing environmental sciencein order to improve the future protection
of public hedth.”

3.2.2.2 Specific Concerns and Recommendations

Thefollowing isalist of mgor concerns and areas for possible improvement
regarding the specific gpplication of ASPEN in NATA. It should be noted that ASPEN
relies on astandard Gaussian plume mode formulation (specificaly the Industrid Source
Complex [1SC] modd) and therefore has the well-known inherent limitations of Gaussan
models, such as the inability to handle nonlinear chemica transformations or digpersion of
contaminants in complex atmospheric flow fidds (e.g. seaand lake breezes, etc.). Infact,
some of the concerns discussed below arise precisdy from the attempt to apply ASPEN, in
the NATA approach, to Stuations that are beyond the range of applicability of its underlying
classcd Gaussian plume modd formulation.

The study attempts to use a single model, ASPEN, to modd the fate and transport of
each HAP. ASPEN is principally designed for use in predicting ambient concentrations of
primary pollutants under rdaively smple trangport conditions. While modificationsto
ASPEN are made to attempt to account for secondary pollutant formulation, these
modifications are generaly ad-hoc and do not account for the fundamenta nonlinear and
time-variable (diurna and seasond) reaction kinetics that control secondary pollutant
formation. These processes, aswell as anumber of complex terrain and meteorological
effects (e.g., regular patterns of on- and off-shore, sea-breeze winds), have important
regional and seasonad components that are not captured by ASPEN. The Agency should
identify where the mode is applicable and works well, and where it does not, and correct
and refine the modeling approach for these gpplications.

Thereislimited quaity assurance of available input deta (especidly emisson
inventories). The Agency should adopt the use of visud GIS-based tools for inventory
development/testing and for emissions preprocessing.

Thereis no consderation of regiona/seasond variability of background (in fact, no
clear definition of what is meant by background is given). The NATA report should define
what background is; perform refined gatistica andysisto identify trends and clustering in
background concentrations, and consider in the future smplified seasond grid-based
modeling for the prediction of background.

The ASPEN modd assessment provides no consideration of long-range transport
(LRT). The study should identify specific toxics with LRT concerns and perform grid
based modding (as eg. in the CMAQ [Community Multiscae Air Qudity] Hg modeing
project).

Thereis no consderation of seasond patternsin theloca ASPEN caculations (in
addition to diurna variation). In redlity, both meteorology and emissions (aswell as
chemical transformations) can exhibit strong seasona patterns and dependencies. For
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example, there is often a Significant temperature dependence for fugitive emissons that
occur via voldilization, so that emisson rates will differ as afunction of season.
Similarly, certain activities that generate HAP emissions (such as lawvn mower usein
northern states) have a strong seasond component; distributing these emissions uniformly
over the year isinappropriate. Seasond emissons preprocessing and seasonal evauations
of NATA should be used in the next iteration of NATA (i.e,, for the 1999 assessment).
The ASPEN mode is redtricted to an overly smplified, ingppropriate trestment of
secondary air toxics (such as formadehyde, acetddehyde, and acrolein) that exhibit
nonlinear chemidtry. This problem is emphasized by the inconsstency of the ASPEN
estimates with the OZIP (OZone Isopleth Plotting program) predictions for the percentage
formed versus emitted, and the known dependencies of photochemical transformations on
the variability of ambient conditions. The NATA 1996 study should specificdly sate the
uncertainties and limitations associated with the trestment of secondary speciesinvolved in
complex (nonlinear) photochemigtry (as discussed further in the following), and the
Agency should plan for development of a more gppropriate gpproach for the next phase. As
useful background, the Agency needs to more clearly state what it did to predict secondary
gpecies formation in the NATA document and not rely heavily on referenced reports for
this description.

The NATA study provides for no consderation of regiond limitationsin the ASPEN
model applicability, and the corresponding increase in model structure-related uncertainty
in areas with complex terrain, seallake breeze effects, or other conditions not addressed by
the ASPEN model. The NATA report should incorporate regiond limitationsin uncertainty
characterizations by defining topographica/climatologica regimes associated with ASPEN
goplicability (i.e,, regimeswith different sructurd uncertainty ranges).

Thereis no consderation of how representative (in addition to complete) the
meteorologica data are, in particular, with regard to where stations are located relaive to
emissions and exposed populations. Maps should be provided indicating the locations of
the meteorologica dtations versus the above topographical/climatologica regimes and the
distribution of censustract centroids.

The Agency has conducted very little diagnostic evauation of ASPEN. The limited
available HAP monitoring data from across the US should be used in an informal, case-by-
case, diagnogtic andysis, to answer questions such as. Does the model perform better in
cases where parametric/input uncertainties are lower? Does the mode perform better
where modd structura uncertainty islower (i.e., where confidence and applicability are
expected to be higher)?

The report utilizes inconsstent or ad hoc terminology for terms such as ‘ nationa-
scd€ (rather than “nationd leve” or “nationwide’), ‘ background', ‘ cumulative/aggregate
‘grid modd’ (aterm used the for OZIP —which is based on asingle box formulation), and
‘exposure-related’ (rather than demographics-related). There should be an attempt to
greamline the terminology and semantics conventions used in the report.

To address these and other uncertainties, we recommend that for the 1996 NATA,
the air toxics consdered be classified in terms of where ASPEN is expected to provide
reasonable results. We recommend three categories. confident; in need of
improvement/refinement; and uncertain. Secondary compounds, such as formadehyde, that
are formed in the atmosphere through nonlinear chemicd reactions, should be placed in the
uncertain category, as should compounds for which background concentrations were found
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to dominate. The secondary formation of formaldehyde, acetaldehyde, and acrolein in the
ASPEN modd is caculated by estimating the amount of known precursors which would
react in the atmosphere (based on annud average decay rates) and then estimating the
amount of product which that amount would form (based on average stoichiometric
coefficients or aweighted emissions scheme). More specifically, ASPEN tries to account
for secondary species by adding a surrogate "precursor” species that can then be transported
like any other speciesin the disperson modd. Emissions of the precursor species are
caculated as aweighted sum of the emissions of some of the species whose reactions lead
to formation of the compound. For formadehyde, for example, emissions of 23
compounds are included in the precursor sum. The approach used to modify ASPEN for
gpplication to secondary pollutants does consider relative humidity and nitrogen dioxidein
the amosphere in a parametric way, as well as sunlight and temperature to some extent (see
pages 5-9 through 5-11 of the CEP report “Modeling Cumulative Outdoor Concentrations
of Hazardous Air Pollutants,” SY SAPP-99-96, February 1999, available at
WwWw.epa.gov/oppecummvair/air.ntm. (U.S. EPA, 1999a), however, this approach is not
based on the fundamenta reaction kinetics represented in photochemicd air pollution
models.

The first pecific problem with the ASPEN approach for predicting the formation of
compounds, such as formadehyde, is that these compounds are generdly formed as aresult
of the reaction of many precursor species. For example, formadehyde isformed asa
product of many more than the 23 primary organic compounds considered in the current
ASPEN formulation. Itisaso aproduct of many secondary compounds (e.g., higher
adehydes and ketones) that a weighted emissions scheme cannot capture. Another problem
is that the extent of reaction of the primary species (and hence the amount of secondary
gpecies production) depends on spatid, diurna and seasond variaions in rdative humidity,
sunlight intensity, temperature and the amount of other organic compounds and nitrogen
oxides present in the atmosphere that cannot be captured in detail with the current,
aggregate ASPEN approach. The reaction systems are very nonlinear, in that formaldehyde
and acetal dehyde themselves react to produce radicals that speed the production of
secondary species from other organic compounds. These new secondary speciesinclude
more formadehyde and acetaldehyde. Lacking adetailed trestment of the coupled
chemica reactions of many compounds, the ASPEN mode cannot properly account for
these nonlinear interactions.

All the (known or suspected) reasons for assgning an air toxic to one of the three
categories (confident, applicable but in need of improvement, and uncertain) should be
listed and clearly explained in the report. For example, it has been pointed out that
potentia causes for ASPEN underpredicting monitored vaues for metas involve both (a)
inadequacies of emission inventories; and (b) the fact that the metal monitors are generdly
located next to sources (i.e., in a"hotspot"), and the ASPEN modeling approach is not
findy resolved enough to capture these hotspots.

The document (U.S. EPA/OAQPS, 2001) should aso classify geographic regionsin
terms of ASPEN’ s expected performance. Areas with complex terrain or meteorology
should be digtinguished from areas where Gauss an-type models are most gpplicable.
Furthermore, in future assessments, the air quality modeling should be improved by
capturing seasond variations in emissons and fate and trangport for al of the toxics.

Priority should a0 be given to the adaptation and gpplication of developing modeds such as
CMAQ (Community Multiscale Air Qudity modd, acomponent of USEPA’s Moddls-3
system) that are cgpable of treating secondary compounds and long-range transport of toxic
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ar pallutants. Since these models often predict ambient concentrations on a coarser grid
than that obtained with local air quality modds, methods for interpolating predicted
concentrations on to the finer grid (necessary for development of a consistent set of
predicted concentrations and exposures across the modeled HAPS) will be needed.

In contrast to the well known methods (and of their limitations) incorporated in
ASPEN, HAPEMA4 represents application of relatively new, and therefore not as well-
devel oped or —tested, methods for assessing personal exposure to air toxics. Most
gpplications of exposure assessment of this type have been limited to the criteria pollutants
(CO, O3, PM). The benfits of including the HAPEM4 cdculationsin the overal NATA
process are sgnificant. In particular, the incorporation of HAPEM4 sets aframework in
place for the future — alowing iterative improvements in exposure assessments.
Specificaly, the current gpplication alows correction for the fact that census tract
populations are not concentrated at the tract centroid (even if thisis the only concentration
caculated for the tract). Also, the commuting festure in the current HAPEM4 applications
alows cohorts to move from tract to tract: this can be very important in urban areas with
large concentration gradients from tract to tract.

The limitations of thisfirst use of HAPEM4 for NATA have been presented in
consderable detal in the NATA document and indeed, they are not trivia. Of particular
concern are:

a) the use of Single, best vaue estimates rather than Satigtica distributions for
microenvironmental parameters,

b) that there is no consideration of geographic or seasond variability in
microenvironmenta parameters, and

C) indoor sources are not consdered in this phase. While not a scientific/technica
limitation per sg, this could present some problems when comparing predicted
exposures to monitored persona exposures, and in communicating the relevant
resultsin an effective manner.

Another seriousissue is the artificidly low variagbility in exposure caculated by
HAPEMA4 within each censustract. It isunderstood that this occurs since, (@) the current
variability predicted by the mode reflects only demographic variability, snce ASPEN does
not consider ar quality gradients within atract; and (b) the demographic variahility is not
adequately represented because the current treatment fails to incorporate day-to-day
correlationsin activity paternsfor individuals. Due to these limitations, the 1996 NATA
should be redtricted to reporting median estimates from HAPEM, not distributions, though
even for the prediction of medians, the effects of failing to include individua persstence
in the day-to-day behavior of individuals are uncertain. Either way, Figures such as 4-15
and 4-16 should be correctly labeled and clearly explained to indicate that they are not
population digtributions, rather distributions of county medians, and that the percentiles of
the digtributions shown only represent a smal component of the overdl variahility in
individua exposure. Differencesin expaosure concentration distributions (e.g., between
gtates) in presentations such as Figure 4-15 of the current NATA report are due primarily
to differences in predicted ambient concentrations, not proper accounting of either
individud-to-individud variation in time-activity patterns nor regiond differencesin these,
and the communication of current results should not leave readers with the impression that
these factors play arole (dthough hopefully in future NATAS, proper handling of
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individua-to-individud variation within HAPEM will alow these factors to properly affect
the estimates).

Questions have been raised about how representative HAPEM exposure predictions
are, congdering the demographics of the available time-activity databases used in the
mode!, and whether the population therefore smulated by HAPEM is skewed towards
middle class workers, failing to take into account less fortunate populations and their
lifestyle and workplaces (see, for example, NESCAUM,. 1999). This could occur because
poor and more trandent individuals may be less likely to be participate in the time-activity
diary studies upon which the databases are based. While EPA has apparently attempted to
adjust results to account for such groups that have been under-represented in the pag, it is
not clear whether these adjustments have been adequate.

