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Dear Ms. Browner:

EPA’s Office of Research and Development has carried out a series of pilot studies known
collectively as the Nationd Human Exposure Assessment Survey (NHEXAS). The NHEXAS studies
tested protocols for acquiring population distributions of exposure measurements and devel oped
exposure databases for use in exposure models, exposure assessment, and risk assessment. These
unique databases focus on the exposure of people to environmenta pollutants during their daily lives.
Some 550 volunteer participants were selected randomly from severd areas of the country to obtain a
population-based probability sample. NHEXAS project scientists measured the levels of a suite of
chemicals to which participants were exposed in the air they breethe, in the foods and beverages they
consume, in the water they drink, and in the soil and dust around their homes,

The actua data collection was accomplished by three consortia (the University of
ArizonalBattdle Memorid Indtitute/lllinois Inditute of Technology; the Research Triangle
Ingtitute/Environmental and Occupational Hedlth Sciences Indtitute; and Harvard/Emory/Johns
Hopkins/Southwest Research Indtitute/Westat). All three consortia used the same basic set of
questionnaires. However, by utilizing three consortia, dternative and innovative varigtions on the theme
of multimedia measurements to estimate total human exposure were possible.

The ultimate god of the NHEXAS isto dlow the Agency to estimate more accurately the
number of people exposed to the pollutants, as well as the magnitude and duration of the exposure.
Generdly, estimates of exposure are based on “ default assumptions,” such as emissions or
environmental concentration data, rather than on actua measures of human exposure to contaminants.



In 1998, the SAB’s Integrated Human Exposure Committee (IHEC) reviewed the NHEXAS
effort. Along with other suggestions for improvement, the IHEC recommended that EPA develop a
grategic plan for the analysis of the NHEXAS Pilot Study Data (EPA-SAB-IHEC-ADV-99-004).
The Agency developed such a plan and requested that the IHEC review it. To this end, the IHEC met
on July 10-11, 2000, in Research Triangle Park, North Carolina.

The Charge for this meeting asked the IHEC to comment on four mgor areas (the complete
Chargeis provided in section 2.2 of the enclosed report):

a) Does the Strategy encompass dl the significant needed andlysis projects?
b) Arethe projects strategically presented and prioritized?
) Is the Strategy likely to be useful to ORD management for resource alocation?

d) Does the Strategy provide adequate guidance to scientists for developing the most
useful analysis tasks?

Looking at the effort globally, the Committee concurred that the NHEXAS drategic plan
represented a remarkable effort and that its authors should be congratulated. The Committee aso
supported the efforts aready under way to create a public use data set and develop and support Web-
based access. The Committee suggests that EPA carefully review the long-term support needs of such
an endeavor and ensure that the necessary resources will be available to maintain this very publicaly
visble effort.

Addressing the specific Charge issues, the Committee felt that EPA did a commendable job of
Setting priorities, and that the draft Strategy was logicdl, well thought out, and consstent with the
recommendations of the IHEC in its 1998 review of NHEXAS. The Committee was aso impressed
with the scope and analysis of the proposed projects. The Committee was more concerned that too
much was being proposed then it was about any significant needed anadyses were being omitted. The
ligt of proposed andyses looks overly optimistic when viewed in relaion to the funding likdly to be
available for the program. Also, some effort should be made to include some geographic information
which will permit analysis of the datain geographic information sysems.

The Committee agreed that EPA had done a very good job developing and presenting the
NHEXAS dataandyss srategy. This praise notwithstanding, the Committee did identify severa
possibilities for improving this aspect of the draft document:

a Promote asignificantly greater degree of multi-disciplinary integration, especialy
utilizing these integrated exposure data with health outcome modeling risk assessments.



b)

Emphasize work that does a better job of predicting exposure by quantitatively
elucidating multiple sources of exposure.

Congider stting priorities across topic areas as well as within them, and assess whether
they address EPA management policy priorities.

Divide very large projects into smdler efforts.

Compare the different sampling methods and survey tools used by the three consortia,
aswdl asthe varying measurement results in order to assess the feagibility of
integrating the components of the data sets.

Carefully review previoudy published work (in order to avoid redundancy) and then
prioritize current Strategy implementation efforts to enhance support for the dlocation
of research resources.

The Committee felt that the draft Strategy’ s prioritization of projects within given topic aress
was carefully thought out and well executed, and that it provided vauable information for use when
deciding how best to alocate limited resources. Several recommendations to make the Strategy even
more useful for resource alocation were noted, including:

a)

b)

Include an estimate of the hours (perhaps broken down by skill level) required to
complete the tasks.

Include (at least) qualitative cost-estimates to facilitate deciding among projects that
might otherwise be equdly compelling

Provide comparisons and prioritization of highly ranked projects from different aress.

Congder the time-to-completion of the projects and whether they are likely to
contribute to attaining policy god needsin atimey fashion.

Promote awareness of the data to encourage other EPA offices and other federa
agencies to use them and to assst in raising necessary resources to fully implement the

strategy.

Deveop afiveto seven year operationd plan which hasamerged ligt of individud
projects prioritized across the six descriptive classfication categories (Descriptive
Statigtics, Predictors of Exposure; Spatid and Tempord Variability; Aggregate
Exposure, Pathway Andyss and Cumulative Risk; Evauation/Refinement of Exposure
Models and Assessment; and Designing Exposure Studies). The operationa plan



should be refined periodicaly as new information becomes available from the ongoing
research.

Addressing the issue of how well the strategy provided guidance to scientists for developing the
most “useful” analysis tasks, the Committee first noted thet the answer to this question is not
graightforward, since the definition of “useful” can be interpreted in different ways by the many diverse
communities of scientists who could be potentid users of the data. With that caveet, the Committee
agreed that the draft Strategy provides adequate guidance to scientists both inside and outside EPA
who are aready familiar with the exposure assessment field, the NHEXAS effort, and the