In addition, it should be noted that the enhanced exposures due to hot spot
emissions, such as those near roadways, are not taken into account. Emissions are averaged
over the censustract or county and exposures are estimated based on these spatial averages.

Improving the basis for individua exposure modeling is necessary both to compute
the full range of individua exposurein targeted census tracts and counties, and for ensuring
that the median estimates for these locations are accurate. While continued devel opment
of HAPEM is encouraged, until this occurs, exposure and risk estimates based on smpler
transformations (or direct use) of ambient concentrations should be presented in pardlél
with those based upon HAPEM results. There are three approaches that can be used for this
(idedlly, dl three options should be evauated and their results compared). First, model risk
estimates based solely on ambient concentrations can be cal culated and reported [as done
in the current Cumulative Exposure Project (CEP)]. Second, a smple outdoor-indoor
correction factor can be introduced to Smulate the effects of inter-individud variability in
the fraction of time spent indoors and the overal effective penetration factor for each
individud’ s indoor environments. Third, the HAPEM mode can be implemented as
currently formulated, but only to compute (and report) the median exposure predictions and
risk measures for each census tract (and county). As noted elsewhere, hierarchica
presentation of results from al three approaches is recommended, indicating information
and estimates based on quantities measured or modeled at different levels of scientific
development, and with differing levels of available data and confidence.

To illudrate these benefits of exposure estimates properly computed using
HAPEM, and to demondrate the significance of indoor sources, we recommend that the
Agency congder including afull-fledged HAPEM caculation for benzene. Thisexample
should account for exposure to indoor as well as outdoor sources and correctly treat day-
to-day corrdationsin activity patterns for individuas. The output from this particular
example could be ussful for the toxics portion of the 812 benefit/cost andyss. This
example adso should be helpful in guiding future efforts to characterize exposure for the
full set of ar toxics. Furthermore, there should be a coordinated effort for future
iterations of NATA to utilize and test the new tools and methods currently under
development at USEPA (such as the neighborhood scale version of Modds-3, the various
outcomes of the Human Exposure and Dose Smulation program, etc.) in addition to any
refinements that are expected to be incorporated in the approaches currently used (ASPEN
and HAPEM). Future efforts should aso focus on the incorporation of other important
pathways of exposure for multi-media pollutants, such as the fish ingestion route for
methyl mercury, drinking water ingestion for arsenic, and soil ingestion for lead.
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3.2.2.3 Summary Recommendations for Charge Question 2
For the 1996 NATA:

1. The NATA document should be modified as per the specific recommendations of the
previous section, i.e. to:

a) Explicitly identify the level of confidence/uncertainty associated with ASPEN
predictions for the specific contaminants considered (using the three group
classification recommended in thisreview), for particular geographical sregionsand
locales (Recommendation # 11);

b) Explain and discuss the fact that only a single component (county to county
differencesin the median) of exposure variability is characterized in the current
application (Recommendation # 12); and

) Discuss explicitly the limitations of the 1996 NATA approach (i.e. those associated
with the treatment of long range transport and characterization of background,
nonlinear chemistry of secondary air toxic formation, seasonal variability in
emissions and climatology, etc.) (Recommendation # 13)

2. While continued development of HAPEM is encouraged, until this occurs, exposure and
risk estimates based on simpler transformations (or direct use) of ambient concentrations
should be presented in parallel with those based upon HAPEM results. A discussion of
possible biasesin HAPEM results associated with under-representation of certain
demographic groups in available time-activity databases should be included in the NATA
report. (Recommendation # 14)

3. A*“full-fledged HAPEM” calculation for benzene should be performed and included in the
1996 NATA report as a prototype example for future applications to other toxics: this
application should account for exposure to indoor aswell as outdoor sources and correctly
treat day-to-day correlationsin activity patternsfor individualsin order to properly address
exposure variability. (Recommendation # 15)

For future NATA applications.

1. Future NATA applications should address the limitations identified in thisreview and,
for example, consider the effects of factors such as seasonal variability in emission,
climatology and resulting ambient concentrations, improve the treatment of outdoor air
guality concentration gradients within a censustract, consider the contribution of indoor
sources of air toxics to total exposure, and account properly for inter- and intra-individual
variability of exposure. Further efforts should be made to ensure that all demographic
groupsin the United States are represented in the exposure estimates, either by extending
current time-activity databases, or by applying appropriate statistical corrections that have
been tested and validated. (Recommendation # 16)

2. Future NATA applications should test, adapt, and employ (a) more comprehensive,
multiscale, air quality models, such as Models-3, that can account for both local and long
range transport and for nonlinear chemical transformations, as well as (b) evolving modeling
toolsfor exposure analysis that are currently under development by USEPA and other
organizations, and (Recommendation # 17)
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3. Future applications should also focus on the development and application of a consistent,
integrated, framework that incorporates multiple routes and pathways of exposure for multi-
media pollutants. (Recommendation # 18)

3.2.3 Charge Question 3

Has available dose-response information (e.g., different sources of information, a
different prioritization scheme) been appropriately used in this assessment? Can you suggest
methods that could improve upon the use of available dose-response information?

The NATA document (U.S. EPA/OAQPS, 2001) does a generally good job of
evauating and using available dose response information for the assessment. The gpproach
used to determine the dose-response based on the level of confidence in the quantitative
information from secondary data sources paralels that used by state and federd hedlth
agencies when setting guidelines and standards for air toxics. The preferences
implemented in the current assessment proceed from using IRIS vaues of RfCs and URES
to the use of ATSDR MRLs (noncancer), and findly to the use of CdiforniaEPA RELsand
UREs. Thisorder of preferences isreasonable and recognizes that the RfCs, MRLSs, and
REL s are measures of smilar, but not exactly the same human health endpoints. Of the 30
UREs reported in Appendix G, 21 derive from IRIS, four are from Ca EPA data, and one
derives from EPA NCEA.

The toxicity vaues reported in Appendix G and used in the NATA study were not
examined in detail by the Pand to ascertain whether they are the most recently reported
vaues. Itisthe practice of sate health assessorsto review the most current data even when
using federal or other secondary databases such as IRIS to assess the impact of new
information. New studies are ongoing or have been completed for a number of chemicas,
some of whose potency vaues are a decade or more old (for example, formadehyde,
butadiene and ethylene oxide), and the process of incorporating this new information into
established databases can be dow and uncertain. The EPA is re-examining the carcinogenic
potency of 19 of the assessed HAPs. Presuming that these re-eva uations are ongoing, how
will the NATA assessment process incorporate new or revised estimates of cancer and
noncancer dose-response information in its periodic regppraisa of risks posed by toxic
HAPs? Will any revisonsto URESs as aresult of this activity be incorporated into arevised
1996 air quality assessment or future assessments? The dose-response information
summarized in Tables 3-5 and 3-6 should include some characterization of how recent are
the IRIS (and other sources of) estimates of cancer and non-cancer data. In addition, if
UREs or RfCs are undergoing re-evauation, this should be indicated in the same tables.
Dioxins are not included and the 1996 NATA study, and should be included in future
assessments.

Recommendation # 19: For the 1996 NATA, recheck the accuracy of the Tables of
dose-response values and add columns to identify whether the value has been externally peer-
reviewed, the date of the assessment, and a qualitative indication of whether significant new
studies have become available since that date. The“citation” (e.g., IRIS, CalEPA) should
enable the reader to easily find a complete source document for the value used. If thisisnot
possible (e.g., if the authors have performed additional calculations), this should be clearly
identified and a reference provided to that additional information. For chemicalsthat do not
use the NATA protocol, show the rationale for the assessment in detail. For the 1999 NATA,
EPA isencouraged to update all IRIS cancer and non-cancer dose-response values for those
chemicals having new health effects data since the existing I RI S assessment.
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Recommendation # 20: For the 1999 NATA include dioxins. Also, consider
establishing a specific schedule for periodic update of the NATA risk estimates, by setting a
calendar date that will be used for selection of reference information from secondary sources
(i.e., only data available “as of” the given date will be used for the update).

3.2.3.1 Degreeof Conservatism in Health

The NATA document (U.S. EPA/OAQPS, 2001) uses URES (unit risk estimates)
developed by the USEPA and the California EPA to determine plausible upper bound
estimates according to the priority system present in Appendix G of the NATA report. In
S0 doing, it is clear that these estimates are designed to provide a degree of conservatismin
hedlth estimates. In placesin the report it is noted that actua HAP risks “are likely to be
lower, but may be gregter (than those reported in the document).” While true, the
conservative nature of health factor estimates are widely recognized, so that repested use
of such statements is not necessary and often mideading.

For some chemicasin the NATA, toxicity vaues based on MLEs are available and
utilized, while for others, upper bound estimates based on upper confidence limits (UCLS)
areused. Since UCLSs, generdly used when fewer data are available, are more conservetive
than MLEs, it islikely that these choices affect the relative likelihood of different
compounds being included among the list of risk driving HAPs. Furthermore, as noted in
response to Charge Question 4, summing cancer risks based on UCL’s can lead to an even
greater (though unspecified) level of conservatism in the estimate of the aggregete risk
from multiple compounds.

Similar effects may occur when consdering noncancer impacts for cases with high
uncertainty factors. How might the prioritization of different compounds change if
different (higher or lower) uncertainty factors were used for each? For both cancer and
noncancer effects, the use of conservatively high dose-response metrics causes estimates
of risk to be conservatively high.

Recommendation #21: Indicatein the document the differencesin relative risk
expected if MLESs were to be used instead of upper bound estimates of cancer potency, in cases
where both are available. Provide comment on the effect of different uncertainty factors on
the selection of specific HAPs asrisk drivers.

3.2.3.2 Validating Dose-Response Predictions

For the CEP andlysis, the uncertainties in the dose-response data were considered
by many users of these results to be small compared to the differences between compounds
in their relative exposure estimates, based both on the ASPEN estimates and the sate
monitoring data that were used to corroborate these estimates. For NATA, it will aso be
important to “ground truth” the risk estimates through comparison with Health Based
Guiddines and standards determined by Public Hedth scientists in the states to support
date ar toxics regulaions.

Recommendation #22: For 1999, request that States provide reference concentrations as part
of inventory or state review of NATA. The State estimates could be provided in an appendix
table for comparison purposes.

3.2.3.3 Useof Oral vs. Inhalation Data
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Two unit risk estimates were extrapolated from ord exposure data. The process
used is scientifically congstent with the process used by states when faced with smilar
needs. In most cases the extrapolation is best based on estimates of blood levels, either
measured or caculated through use of a pharmacokinetic methodology, rather than based
solely on an overall body weight comparison. For example, there is concern in the 1996
NATA report that one of the highest UREs, that for quinoline (3.4 x 103), is based on an
inhaation potency derived from ord exposure vaues.

Recommendation #23: For 1996, provide an estimate of the potential variability of the oral
to inhalation extrapolation, and the implications of thisfor the derived toxicity values.

3.2.3.4 Deviationsfrom Linearity

For some cancer and non-cancer risks, therisk isnot linear throughout al possible
range of exposures. However, therisk islikely to be very-nearly linear over the rdaively
narrow range of ambient air exposures that occur in the vast mgority of locations. The
probability that an exposure exceeds a reference value needs to be first established and
followed by assessment of the dose-response relationships. This process must show the
severity of the outcome. If the dose-response data are based on different outcomes with
some very severe compared to others, the short-term reversible effects could be ranked
incorrectly. The sdlection of endpoint could also dter the dose-response reference va ues.

While none of the 33 compoundsin the 1996 NATA (U.S. EPA/OAQPS, 2001) are
likely to exhibit linearity throughout the entire range of dose-response, it isimportant to
keep in mind that these compounds were sdected from 188 HAP chemicas based on their
higher toxic risk and potentia exposure in urban areas. When NATA is extended to less
potent compounds, deviations from linearity in the dose-response relationship could be of
greater importance.

Recommendation #24: Consideration should be given in future NATAs to possible
deviations from linearity in the dose-response functions for noncancer risk.

3.2.3.5 Other Issues With Respect to Dose Response

Some members of the Pandl cautioned againgt using the available dose-response
RFCsin combining risk estimates. The aggregation of risks and grouping by target organ is
an undefined gpproximation and for some members of the Pand that is a concern.

The grouping of hazards by endpoint or by target organ is helpful for planning of
interventions to reduce risk. Interventions usualy consider route of exposures. Itis
important to determine whether the reference risk valueis valid across target organs when a
compound has toxicity in different organ systems. Since NATA isascreening rather than a
regulatory process, the errors in including compounds with a common target organ and
different mode of action are lessimportant. Combining different modes of action should
be less of aproblem in assigning risk drivers.

3.2.3.6 Indirect exposures

The omission of indirect routes of exposure is a serious public hedth limitation in
the NATA risk estimates that must be addressed in future assessments. The persistent
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bioaccumulating toxics (PBT's) should at least be assessed for food and water impact as
they represent amagjor potentia health concern at the state regulatory level.

Recommendation #25: The 1999 NATA should include the effects of indirect (non-
inhalation) exposuresfor PBTS.

3.2.3.7 Uncertaintiesin the Dose Response

Uncertainties listed in Section 3.4.4.1 (of the NATA document , pp. 49-51) are
included in the URE but these are the standard uncertainties and are not unique to the NATA
process. Thereport fully emphasizes these risks but in doing so tends to overdate the
uncertainty in the NATA process. In fact, every risk assessment has these uncertainties.

The problem isamore genera one owing to the lack of scientific sudy and data. That
uncertainty should be clearly conveyed to the public aswhat it is, an inahility of the current
toxicological research agenda (with current levels of funding and resources) to meet the
regulatory demands for dose-response information. The reference concentration
uncertaintiesin the NATA document (Table 3-7), in which UF and MF are combined, are
inappropriate, confusing the NATA and dose-response uncertainties. The discussion in the
current NATA draft seems to indicate that the NATA process increases the dose-response
uncertainty found in population risk caculations. It does not do so, rather it conveysthe
high level of uncertainty present in current dose-response factors.

Recommendation #26: For the 1996 NATA more clearly indicate which of the
uncertainties are due to the ASPEN/HAPEM process and which are due to the more general
risk assessment process.

3.2.3.8 Micro Environments and Dose Response

It isdifficult to evauate the use of dose-response information in the NATA
independently from the approach used to compute exposures, since their levels of
specificity (e.g., the exposure modes — inhaation, ingestion, dermd, etc., and thetime
scaes of exposure—long- vs. short-term) must be compatible to dlow for their effective
integration in arisk assessment. With the current emphasis on chronic risks, less tempora
detall isrequired in the exposure estimates. However, in future NATAS, as subchronic and
acute effects are increasingly considered, improvements will be needed in both the
methods used to estimate exposure and the available dose-response information. 1n
particular, new acute (noncancer) dose-response datawill be needed.

Recent changes in HAPEM have improved the exposure modding and the potentia
ability to obtain short-term risk estimates. The use of 3-hour time blocks of exposures and
stochastic match-up of the exposures is very important for the acute risk estimates. Once
such an approach is properly implemented (and the accuracy of the locd inventory verified
through comparisons with the local, county and state exposures), acute risks can be
included as part of the NATA. Stronger dose response rationale will be needed at that time
to avoid errors in estimating the actud short-term risks.

Thereis an ongoing issue with background levels (that is most important for health
effects thought to occur only above a threshold exposure concentration). EPA needsto
provide adiscussion of the possible magnitude of the background effect. Because the acute
dose-response data are based on cumulative exposures, all exposure sources need to be
considered including the added risk over background. The backgrounds from long-range
trangport and natura sources, as wdll as the contributions from indoor sources, could raise
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the exposures toward the threshold, thereby increasing the risk contributions from other
sources. Proper characterization of non-cancer risks that are subject to thresholds requires
appropriate incorporation of background and indoor-source exposures. Knowledge gained
asaresult of the most recent EPA indoor air quality assessments (EPA/SAB 1998b,
EPA/SAB 1999g, EPA/SAB 1999h, EPA/SAB 2000b and EPA 1998b) should be very
hepful in this effort.

Recommendation # 27: As acute health effects are considered for evaluation in future
NATAsS, a careful matching of toxicity value estimates and exposure estimates will be needed.
Similar concern is needed when considering the effects of background and indoor sources of

HAPs on health impact estimates that are subject to threshold effects.

3.2.4 Charge Question 4

What are the strengths and the weaknesses of the overall conceptual approach to risk
characterization used in this assessment? Given the underlying science and the intended
purposes of the assessment, can the Panel suggest ways in which the risk characterization could
be improved?

a) Isthe method used to aggregate cancer risks appropriate? The aggregation of

carcinogenic risk within two categories, based on weight-of-evidence classifications, is of

particular interest.

b) I's the method used to aggregate non-cancer hazards appropriate? The summation of

hazard quotients within target organs, the categorization of sums by ranges of

uncertainty factors, and the inclusion of all target organs (as opposed to only the organs
associated with the critical effect) are of particular interest.

3.2.4.1 Strengthsof the Overall Conceptual Approach

The overall conceptua approach to the risk characterization isreasonable. It
generdly follows the guidelines and procedures of risk assessment (with exceptions noted
later for mixtures). Pollutant-specific risks to populations are generated and pollutants are
grouped into national and regiond risk drivers aswell asimportant nationa and regiond
contributors. Risks of multiple pollutants are aggregated to generate nationa cancer and
non-cancer hazards by sources (mgjor, area, on-road mobile, non-road mobile, and
background). However, as detailed subsequently, some of the key specific dementsin
implementation of the conceptua gpproach are not congstent with assessment guiddines
or current best practices.

The Agency faces two chalenges in characterizing risks from thisandysis. Fird, it
mugt find atechnicaly vaid way to aggregate predictions and summarize findings for avery
large st of individud estimates for individua chemicas a numerous locations. Itisavery
difficult task to summarize information in away that does not bury some of the important
fine points. Second, it must develop alucid presentation for consumption by both a
sophigticated technicd or policy andysis audience as well as the generd public. In many
areas the Agency has done agood job and met these challenges. However, therearedso a
number of key areas where decisions to summarize and generdize findings are
guestionable.
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This charge dedls with the integration of the dose-response assessment and the
exposure assessment. Thus, it encompasses the strengths and weaknesses of these risk
components.

3.2.4.2 Weaknesses of the Overall Conceptual Approach

Some fundamenta issues are raised, but not fully discussed about the scope of the
NATA, namely issues about effects from less-than-lifetime exposures and total exposure to
ar toxics. The assessment includes only chronic health effects and not acute or subchronic
hedlth effects. In actua environmenta hedlth assessments, acute hedth effects are very
important for the evauation of mortdity and morbidity from outdoor air pollutants. By not
including acute or subchronic hedth effectsin this assessment, it isnot possble to
evauate critica short-term hedlth effects of outdoor air pollutants. The current models
available for usein NATA do not have the necessary level of spatid and tempora detail nor
accuracy to dlow for acute, short-term predictions. Modification of estimation
procedures and the inclusion of new datawill be necessary in dl phases of the NATA
(emissions, fate-and-transport, exposure and dose-response) to alow for consideration of
such acute effects .

Recommendation # 28: For the 1996 NATA, include more discussion of the
implications of considering only chronic health effects. For the 1999 NATA, include less-
than-lifetime exposure health assessments, exposure assessments, and risk assessments, if
possible. Some of these actions will require the development of standard assessment
guidelines and new evaluations and entriesinto | RIS, as well modification in estimation
procedures and data in all phases of the NATA to begin to address short-term, acute effects

The NATA focuses on inhdation risks from outdoor sources of ar toxics, including
exposures that occur outdoors and indoors as related to penetration of outdoor air. If
exposures from indoor sources of air toxics are not included, the potentia risk to the
public from total exposure to these chemicals cannot be understood, given that some air
toxics have substantia and othersinggnificant indoor sources. Additiond pathways (e.g.,
some air toxics deposited on the ground or bodies of water can enter the food chain) are
not consdered. Bascdly, even if the NATA findings on inhaation risks from outdoor
sources of air toxics were perfect, important eements of risk from these chemicas are
being ignored, rendering the entire assessment more limited than portrayed. Such
“missng” information will, in some cases, have a dgnificant impact on totd risk. Air
toxics regulatory authority covers outdoor sources, including al pathways, making this
important for NATA. However, including risks from indoor sources (see U.S. EPA, 1994;
U.S. EPA, 1999g; U.S. EPA/SAB, 1998; U.S. EPA/SAB, 1998za;) isimportant to the “total”
risk issue and provides guidance to risk managers and the public on al of the potentialy
most effective gpproaches to reducing risks from these chemicals. It is aso essentid when
computing hedlth effects when the dose-response function is nonlinear or has a non-zero
threshold, since outdoor sources may not be sufficient to cause thresholds to be exceeded
(or steeper portions of the nonlinear dose-response function to be reached), however, such
thresholds may be exceeded when other sources of exposure are included.

Recommendation # 29: For the 1996 NATA, increase discussion of potential impacts
of total exposure, including the indoor sourceissue. For the 1999 NATA, include other
sources of exposure in therisk analysis



The Agency dtates that this assessment was undertaken to: help identify pollutants of
greatest potential concern, prioritize efforts to reduce emissions, provide a baseline for
measuring future trends, and help set research priorities. The document appears to
discourage gpplications on aloca or regiond leve, yet it provides information at the
county level. Clarification of the gppropriate scale for gpplication of the information
would be ussful.

Thereis much discusson of how the NATA results could be overestimating risk, but
not much in terms of how the results might be underestimating risk. For example, as noted
in response to Charge Question 2, questions have been raised concerning the demographics
of available time-activity databases and whether the population therefore smulated by
HAPEM is skewed towards middle class workers, failing to take into account less fortunate
populations and their lifestyle and workplaces. The factorsin HAPEM are generdized
factors, which do not account for variability in exposure to outdoor ar across the country,
e.g., areas of the country where windows are |eft open for more days of the years than
others. Asdiscussed in response to Charge Question 2, day-to-day correlationsin
activities are not preserved in the activity pattern sequences, which means, for example, that
aday 1 activity pattern may specify a house with an attached garage, and in day 2 a house
with no atached garage. Furthermore, the exposure estimates represent midrange
estimates, and results from the high end of exposure are not provided. On the hazard
number side, OAQPS rdiesin many instances on MLES, which are based on “best
edimates’ rather than high-end estimates for some chemicas (Table 3-5). Thetotd risk
edimates aso could not include the estimated risks from diesd, though esewhere in the
NATA document diesd isindicated to be asignificant source of hazardous air pollutants
(refer to the Pands related response to Charge Question 5, in Section 3.2.5). Findly, asis
discussed €lsewhere, a check between ASPEN mode predictions and monitoring data
shows that the modd often (indeed, in most cases examined) underestimates observed
ambient concentrations.

Recommendation # 30: For 1996 NATA, provide a more balanced discussion of the
possible sources of under- versus over-estimations of HAP exposures and risks.

3.2.4.3 Aggregate and Cumulative Risk Issues

The NATA evauates the relative importance of various source sectors (mgjor, area,
mobile on-road, mobile non-road, and background) by aggregating hedlth risks (cancer and
noncancer) across pollutants to estimate populations affected by different source sectors.
The procedure used for aggregating cancer risksis based on three underlying assumptions.
They are linearity, additive effects, and comparable units. To derive URES, alinear dose-
response modd is used to extrapolate risks from high to low doses. To estimate
population risks, linear extrapolation is again applied to the range of population exposures
based on UREs. The assumption of linearity will not be violated if dose-response curves
used in the procedures are linear. Even if some of the dose-response curves are not linear;
it is assumed that they are approximately linear around URES. It isdso assumed that they
are gpproximately linear from the URES down to population exposure levels,

The assumption of additive effectsis used for etimating cumulative risks resulting
from multiple pollutants. Since thereis very little good information available on the
interactive or synergigtic effects among multiple pollutants, it is logicd to assume thet all
pollutants act independently and additively. This assumption alows the risks of multiple
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pollutants to be computed by smply adding up dl individua risks. However, due to the lack
of rdated sudies, the vdidity of this assumption is difficult to test.

The third assumption follows the second assumption, in that summeation of risksis
only meaningful if the risk unitsto be added up are equa or at least comparable.
Population risks are determined by population exposures and URES. To aggregate
population risk across pollutants appropriately, population exposures should be unbiased
and UREs should be comparable. Anided URE should have the property of reflecting the
Severity of cancer risk with minimum uncertainties. A URE is actudly an estimate of
cancer potency with uncertainties. There are two kinds of uncertainties associated with
UREs. Oneisthe weight-of-evidence (i.e., the classfication of known, probable, and
possible human carcinogens). Another uncertainty involves the actud vaue of the URES
(i.e., upper bound estimates). The aggregation of cancer risks based on weight-of-evidence
has the advantage of increasng comparability. Determining URES using the same method,
such as MLE, for dl pollutants, is another way to increase the comparability of risk units.

The same underlying assumptions can aso be used to judge if the method used to
aggregate non-cancer hazards is appropriate. Risk characterization is based on exposure
and dose-response curves, regardless of whether it is a cancer or non-cancer risk.

However, the nature of the RfC is more complicated than the URE. To generate arisk unit
for non-cancer hazard, the NOAEL or LOAEL isdivided by an uncertainty factor (UF) and a
modification factor (MF) to determine the RfC (RfC = N(or L)OAEL / [UF X MF]). For
the air toxicsin NATA, the values of UF X MF range from 1 to 1,000. This uncertainty
factor moves the RfC away from its origind dose-response curve. Therefore, unlike the

URE of cancer risk, it is not possible to apply linear extragpolation to population exposure
levelsfrom RfC’'s. To evauate risks a population exposure levels, the HQ is generated as a
function of exposure by dividing it (the exposure) by the RfC. The HQ cannot be

interpreted as a probability of non-cancer risk. The HQ isameasure of potentia health

risk, but lacks a clearly defined meaning of risk.

To add up hazard quotients across pollutants within target organs, the assumption of
additive effectsis needed. This assumptionsis often invoked even though, within the same
target organ, different pollutants have different modes of action. For many such effects,
additivity isasmple and logica assumption, but it lacks the support of empiricad data
Regarding comparability, RfCs are far less useful in terms of their statistical comparability
across multiple compounds than are URES. The UCL used for an URE isa conservetive
measure with datistica reference, while the UF is ameasure of uncertainty with limited
theoretica (datigtica or biologica) judtification. Because of the large Sze of the
uncertainty factor in certain cases, the UF s used could be akey factor driving the
estimated population risk.  Take the example of acrolein; the UF of 1,000 is assgned to its
RfC due to intergpecies extrgpolation (a UF of 10), lack of chronic studies (another UF of
10), and accounting for sengitive human populations (an additiona UF of 10). Because of
the above uncertainties, the RfC (2.0E-05) of acrolein becomes 1,000 (10 X 10 X 10)
times lower than the LOAEL (2.0-E-02) estimated from animal studies. The resulting high
computed vaues of HQ for acrolein contribute to estimated risk across a large affected
population, however, this results in significant part due to its large uncertainty factor, and
not necessarily due to its high potency (or low threshold) of non-cancer hedlth effects. As
aleading nationd hazard driver, the estimated population risk of acrolein can certainly be
attributable partidly, maybe even largdly, to the UF of 1,000.
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For noncancer hazards, efforts were aso made to increase comparability for
aggregated risks. To increase comparability of HQs across different pollutants, TOSHIs
were developed grouping noncancer risks by target organs. The categorization of sums by
ranges of uncertainty factors (UF>100 and UF 1-100) is another way to increase the
comparability of risk aggregation.

The 1ssue of background exposure to some of the air toxics was raised in the text.
However, it is difficult to discern its chemica-specific impact. For example, Figures 5-3
and 5-4 include background as a source, suggesting a cancer risk in excess of 1 inamillion.
Thisisaggnificant satement, making more discussion useful. For example, it would be
useful for the reader to know which compoundsin Figure 5-6 had a significant background
component to their risks (note- thisis afigure of exceedances of HQ levels based on dll
source sectors). A smpleindicator (e.g., use of an asterisk for those chemicas having
sgnificant background contributions) would be helpful. As noted below, a genera
recommendation is made for greater explication of the reasons why different compounds
are predicted to be risk drivers.

Recommendation # 31: For the 1996 NATA expand the discussion of therationale
for the approaches used to aggregate cancer and noncancer risks and the impacts of these
approaches on uncertainty. Also, expand the discussion on the possible extent of the
influence of background concentrations and other model assumptions on the risk outcomes.

3.2.4.3.1 Aggregation and Characterization of Cancer Risks

NATA’soveradl conceptua approach to risk characterization is reasonable and
generdly follows EPA guiddines and procedures. Known human carcinogens are summed
separatey from probable human carcinogensin the NATA document. Probable human
carcinogens are lumped with possible carcinogens. Thisis not conventiond, nor isit
gopropriate. The only difference between known and probable classes of carcinogensis
data from human studies, and human studies of these compounds are rdaively rare. Thus,
it seems more gppropriate and certainly more precautionary for the Agency to combine and
report the Class A and Class B separate from the Class C carcinogens. Also, the Agency
should provide an estimate for dl types of cancers summed together and then bregk the
results out by group. Changesin the 1996 NATA are dso needed to ensure that the addition
of non-cancer effects follows current mixtures guideines limiting such aggregation to
effects with a common mode of action. Finaly, future NATAS should address additiona
(non-inhdation) pathways for exposure and sub-chronic (less than lifetime) effects.

Recommendation # 32: For the 1996 NATA, evaluate the impacts of combining the A
and the B1 carcinogens, leaving the B2 and C carcinogens as a separate entities, and see
whether this changes the conclusions about risk drivers or therisk characterization. If this
evaluation has significant impact, decide on the optimal approach for the main presentations
and provide an appendix with an alternate approach(es), along with an evaluation that
integrates Class A, B1, B2 and C carcinogens. When deciding on one approach over another,
document the rationale for the selection and any history of use of a particular approach.

Uneven and unsystematic biases may amplify or cancd each other following the
many steps of the risk modeling process, and thus, the end results might change the actud
rank order of risksin an undesirable manner. For example, al Unit Risk Estimates (URES)
used in this assessment are based on linear extrapolation. For some pollutants, which are
less than linear, this process may overestimate the risk. In contrast, most URES used in this
assessment are based on upper confidence limit (UCL), but afew are based on maximum
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likelihood estimates (MLES). Estimates based on the MLE are less conservative than
those based on the UCL.

It is very hepful that the Agency identifies those chemicas digproportionately
respongble for the risks in the study; again, using the analyss to identify a priority list of
HAPsisauseful and practica application for the study. However, this section does not
discuss or take into account some contaminants previoudy identified in the report as
particularly underestimated in the modd. In particular, when ambient chromium, cadmium,
and lead concentrations predicted and reported in the 1996 NATA study (from estimated
emissions for these compounds and ASPEN mode predictions) are compared to observed
data at available monitoring stations, the predicted concentrations are indicated to be
sgnificantly lower than the measured concentrations. Since the ambient concentrations of
these compounds are underestimated in the assessment, their risks may be aswell (see
1996 NATA document, Sections 4.3 and 5.2, US EPA/OAQPS, 2001.).

Recommendation # 33: For the 1996 NATA, the section that discusses which HAPs
areimportant risk drivers should take note of the possibility that other compounds
underestimated by the model could also berisk drivers.

Thereis a concern with the “addition” of upper bound cancer estimates to estimate
the overdl aggregaterisk. The sum of multiple 95th percentilesyidds avaue that is
generdly much further out on the tail (i.e., much more conservative) than the 95th
percentile value for the sum. That concern is epecidly vaid when the dope functions
differ agnificantly from chemica to chemicd or if an exact risk for a specific population
isdesired. Inthe case of the former, comparison with the MLE estimates should be used to
reved any discrepancies in estimates that might occur due to adding multiple upper 95th
percentile values that differ sgnificantly from their respective MLE estimates. That should
be noted in afootnote of the document. In the case of the latter, it can be noted that NATA
is not attempting to determine the exact aggregate cancer risk for any area, but to determine
rel ationships between regiond risks and risk drivers. Thus while the use of MLE estimates
would be more accurate, when summing cancer risks, the summation of upper bound
edimates may in many cases be employed without dtering the risk ranking of the
compounds.

Recommendation # 34: For the 1996 NATA, please clarify thisissue of the difference
between seeking a relative ranking vs. an absolute risk and the differential influence that
conservative assumptions employed when aggregating risk may have on these.

3.2.4.3.2 Aggregation and Characterization of Non-Cancer Risks

A HQ and HI approach are common means of assessing non-cancer risks. As
everyone agrees, thereis a high degree of uncertainty in this gpproach. However, the means
of doing this caculation presented in the draft NATA document do not follow EPA
guidelines and are scientificaly questionable and therefore need to be revisited.

The HI methodology is commonly accepted for chemicas having a common
mode/mechanism of action. In the absence of data, some assessors default to using a
common organ (in accordance with EPA mixtures assessment guidelines). The key phrase
is, in the absence of data. 1n some cases, chemicas having known different
modes'mechanisms were added (e.g., forma dehyde which produces nasa effects was added
to cadmium which produces lung effects through different mechanisms).
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Recommendation # 35: For the 1996 NATA, either createthe HI based on
mode/mechanism of action or remove the HI, applying it properly in the 1999 NATA.

The caculation of grestest concern is the target-organ-specific-hazard index
(TOSHI). Asdescribed on pages 46 and 92 of the draft NATA document, TOSHIs were
developed by summing the HQs (the exposure divided by the RfC) for individua air toxics
that affect the same organ or organ system. It was caculated by taking the RfC for a
chemica based upon the critica effect and dose to one organ and transferring this RfC to
al other organs affected by that chemical. The RfC methodology begins with the
identification of the “critical effect” commonly defined as that endpoint having the lowest
NOAEL (or LOAEL) (or the benchmark equivaent); it is a human equivaent concentration,
including an estimate of dose to the target organ.  Uncertainty factors and modifying
factors are then used, according to the guidelines. An RfC results from these caculations.
Often other organs are affected, but at higher NOAELS, so they are not the “critical effect”.
An RfC based on such a higher NOAEL would be higher. Dose cdculations would aso be
different. Even more uncertainty can result. If EPA wishesto use a TOSHI gpproach, it is
essentid that EPA goes back to the database for each chemica and actudly develops
TOSHI'swith ahigh level of scientific rigor. Without that effort, they should be diminated
from the documen.

It is recognized that the IRIS database for many of these substances is out-of-date,
but timing consderations for revision of thisverson of NATA may redtrict the TOSHI
reevaluation to this IRIS database. Although this would compound any errors due to the
date of evauation, it is preferable to the incorrect gpproach now used in the draft
document.

With respect to Table 3-7 and the discussion on TOSHI in Section 3.4.3 of the draft
NATA document (U.S. EPA/OAQPS, 2001), some chemicals appear in more than one
group (eg., Crislisted for the respiratory, liver/kidney, and immune systems). Please
clarify whether they are counted more than once. Arethey counted in dl categories, or in
only one? If the former, isthis double counting?

Recommendation #36: For the 1996 NATA, either reexamine the | RI S database and
calculate target-organ specific “ RfC’'s’” based on NOAELSs (or Benchmark dose equivalents)
for each organ considered, or deletethe TOSHI. If the TOSHI are deleted here, they should
be developed (with up-to-date, target-organ specific data) for the 1999 NATA.

3.2.4.4 Alternative Risk Evaluations

The integration of an exposure assessment with a hedth assessment is extremely
difficult, even under datarrich circumstances. Because this luxury does not exist for air
toxics, there will be considerable errors in unknown directions as data collected for one
purpose are used for another purpose in unvalidated models. It therefore would be of vadue
to know the rdative influence of errorsin exposure vs. errors in hedth factors. Oneissue
of particular concern is the magnitude of the net uncertainty factorsin the RfC's. 1t would
be of interest to know the degree to which the uncertainty was driving the risk. For
example, acrolein isidentified as having a higher noncancer risk than other compounds. Is
this due more to the uncertainties in the dose-response assessment or the exposure
assessment?
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Recommendation # 37: For the 1999 NATA, consider running therisk analysis using
alternative toxicity values for a few key chemicals to provide a scenario-based approach for
identifying the importance of these valuesin the overall assessment. This action should be
taken in the near futureto help inform priorities on research areas.

Many placesin the text discuss the uncertainties and varigbilities inherent in NATA
and the current inability to quantify the impacts of these unknowns. However, many
choices were made in the assessment, e.g., usng modeled exposure estimates without
estimates based on the measurements of exposure from various sources like NHEXAS,
TEAM, or other literature sources, using one hedlth vaue rather than another (e.g., for
butadiene), and it would be interesting to consider some sdlective groundtruthing for some
selected air toxics. The Agency should sdlect the air toxics for such an andlysis based on
available databases. Benzene is one example where a groundtruthing exercise would be
informative.

The NATA risk classfication for air toxicsis based upon areasonable logic that the
broader the risk distribution, the more likely the source was locdl. For some of the air
toxics, the database should be rich enough to perform a source apportionment. For
example, source gpportionments of benzene have been published years ago and more recent
ones may be available for use. For example, areview article by Walace (Wallace, 1995)
illustrates a source gpportionment based on the TEAM dudies. Thisandyss esimated that
82% of benzene emissons are dueto cars, 14% are due to industry, and the remaining 4%
are due to cigarettes, persond, and home sources. However, this same andysis found that
40% of monitored persona benzene exposure is due to smoking cigarettes, 5% is due to
environmenta tobacco smoke, 18% is due to automobile exhaust, 18% is due to persona
activities, 6% to home sources, and 3% to industry sources. When such information is
available, it should be used for conducting further evaautions, and these should be
compared to the results obtained using the basc NATA methodology.

Recommendation # 38: For the 1996 NATA, select 1 or 2 air toxics having
substantial databases and develop a risk assessment based on their data and compare it to the
model results of the current draft. For the 1999 NATA, explicitly incorporate all the credible
data in the assessments and incorporate the results of validation/evaluation research in the
selection and parameterization of models.

3.2.45 On thelssueof Children

On page 99, under 5.5.3, paragraph 1, the NATA document (U.S. EPA/OAQPS, 2001)
dates, “it is necessary to consider adults and children separately.” On page 100, in the top
paragraph discussion on children; line 4, the text states, “ dose-response assessments for
non-cancer effects developed by EPA... do not currently include separate reference
concentrations. ..for adults and children.” These comments are mideading. Indeed, there
are not separate RfC's. As dtated in severd places in the document, the definition of the
RfC includes the coverage of “sengtive sub-groups.” This part of the definition is derived
from the use of an uncertainty factor of up to 10 for intraspecies extrapolation (i.e., from
average to sengtive sub-groups). There has been much debate engendered by the Food
Quality Protection Act (FQPA) and its requirement for an additiona factor of 10 to ensure
protection of children from pesticides. 1s EPA implying that additiond protection (beyond
the standard uncertainty factor) isrequired for children exposed to air toxics? If so, EPA
should provide the scientific basis for this. As mentioned above, the RfC, being based on
lifetime exposure, is not an gppropriate index for children who have not lived for 70 years.
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Where children are a specid concern, the data need to be evaluated and assessed
aopropriately. The paragraph ends with a comment about higher TOSHI s for adults than for
children. This compounds errors, and the entire discussion in this section needsto be
revisted.

Concern over the need for additional, specid consideration and assessment designed
to protect children is epecialy great when hedth effects from less-than-lifetime exposures
(such as asthma) are considered. Since we do recommend that health effects from less-
than-lifetime exposures be considered in future NATA'’s, the data collection, research and
assessment activities necessary to devel op exposure and susceptibility estimates for
children rlevant to these sub-chronic effects should begin now. Until such time that results
from these more-targeted efforts are redlized, greater uncertainty is likely to be present in
both acute and sub-chronic exposure and health assessments for children. The current
NATA document has addressed some (but not all) of the uncertainties and issues related to
children in describing the key data collection, modeling and characterization issues for
expaosure caculation.

Recommendation # 39: For the 1996 NATA, the discussion of children should be
clarified to indicate that they are an important life stage to be considered and therefore are
already incorporated in the chronic assessments. However, the exact degree to which these
assessments either under- or over-estimate risks to children is unknown.

Recommendation # 40: When future NATA’s consider less-than-lifetime exposure
effects, special attention must be paid to children, because they are likely to have different
short-term exposures and sensitivities compared to adults, and thus the risks may be different.

3.2.4.6 Additional Clarification | ssues

For the most part, the document (U.S. EPA/OAQPS, 2001) isinternally consistent,
except for afew ingtances.

a) Page 18, L 4 saysthat “ current Agency risk assessment...guidelines’ wereused. As
described elsewhere, in some cases the assessment practices of others (e.g.,
CALEPA) were used and procedures can be different;

b) Page 35, Microenvironmental data, para 1, last line. This saysthat an ADD factor was
used “that accounts for ...i.e., indoor emission sources.” However, in many other
places the document said that indoor sources were not considered. Page 37 says that
the ADD factor was set to zero;

) Page 84 discusses the interpretation of census tract and higher order aggregations.
As mentioned e sewhere, the census-levd istoo uncertain to be used. Then the next
paragraph says that ‘ The results of the exposure assessment are only meaningful when
examined a theindividud county leve or above” Isthis*meaningful” comment
redly true, given the caveats?

d) Page 91 line 2. This sentence says that the “risk characterization focused on results
a the nationd level, which isthe leve a which EPA bdieves the results are most
meaningful.”  If thisis correct, why provide county-level data?
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€) Page 41, Section 3.4 Therisk characterization section is amixture of dose-response
assessments and risk characterizations. They should be separated for more clarity;

f) Page 42 line 11 from bottom. Clarify terminology: why is cancer arisk and non-
cancer ahazard?;

0 These analyses were “based on the median exposure within each of the approximately
61,000 census tracts nationwide.” (Page 93 and elsewhere in thisarea). In many
earlier sections, the document states that the variability of the data at the census tract
level causes the authorsto only show the information at the county level. Other
places say that the exposure assessment is “only meaningful when examined at the
individua county level or above” (Page 84). It would be useful to further justify the
qudlity of usng such aggregations of informetion;

h) The document should be dightly reorganized. Chapter 4 is the exposure assessment,
but Chapter 5 jumps right into the risk characterization. A new Chapter 5 should be
congtructed to contain the hazard identification and dose-response information for
the hedlth assessment. The next chapter would be the integration—the risk
characterization; and

i) Page 99, under 5.3.3, paragraph 1. This section on aggregate TOSHI implies that
non-cancer aggregate risk is more complex than cancer risk because for non-cancer,
“it is necessary to consder different toxic effects and mechanisms...” However,
cancer mechanisms aso differ, so this should be reworded.

Recommendation # 41 For the most part, the document isinternally consistent, except
for a few instances (athrough i asidentified above). For the 1996 NATA, consider
clarifications of the above points.

3.2.5 Charge Question 5

Although EPA has concluded that available data are not sufficient to develop areliable
guantitative estimate of cancer unit risk for diesel emissions, it is clear that this pollutant class
may be of significant concern in a number of urban settings. Therisk characterization in this
report includes a discussion of diesel particulate matter to help states and local areas frame the
importance of this pollutant compared to the other air toxics. In the context of this assessment, is
the discussion in thisreport regarding making risk comparisons among other air toxics
appropriate? Can you provide any suggestions that would improve upon this approach to
comparing the toxic health effects of diesel particulate matter with other pollutants?

Theincluson of diesd exhaust particles (DEP) as an air toxic in the context of this
Assessment isarguable. It can be argued on the basis of: @) the lack of aunit risk estimate
(URE); and b) the complex nature of DEP, that the materid should not be included &t all.
Moveover, diesd exhaust particles consst of multiple particle types and smilar particles
are emitted from other sources which are not discussed specificdly in this document. Itis
the view of the Pandl, however, that it is appropriate for DEP to be included in some manner
in this assessment. Thereis awidespread and longstanding concern for the heath impacts of
DEP, and the public and other users of the NATA would expect it to be included. The
exposure to DEP is ubiquitous, and the exposure assessment included in this document
provides useful perspectives.  Although the leve of risk is not known and continues to be
debated strongly, some leve of risk is plausible.
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The Agency was interested in whether or not the caveets they included in the NATA
document (U.S. EPA/OAQPS, 2001) are congstent with the recommendations of the Clean
Air Scentific Advisory Committee concerning the diesel Hazard Assessment Document
(HAD) (not yet published). In generd, the cavests concerning the uncertainty of the level of
risk and the decision not to use a specific URE for lung cancer were appropriately stated,
with the exception of perhapstwo issues. Firgt, the wording suggests that CASAC endorsed
the range of probable cancer risk portrayed in the document. Although CASAC agreed to
close on the diessl HAD with the range included, there was not consensus regarding the
appropriateness of itsincluson or the vdidity of the vaues bounding the range. Opinion
was divided, thus, although CASAC agreed that incluson of the range would not prevent
closure, there was not a consensus to endorse the range and there were members who were
opposed to itsinclusion. Second, the explanation provided in the NATA document was not
sufficient to give an uniformed reader a good sense of why the Agency did not adopt a URE
for DEP cancer risk, or why it did not adopt the Cdifornia URE as a backup (asit did for
some of the other air toxics).

The attempt to treat the risk from DEP in pardld with the risks from other species
resultsin an obvioudy awkward congtruction. Given thet there is no acceptable URE for
DEP cancer risk for this exercise, the insertion of repeated statements that the Agency
believesthat DEP is one of the most important of the air toxics gppears incongruous, and a
circumvention of the process used for the other species consdered. In fact, the Agency
may be correct in its belief, but it may adso be incorrect. |f we knew with acceptable
certainty, we would have an acceptable URE. Without better explanation, the reader
percaivesthat if the Agency decides an air toxic isimportant as acarcinogen, it can date
this as abdief without the rigor of establishingaURE. The present explanation does not
give the reader avery solid understanding of why this concluson was reached for DEP. It is
understandable how exposures, or at least regional concentrations, of DEP are estimated,
but it is not very understandable from the present trestment what the Situation is with respect
to risk.

The Pandl suggests that the Agency develop a more thorough explanation of the
current status of knowledge concerning DEP hedlth risks, and place it in one section devoted
to that purpose. The section need not be a separate chapter, nor need it be very long.
Perhaps afew pages would suffice. The Panel aso recommends that the section include a
summary of non-cancer aswell as cancer risks. It is plausible that the non-cancer hedlth
burden from environmenta diesdl emissons may exceed the hedlth burden from cancer. It
would aso be ussful for this section to mention links between hedlth issues associated with
DEP and those associated more generdly with ambient fine particulate matter (PMy;)”.
Because DEP comprises a minor, but significant portion of PM;;,, in urban inventories, and a
mgor portion in certain microenvironments, the hedth effects of DEP must be integrd to
those attributed to PMy;,., including possible mortdity and morbidity effects associated with
cardiopulmonary disease, influenza and athma. Mentions of DEP at other steps of the
Assessment can be referenced to this section. Asaresult: (a) the reader will have a better
understanding of the Agency’ s views and the reasons for them; and (b) the congtruction will
appear less awkward and will give less impression of a circumvention of the process
established and used consigtently for the other air toxics.

Note that the usage of the term, PM ;.. in this context is essentially equivalent to discussion of PM ,,
however, by its use, we recognize that health effects from particulate matter, including that associated with
diesel emissions, could in the future be identified with an even smaller size fraction of PM (e.g., PM , , or PM
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Recommendation # 42: Diesel emissions should be included in the NATA. A specific
section should be devoted to a clear, succinct explanation of the basis for the Agency’s
conclusions regarding health risks from DEP. The section should address both cancer and
non-cancer risks, and links to risks attributed to ambient particulate matter. The wording
should be moderated to more accurately reflect the uncertainty of the health risks and
CASAC s position regarding the cancer risk rangein the Diesel HAD.

3.2.6 Charge Question 6

Given the limitations inherent in this preliminary assessment, have uncertainty and
variability been appropriately characterized?

a) Can you suggest ways that the characterization of uncertainty and variability could be

improved, made more transparent, or integrated more effectively into the risk

characterization?

b) Can you suggest methods for quantifying individual as well as composite uncertainties

associated with the emissions inventory, dispersion modeling, exposure modeling, dose-

response assessment, quantitative risk estimates, and accumulation of risk across air

toxics?

The NATA 1996 document (U.S. EPA/OAQPS, 2001) provided to the SAB presents a
variety of qualitative discussions of sources of uncertainty in the risk assessment and a top-
down effort to characterize the overdl uncertainty in the analyss. We support the overal
gpproach of estimating the top-down uncertainty factors based on the multiplicative
elements of the assessment. A top-down gpproach iswell suited to the preliminary nature of
the overal assessment. In contrast, amore detailed effort to propagate uncertainties from
the bottom up would not be vigble in the current assessment, given the limitations of the
basdine andyss.

Although the NATA review panel generaly supports the use of atop-down gpproach,
the current implementation requires significant additiond work. In particular, the methods
and supporting information used in the assessment are not yet adequate to alow the
assignment and propagation of probability distribution functions for representing
uncertainty in each of the NATA components (emissions, fate-and-transport, exposure and
dose-response).

The top-down uncertainty estimates presented in Section 5.5 of the NATA document
(U.S. EPA/OAQPS, 2001) consder three factors: modeled ambient concentrations from
ASPEN, the ratio of personal exposures to ambient concentrations, and dose-response
factors. The monitor-to-model comparison used is a reasonable approach for estimating
uncertainty in the ASPEN modeling results, and makes effective use of the limited
monitoring data that are available. However, the use of measured correlations between
persona exposure and ambient concentrations is not an gppropriate means of estimating
uncertainty in the exposure/ concentration ratios used in NATA. Although the NATA
deliberatively excluded exposures due to indoor sources and persond activities, these
sources strongly influence and may even dominate measured exposures for certain
chemicas. Moreover, the use of observed exposure/concentration ratios for fine
particulate matter (PM) and ozone to gain indght into the exposure/concentration ratios
expected for the air toxics addressed in NATA isingppropriate, snce fine PM and ozone are
not good surrogates for most of these compounds. In particular, the daily and seasonal time
scaes, and spatid digtributions of fine PM and ozone are likdly to differ significantly from
those for ar toxic compounds which are present predominantly as primary pollutants, and
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these differencesin spatial and tempora patterns can have a sgnificant impact on persona
exposure. Furthermore, the uniform digtributions used in the illugtrative cal culations for
PM and ozone exposure varigbility are completely arbitrary, and the uniform digtribution
used to represent uncertainty in the dose-response factors also appears to be arbitrary.

Since current data are not available to support development of probability distribution
functions, a scenario-based approach for representing uncertainty should be used instead .
Scenario andysis aso has the advantage that it would emphasize data gaps and assumptions
that might contribute to inaccuracies in the assessment. At this stage, highlighting possible
inaccuracies is more important than the focus on imprecison implied by the use of
continuous probability distribution functionsin Section 5.5. The approach proposed in
Section 5.5 may suggest that the estimated centra tendency of a predicted quantity has a
mideadingly high degree of rdiahility.

For each of the components of the NATA, summary tables should first be developed
identifying dternative assumptions or data sources dong with the amount of available versus
missing data for the assessment. The "scenario” andlysis would then combine high and low
estimates of each factor, or estimates based on the mgjor aternative sources of data or
methods for caculation, rather than requiring digtributions. For example, results straight
out of ASPEN could provide the "low" value of metals concentrations, while the factor of
five that reflects the modd's underestimation compared to measurements could be
incorporated to provide the "high" estimates. Similarly, in casesin which UREs are being or
have been re-evaluated, risks cal culated using previous versus current or proposed values
could be compared to demondirate the range of uncertainty in the estimates. An event, or
“scenario treg” could be used to represent the adoption of each of the magor conceptua or
data-source assumptions in the combined assessment, and indicate the implications of each.
The scenario tree would provide ingght into which combinations of assumptions lead to the
most important differences in predicted exposure and risk, and consequently in
prioritization of air toxics, and which assessment components warrant highest priority for
further research or data collection.

An important use of the recommended scenario andlysis isto guide the collection of
new information to refine the sudy. For example, if the uncertainty associated with an
edimated risk for a given compound is dominated by the uncertainty factors used in the
derivation of the dose-response relations, investmentsin refined exposure modeing will not
payoff proportiondly in improving therisk estimate. Under such circumstances, there
should be some mechanism for the NATA to communicate to the appropriate group (within,
or outside of the Agency) the need for more accurate and precise dose-response
information. At aminimum, the NATA process should dearly indicate which risk estimates
are dominated by uncertainties in exposure estimates and which are determined by uncertain
dose-response information as part of the risk characterization.

Recommendation # 43: For the 1996 NATA, use the scenario-based approach
described above to represent the uncertainty in the analysis, placing the emphasis on
inaccuracies, rather than imprecision.

3.2.6.1 Specific Comments

“Conceptua uncertainty” is used here to refer to uncertainty in the choice of model structures (rather than
uncertainty in the choice of input values to models with afixed structure), including alternate ways of
formulating and combining the models used in the risk assessment.
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The qualitative discussions of uncertainty sources given throughout the current
document (U.S. EPA/OAQPS, 2001) are valuable. However, the document should more
carefully distinguish between sources of uncertainty that are specific to the NATA and
sources of uncertainty that are common to al health risk characterization efforts. Where
possible, grester delineation of mgor versus rdatively minor sources of uncertainty would
aso bevduable.

Recommendation #44: For the 1996 NATA, differentiate between NATA-specific and
universal sources of uncertainty, and between major and minor sources of uncertainty.

In Section 3.4.4 (U.S. EPA/OAQPS, 2001), more consideration needs to be given to
interpretation of the NATA resultsin view of the fact that the URESs and RfCs are thought to
be "conservative' but the exposures are likely to be underestimated. The report generdly
implies that the assessment results are more likely to err on the sSide of overestimating risks
than underestimating them. However, it isnot clear that thisisthe case, Snce emissons
and ambient concentrations appear to be underestimated, indoor sources are neglected, only
median populations are considered, and dose-response estimates do not differentiate
between hedlthy adults, children and other sengitive populations.

Recommendation # 45: Use the scenario analysisto help bound the NATA risk
estimates and avoid oversimplified characterization of the " nominal” results as conservative.

Section 4.2.2 of the NATA document (U.S. EPA/OAQPS, 2001) should clarify the
uncertainties associated with the various aspects of the emissons inventory to creste more
trangparency about potential over and under estimations for each source sector. Tables 4-3
and 4-5 provide a good overview of the uncertainty associated with the mgor point source
inventory. However, it is difficult to draw clear inferences from comparisons of some of
the emission estimates, since these comparisons mix differences due to methodology, time
period and the set of sources that are addressed.  Moreover, the uncertainty associated with
area source, on-road mobile source and non-road mobile sources needs to be presented in
greater detall in the current verson of NATA.

A table should be included which provides the reader with an estimate of the
confidence (high, medium or low) for each EPA-generated emission factor and the activity
data used to generate the NTI for al non-point stationary sources (area sources). Thisis
extremely important since these factors account for 70% of al of the non-point emissons.
The Agency should make an effort to make the non-point emissions inventory more
transparent in the main document. Readers should not have to probe through layer upon
layer of referencesin order to understand how this part of the NTI was developed. These
same trangparency concerns exist for the on-road and off-road mobile source emissons
inventory. In order to improve future NATA assessments and spur future research, some
degree of confidence needs to be included in the current NATA assessment for each
individual component of the NTI. We recommend that the limitations of the NTI &t least be
ranked in order of importance for each genera source sector (e.g. major, area/other, on-
road mobile, and non-road mobile).

Recommendation # 46: Provide more detail in the main NATA documentation on

uncertainties associated with emissions from area, on-road mobile and non-road mobile
sources.
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In Section 4.3.4.2 (U.S. EPA/OAQPS, 2001), characterizing the difference in results
obtained using 1990 versus 1996 meteorological data as uncertainty is mideading. The
differences reflect both uncertainty and varigbility.

Recommendation # 47: Distinguish between reducible uncertainty (due to lack of
information) and irreducible variability.

In Section 5.5.7 (U.S. EPA/OAQPS, 2001), the discussion of uncertaintiesin risks
aggregated across pollutants rests on the unlikely assumption that the uncertainties
associated with each pollutant are independent.  Some discussion should be added of how
uncertainties in aggregate risks might behave if the assessment uncertainties are correated
across pollutants, asislikely in some cases. For example, uncertainties in motor vehicle
activity factors smultaneoudy affect benzene, 1,3-butadiene and other air toxics associated
with this source.

Recommendation # 48: |1f uncertainty estimates are to be extended to aggregate risks,
careful consideration needs to be given to which sources of uncertainty act independently
across pollutants versus those uncertainties that simultaneously affect multiple pollutants.

A magor output of the NATA may involve lists of counties estimated to be among the
top X (or top Y %) of countiesin terms of computed exposure and risk for al compounds,
or selected HAPs. Should such lists be developed as part of NATA,, it will be very important
to identify the sengitivity of the results to differences in assumptions, using the scenario
tree gpproach described above. Readers should be able to identify the specific reasons why
acounty isincluded in any ligt, for example, due to high estimated emissons of a particular
type (facility, area, mobile on-road or off-road) for particular sets of compounds; low
ambient dilution and dispersion (due ether to local meteorology or the presence of smal
census tracts with high emissons); or specific demographic or time-activity factors. The
presentation should aso indicate the plausible scenarios under which the county is not
induded intheligt.

Recommendation # 49: Should lists of high-exposure/high-risk counties be devel oped
as part of the NATA results, information should be provided on the key factors that determine
whether or not a county isincluded on the list, and the sensitivity of thelist to alternative
scenarios considered in the scenario-tree evaluations.

3.2.7 Charge Question 7

Have the results of the assessment been appropriately and clearly presented? Can you
suggest alternative methods or formats that could improve the presentation and communication
of these results?

The NATA assessment is complex and presents a chalenge for compilation into a
single document that flows well and leads the reader through the processes that are used.
The current document is intended for use by technica experts. It will be critical to develop
the summary documents to accurately communicate with non-technica audiences. The
WEB pageis gpt to be the primary tool for communicating with such non-technica readers.

The draft is organized logicaly aong the risk assessment paradigm and transparently

takes the reader through the steps of the assessment. The steps are clearly described as wll
astheresults. However, the detail necessary to make the assessment fully transparent dso
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makes the document very long. It would be most useful if there were an executive summary
that would summarize the key findings and conclusons. The introduction clearly describes
the gods of the assessment and could form the outline for an executive summary. These
digtilled conclusions could then become the answers for a " Frequently asked questions'
section on the public Web page. The assessment document and appendices do address each
of the stated gods of the NATA study, but often it is difficult to find them. Thusan

executive summary could for example, include statements such asin 6.3.1 which succinctly
addresses God 1 - Identifying air toxics of greatest potentia concern. If the readers can

dart with the core of the results, they will then have the context to critically follow the
supporting materias to see that the results are appropriate.

The limitations a each step are clearly described and, if anything, are too
comprehensive, giving the reader the impression that there islittle confidence in the results.
In some ingtances there is considerabl e confidence and others the model results are more
speculative. While dl the cavesats are important for trangparency, it would aso be hepful in
the beginning to have the authors describe the top 5 or 6 limitations thet they believe have
the grestest impact on the results and conclusions. In some of the chaptersthisis done very
nicely and a quditative as well as quantitative description is provided. If the limitations are
agent specific, then that also needs to be described as is done with diesd particulate. The
maps and graphica displays of results are very hepful and compactly present the complexity
of the project components and results.

The Web page will likely be the prime method for communicating with the generd
public. All materias developed for the generd public and for use on the Web page should
be pre-tested prior to distribution to assure public understanding. Frequently a focus group
gpproach is an efficient gpproach to pre-test materials and obtain suggestions for
improvement. The current pageisagood start for digtilling the assessment down to
manageable materias without losing criticd information. Thiswill be a critica
communication tool to reach the mgority of the public. Again the key will be to choose and
display those aspects and results that the Agency finds most important and in which it hasthe
greatest degree of confidence.

A chalenge presented by the complexity of the document isto find ameansto
clearly communicate to the lay public which pieces of the assessment are understood and
characterized with ardatively high degree of confidence, and which require further data
gathering and mode improvement before rdliable estimates can be assured. Given the
importance of environmenta pollution information such asthis (e.g., the widespread use of
the TRI and the current NT1 data by business, environmenta groups and citizens), we
recommend that the Agency, especidly in materias intended for non-technical individuas,
clearly digtinguish between those parts of the NATA that are well established, vs. those
which arein an earlier, developmenta stage. In developing the web page for communicating
results, the EPA should consider use of ahierarchical set of pagesto differentiate between:

a) Information that is based solely on data or data reports, e.g., emissions datasets and
ambient concentration and persona monitoring datasets for different compoundsin
different locations;

b) Information that is based on rdatively smple or highly confident mode caculations,
such as ambient air concentration vaues computed by ASPEN for well-characterized
air toxics that are not affected by secondary pollutant formation processes, in areas
(terrain and meteorology) where ASPEN can provide reliable prediction, or total
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exposures to ambient pollutants computed assuming a ssmple indoor-outdoor
penetration factor; and

C) Information based on new modd devel opments, where research is ongoing to
improved the basis for prediction.

These pages could be color coded and titled to indicate: a) existing NATA data
(using, for example, a blue background); b) existing NATA models (pae green background);
and ¢) modes undergoing research and development (yellow for caution).

For thelay public it will be important to place the consequences of exposureinto a
public heeth context. A “thermometer” type graph could be used to display the levels at
which different effects are seen, or to present different cancer risk levels. Examples of the
types of digplays that might be used can be seen in the Agency for Toxic Substances and
Disease Regidry (ATSDR) toxicologica profiles aswel asin materids developed by the
State of New York. See, for example,
http://Aww.hedth.gtate.ny.us/'nysdoh/environ/btsa htm and
http://www.hedth.state.ny.usnysdoh/environ/btsalfigurel.pdf.

However, it is critica that adeguate explanations are provided about the information which is
portrayed in these type of graphs. These graphs should have consstent units, explanations of
the different units used, and should not be overly duttered with multiple hedth endpoints

and text.

The public will be very interested to learn which counties in the United States rank
highest for exposures and cumulative risks. In earlier sections of this report we have
identified the significant uncertainty that we believe to be present in the quantitative scores
derived for each county and that such rankings pose significant concern, given the
limitationsin the dataused. However, despite any recommendations and cautions to avoid
comparative ranking, the datain the report will alow othersto do such comparisonsif EPA
does not provide such descriptive summary information.

The Pandl is divided concerning the wisdom of presenting results of any type that
identify specific counties as * hot-gpot”, high-exposurel high-risk locations. Some members
of the Pand believe strongly that States, citizens and other stakeholders will greetly benefit
from thisinformation and that, Snce other organizations will be able to access and
manipulate the NATA resultsto produce it, it is better to have the Agency perform this
sarvice. Othersfed judt as strongly that the uncertainty in NATA estimates is too greet to
judtify identification of specific “hot-gpot”, high-risk counties, and that even if others could
generate such aligt, thiswas preferable to the EPA itsdf producing it (with the implied
“officid support” that thiswould entail). We note this disagreement within the Pand and
hope that we have clarified the advantages and disadvantages to the Agency of producing a
list of countieswith high estimated NATA exposures and risks.

Should the Agency dect to produce alist of high exposurefhigh risk counties as part
of the NATA, we recommend that the Agency do this by developing a quditative ranking with
perhaps an dphabetic listing in atable of the countiesthat scoreinthetop Y (e.g., 1t0 5%
of exposure and risk, dong with an indication of each variable that contributes to this high
ranking (emissions by source type, loca meteorologica conditions, demographic or time-
activity factors, or particular compound classes or toxicity assumptions associated with
those compounds). Across the table could be listed the factors that contribute to the ranking

59



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

and an “X” could be placed in the table when alisted county isin the top percentage group
for that variable. Thiswould dlow the reader to identify which counties were in the top
group as aresult of the key contributing factor(s), rather than just their presence on the list
asaresult of thefina, aggregated estimate of risk. While comparative ranking between
individua counties within the top grouping (i.e. which is#1) would be highly problemétic, it
islikely thet there is sufficient sability in the predictions to indicate that those in the top
grouping as aresult of factors known with areatively high degree of confidence do deserve
closer scrutiny.

Recommendation # 50: For the 1996 NATA, it would be most useful if there were an
executive summary that would summarize the key findings and conclusions.

Recommendation # 51: For the 1996 NATA, at the start of each section, it would be
helpful to have the authors describe the top 5 or 6 limitations that they believe have the
greatest impact on the results/conclusions.

Recommendation #52: For the 1996 NATA, the Agency, especially in materials
intended for non-technical individuals, should clearly distinguish between those parts of
NATA that are well established, vs. those which are in an earlier, developmental stage.

Recommendation # 53: For the 1996 NATA , for thelay public it will be important to
place the consequences of exposure into public heath context. A graphic representation such
asa“thermometer” type graph could be used to display the levels at which different health
effects are seen, or to present different cancer risk levels. Whatever approach the Agency
chooses, all communication materialsintended for the general public should be pretested to
assure comprehension.

Recommendation # 54: For the 1996 and 1999 NATA, we recommend that the Agency
consider developing a qualitative ranking with perhaps an alphabetic listing in a table of the
countiesthat scorein thetop grouping in terms of exposure and risk, but that this table be
accompanied by an indication of the factorsthat contribute to each county being among the
high exposure/ high risk grouping, and the degree of confidence that can be placed in these
factors.

3.2.8 Charge Question 8

The exposure methodology in NATA is being considered as one candidate for providing
the basis for a national scale benefits analysis (as required in section 812 CAA). Please comment
on the strengths and weaknesses of this approach, recognizing the limitations outlined in the
NATA report.

Section 812 of the Clean Air Act Amendments of 1990 requires the EPA to
periodicaly assess the effects of the Act on the public heath, environment and the economy.
These assessments seek to compare benefits (e.g., health expressed in various monetary
terms) and costs (e.g., costs of emission management options). Air toxics represent one
aspect of the assessment that has not yet been quantified. The NATA exposure methodology
is being consdered as one viable approach to quantifying the relationships between
emissions, concentrations, exposures and risks. In the 812 studies, the risks are then
trandated into monetary values to be compared to emission management option costs.
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Given the needs of the 812 study for an approach that can provide a sound basis for
estimating benefits, the Pane must conclude at this point that the current exposure
methodology and resultsin NATA are not yet reedy for use in anationa scale benefits
andyss. Thisreview has dready noted the limitations of the models and data bases being
used in NATA. Use of the current approach in the 812 studies would be subject to the same
critiques.

Once the needed improvements noted above are implemented, application to benefits
assessment can be considered. The particular improvements that have been listed as
essential deal with the shortcomings of the models and the fact thet a meaningful benefits
assessment must congider the full digtribution of exposure and risk (not just median vaues).
It should aso address sub-chronic hedlth effects. Once exposure predictions are improved
as noted and then validated, the cost-effectiveness of dternative toxics management
strategies (for emissions and exposure reductions) could be compared, stopping short of a
full benefits assessment. A full benefits assessment would need to consider hedlth risks,
mortality and morbidity avoided.

Another precaution that is needed for such acaculation is that best-estimate values of
toxicity dose-response metrics should be used to obtain best-estimate vaues of health
benefits. In contrast, upper-bound estimates of toxicity vaues, such as those typicaly found
inIRIS, yied consarvatively high estimates of hedth benefits (assuming that these upper-
bound toxicity vaues are combined with best-estimate values of exposure).

In our response to questions 2 and 4, we recommended that a full distribution
analysis of exposures and risks be conducted for aHAP for which there are adequate data
available across the US. One candidate HAP is benzene since adequate information is
available for benzene to be able to do the analysis. If thisrecommended andysisis
conducted, then it would be possible to conduct an initid benefits assessment for that HAP,
to illugtrate the type of andysisthat is envisioned for a broader benefits assessment
involving multiple toxicsin the future.

Recommendation # 55: For the 1996 NATA, results from the proposed assessment, for
an information-rich HAP such as benzene, would be appropriate for the 812 study and should
be considered. Descriptions of the limitations of the NATA for the 812 national benefits
assessment need to be clearly articulated in both the NATA and the 812 studies. NATA and
Section 812 study teams should work together to assure that the important goals of these
related assessments are attained in a timely manner.

3.2.9 Charge Question 9

Do you have suggestions for research priorities that would improve such air toxics
assessmentsin the future?

An extensive research effort should be mounted to address the wide array of the data
and modd development needs to significantly improve the scientific foundeation for future
NATA sudies as wel as regulations based on the hedlth risks of air toxics. The needs
include both fundamenta and chemical-specific research and pan the whole of the risk
paradigm (i.e., emissions, ambient concentrations, exposures, effects, and risks). The NATA
document (U.S. EPA/OAQPS, 2001, pp. 126-127) does agood job of outlining the variety
of research needs. Because air toxics research has been under-funded by the Agency for so
long, considerable new resources are needed to address these needs. Fortunately, the NATA
dlows identification of the uncertainties that are inhibiting the development of reiable
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quantitative assessments, so that new resources could be well-focused. Prioritization is
aways difficult when there are SO many needs, but perhaps this effort could be assisted by
some sengitivity analyses based on the NATA.

Using the information developed in research programsis just as important as
generating the information. Thus, no air research program can be useful until it is
incorporated in Agency models for assessments. In the case of new research on hedlth
effects and dose-response factors, such information must be entered into IRIS. In numerous
sections of this document, the importance of having an up-to-date, current IRIS database has
been discussed. Support of IRIS also needs appropriate resources.

We understand that the EPA ORD is completing a research strategy for air toxics, so
there in no need for SAB to duplicate this effort. We recommend that this plan be
developed in concert with externa experts on the related topics and that the subsequent draft
be reviewed by thisor asmilar Pand. The Hedth Effects Inditute is dso preparing a
Mobile Source Air Toxics research strategy, S0 ORD might also derive benefit from this
activity. In addition, research needs on diesd particulate matter can be gleaned from the
recent diesdl assessment (U.S. EPA. 2000). All of this must happen rapidly if new research
isto be completed in time to impact the next NATA (and imminent air toxics regulatory
assessments). The issue of near-term and long-term research needs to be explicitly
addressed. 1t will likely take EPA some time to complete the Air Toxics Research Strategy,
and then implementation will require lead times consstent with future budget devel opment.

In the meantime, the knowledge base and dose-response assessment base for the 1999
NATA must beimproved. In Appendix B we describe specific areas of focus that the Panel
has identified as important for such aresearch effort. A more rigorous delinegtion of the
Agency’ s research plan, for ar toxicsin genera and NATA in particular, should be made
congdering this and other inputs and information, and subject to SAB review.

Recommendation # 56: EPA should rapidly develop a research plan to identify the
work (information collection, research, and assessments) it will perform with existing
resources over the next few yearsthat will directly improve the 1999 NATA. This plan should
be closely linked to, and consistent with, the overall Air Toxics Research Strategy and should
be reviewed by thisor a similar Panel.
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APPENDIX A - A MORE DETAILED DESCRIPTION OF THE SAB
PROCESS

The SAB St recruited Dr. Mitchell Smal, Chair of the Executive Committeg's
Environmenta Models Subcommittee (EMS) and the H. John Heinz, 111 Professor of
Environmenta Engineering in the Departments of Civil & Environmentd Engineering and
Engineering & Public Policy & Carnegie Mdlon Universty, to serve as Chair of the
Subcommittee. Working with the Chair, other SAB Members and Consultants, Agency
Saff, and suggestions from the public, the SAB Staff compiled alist of over 50 scientists
and engineers ("Wide Cast") whose expertise gppeared to be rdevant to answering the
questionsin the Charge. Subsequently, the Chair, the Staff Director and the DFO reviewed
thelist in some detall and identified 22 individuds (“Narrow Cast") to contact regarding
thar interest and avallability to participate on the Panel. Based on thisinformation and the
importance of having a baanced range of views on the technica issues represented on the
Panel, the Chair and the DFO made recommendations for membership to the Staff Director,
who made the final decision on the compogtion of the Pand. This process included
assigning different members Lead and Associate responsibilities for each of the Charge
questions.

The Agency tranamitted review materias to the Subcommittee membersin late
January, 2001. On February 21 the SAB Staff convened a publicly-accessible, Federal
Regigter-noticed conference cal meeting between Panel members and Agency staff. The
god of thisinformation-gathering meeting was to clarify any questions that Pand Members
might have, to identify any gaps in the information sent to the Pand, and to identify areas
that the Agency should be prepared to clarify at the face-to-face meeting. Minutes of the
meeting were posted on the SAB Website: www.epa.gov/sab. In addition, public comments
were received and distributed to the Panel Members at the February 21, 2001 informational
conference call meeting from many of the groups that attended and spoke at the March 20 &
21, 2001 meeting.

On March 20-21, 2001 the Panel convened in the ballroom of the Raddison
Governor’s Inn Hotel, Research Triangle Park, NC. Those groups providing formal written
public comments are listed below. All parties spoke during the public comments sesson on
March 20th, except for the latter two groups, which transmitted written public comments
without attending the meeting.  The groups and presenters are listed as follows:

The Acrylonitrile Group, Mr. Chuck Elkins,

The Resdud Risk Cadition, Mr. Chuck Elkins,

The Colorado Air Pollution Control Divison, Ms. LisaJ. Silva,

The Ethylene Oxide Council, Dr Jane Teta,

The Engine Manufacturers Association, Mr. Timothy French

The Ha ogenated Solvents Industry Alliance, Mr. Stephen P. Risotto,

The Hydrazene Pand of the American Chemistry Council, Ms. Claudia O’ Brien of
Latham and Watkins,

The Internationa Truck and Engine Corporation, Ms. Claudia O’ Brien of Latham &
Watkins,

Dr. Robert J. Carton, Chief of Environmenta Protection, U.S. Army Medicdl
Research & Materid Command, Fort Dietrick, MD (written comments submitted,
but not in attendance at meeting), and
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j. Dr. Amy D. Kyle, Univ of Cdif, Berkeley, CA (written comments submitted, but not
in attendance at mesting).

During the March 20 & 21, 2001 public meeting, the NATA Review Pand heard
presentations from the Agency staff on the first day, as well as public comments. Thiswas
followed by detailed discusson by the NATA Pandlists on the nine charge questions. The
second day saw the discussion being completed by the NATA Review Pandl on the Charge
questions in the morning, followed by preparation for aposter session by the NATA Review
Panel members and consultants (M/C) on key points within each charge question, aswell as
re-writing of the pre-mesting written comments by the NATA Pandigsto their assgned
charge questions, and teaming in groups by the NATA Pandigs to develop merged language
edits.

By the end of thefirgt day, the individua comments and merged edits were
incorporated into atemplate for afirst draft, which was given to the Chair to synthesize into
asecond draft. Dr. Small emailed the second draft to the NATA Pand on April 6th. There
was a contingency provision announced in the Federal Register VVol. 66, No. 29, February
12, 2001, pages 9846-9847, to hold a public conference call on April 24th, should it be
needed. The NATA Review Pand decided to exercise this option, and planned to conduct a
technica editing public conference cdl in which the public can follow the NATA Review
Pandl’ s discussons on their working draft, which is not yet a public consensus report. The
NATA Review Pand anticipated that a public consensus draft would be completed around
May 1€, and planned to hold a public conference cal to reach closure on edits to that draft
report on May 14th in order to give the NATA Pandists and the public adequate reading on
the draft report. The draft took longer to develop, and consequently the Panel M/C met in public
conference call follow-up technical editing work sessions on April 24th, May 14" and May 25th where the
public listened in, but no public comments were solicited. Thefirg “working” public draft was
developed on June 6™ and posted onto the SAB website on June 7" (www.epa.gov/sab under
“draft reports’) for discussions on June 13",

The NATA Review Pand held a public conference call on June 13" in which the first
public draft report, dated June 6™ was shared with al parties and on which public comments
were solicited. Following receipt of Panel and public comments, a revised working draft
dated July 20" was prepared and the Pandl convened atechnica editing (non-FACA) work
session on July 31% to complete the edits. Following this work session, the edits were
incorporated into a second public draft report dated August 10™. This draft was posted onto
the SAB web site (www.epa.gov/sab under “draft reports’) for access by the public
(including the Agency). A public closure meeting was held on Wednesday, August 29, 2001
in which the NATA Review Pand conducted find edits and the public was given an
opportunity for closure comments. Following this August 29" meeting, a September 5
public draft was prepared for a vetting review by the SAB’ s Executive Committee on
September 17, a which public meeting the public was invited to comment by the Chair of
the SAB Executive Committee. The Chair of the NATA Review Pand conferred with the
SAB Executive Committee discussants and completed the edits to this advisory, resulting in
thisfind verson being submitted to the Adminigtrator.

NOTE: Throughout the process, the SAB has provided announcements in the Federal
Regiger, aswell as posting notices, agendas, and the publically-available draft reports onto
the SAB website (www.epa.gov/sab), dong with related efforts to reach out to adl potentialy
affected and interested parties. This aso included development of awide-cast list and
narrow-cast list of candidates for the NATA Review Pand, as well as a conference call
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meeting one month prior to the March face-to-face public meeting to discuss and negotiate
the charge, determine if the review materias are adequate, and begin the pre-mesting review
and writing process. The Agency dso provided a URL stefor al Agency review materias,
appendices, background briefings and related materials.
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APPENDIX B - AREASOF FOCUSIDENTIFIED BY PANEL MEMBERS
FOR RESEARCH TO IMPROVE FUTURE NATA STUDIES

The NATA Review Pand recognizes that evauation of the NATA nationd-scde
resultsis an iterative process and supports the research needs aready recognized by the
Agency, asdiscussed in the 1996 NATA document (U.S. EPA/OAQPS, 2001), including
(pages 126-127):

a) Improve the qudity of emisson datg;

b) Improve the support for urban-scae modding;

c) Improve the characterization of background concentrations of air toxics;

d) Provide support for future mode-to-monitor comparisons for ambient air toxics
concentrations,

€) Provide support for future model-to-monitor comparisons for exposure;

f) Improve dose-response information;

g) Extend EPA risk assessment guidelinesto be more inclusive of children and other
vulnerable subpopulations; and

h) Improve modding to include multipathway exposures.

As mentioned in the main text, we adso encourage the Agency to completeits Air
Toxics Research Strategy and take advantage of the related activities of other organizations.
The following text offers additiona thoughts on research needs, which are smilar to some
of those dready identified by EPA (see pages 126-127 of the NATA document).

A) General Methods Resear ch: Research is needed on fundamental, genera tools and
methodology. These will provide the methods for estimating uncertainty and varigbility for
population distributions of exposure and risk to the generd populace and susceptible
populations.

1) Improved multimedia, multipathway, multipollutant transport, fate, and
transformation (including secondary pollutant formation) mode s that have been
scientifically evauated (e.g., validated) and that estimate the relationship between
sources (outdoors and indoors) and environmental levels,

2) Improved multimedia, multipathway, multipollutant exposure and dose models
(that have been scientifically evauated/vaidated) to relate environmenta
concentrations to the population distribution of actua human exposure and dose;

3) Improved and harmonized cancer and noncancer assessment methods that can be
applied to air toxics as multimedia, multipathway chemicals,

4) Improved methods to estimate distributions of risksfor individud ar toxics as
well as mixtures of air toxics, and

5) Improved trestment of exposure to hot spot emissions.

B) Chemical-Specific Information Needs: Research, testing and data collection are needed to
estimate specific emission, fate-and-transport, exposure and toxicity vaues for air toxics.
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1) Improved emissonsinventories to obtain better environmental, exposure, and
dose measurements to enable development, evauation, and verification of models;

2) Use of Geographic Information System (GIS) tools for displaying and
communicating emissons edimates. The Agency should focus on developing
improved methods for direct cross-vaidation of emisson estimates. This might
include use of Geographic Information System (GIS) tools for displaying and
communicating emissons estimates to state and loca agencies and stakehol der
groups that are well-positioned to ground-truth the data;

3) Improve Estimates for Non-Road Mobile Source Emissons. Non-road mobile
source emissions appear to be major contributors to risks associated with toxic air
pollutants. However emissions models and inventory development methods for non-
road mobile sources are not as well devel oped as those for on-road vehicles. The
efforts to improve methods for estimating emissions from non- road mobile sources
that are underway at the Agency deserve priority, and should be followed closely by
gaff working on NATA,;

4) Improve background concentration estimates for air toxics. The NATA Review
Pandl agrees with the Agency that improving the characterization of background
concentrations for air toxics so that they can be treated as region and season-specific
is an important priority;

5) Improvementsin knowledge of emissons from indoor sources for the air toxics
of interest to NATA. The main text recommends that future NATAS consder total
human exposure to air toxics. This requires exposure models that can make such
estimates (as addressed under fundamenta scientific needs) and totd (outdoor and
indoor) emissonsinformation on specific chemicas,

6) Improvementsin longitudind activity patterns for different cohorts are necessary.
At present, only daily-time activity information has been used in the NATA. In future
assessments, the implementation of the HAPEM mode needs to be improved to
adequately reflect the full range of interindividua variability in ar toxics exposures.
To support this, the collection of multi-day time activity pettern datais needed to
dlow characterization of long-term persstence in individua behavior and exposure.
One research need for doing this correctly is to investigate and incorporate
longitudina activity pattern data for different cohorts.

7) Improve the current “zero” value used for the ADD factor (indoor and background
sources of exposure) in HAPEM. Thiswould be facilitated by areview TEAM and
NEXHAS data to determine their relevance for incorporation to improve HAPEM,;

8) Fundamental studies are needed on the behavior of gases and particles, and their
interactions, in the respiratory system; and

9) Dose-response and mechanistic studies are needed targeted to the specific
uncertainties that drive therisk for the chemicas of higher concern.
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ADD

AIRS-A
ASPEN

ATSDR
CAA
CAAA
CASAC
CEP
CHAD

CMAQ

MLEs
MobTox
MODELS3

APPENDIX C — GLOSSARY

Additive Factor (Used in the exposure model HAPEMA4 to account for

the contribution from indoor sources to personal exposures)

Aerometric Information Retrieval System (Data base)

Assessment System for Population Exposure Nationwide (disperson

modd)

Agency for Toxic Substances and Disease Registry

Clean Air Act

Clean Air Act Amendments

Clean Air Scientific Advisory Commiittee (of the U.S. EPA/SAB)

Cumulative Exposure Project

Consolidated Human Activity Database (an EPA database for 40 cohort
groups)

Community Multi-scae Air Quality (model)

Carbon Monoxide

Chromium and Isotopes (e.g., Cr+3 - Trivalent and Cr+6 - Hexavaent

Chromium)

Diesdl Exhaugt Particles

Emissions Modding System

U.S. Environmenta Protection Agency (U.S. EPA)

Food Qudity Protection Act

Geographic Information System

Hazard Assessment Document

Hazardous Air Pollutant

Hazardous Air Pollutant Exposure Modd

Hedth Effects Indtitute

Mercury

Hazard Quotients

Integrated Risk Information System (data base)

Indugtria Source Complex (model)

Integrated Urban Air Toxics Assessment (Strategy)

Lowest Observed Adverse Effects Leve

Long Range Trangport

Maximum Achievable Control Technology

Modification Factor

Maximum Likelihood Estimates

Mobile Toxic Emisson Modd (for mobile sources, e.g., MobTox5b)

A Comprehensve Modeling Framework Currently Under Devel opment

by U.S. EPA/ORD

Minimum Risk Leve

Mobile Sources

Mobile Source Air Toxics

National Ambient Air Quality Standards

Nationa-Scale Air Toxics Assessment (also Nationa Air Toxics Assessment)

Nationa Center for Environmenta Assessment (U.S.
EPA/ORD/NCEA)
Nationa Emission Trends
National Human Exposure Hedlth Assessment Survey
Nationad Low Emisson Vehide
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Nationa Toxics Inventory

New York City

New York State

New Y ork State Department of Environmental Conservation
Ozone

Observed Adverse Effects Level

Office of Air Quality Planning and Standards (U.S. EPA/OAR/OAQPS)
Office of Air and Radiation (U.S. EPA/OAR)

Office of Research and Development (U.S. EPA/ORD)
Office of Trangportation and Air Qudlity (U.S. EPA/ORD)
OZone Isopleth Plotting Modd (for predicting ozone in urban areas)
Polynuclear Aromeatic Hydrocarbons (one type of POM)
Persgtent Bioaccumlative Toxics

Particulate Matter

Polycyclic Organic Matter

Qudity Anaysis and Quality Control

Reference Exposure Levels

Reference Concentrations

Reformulated Gasoline

Spatia Allocation Factors

Standard Industrid Classification

Tota Exposure Assessment Methodology

Toxicity Equivdency Factor ?

Tota Maximum Dally Load

Tota Organic Gasses

Target Organ-Specific Hazard Index

Toxics Release Inventory

Upper Confidence Limit

Uncertainty Factor

Unit Risk Edtimates

Unit Risk Factor

United States

Vehidle Miles Traveled

Volatile Organic Compounds
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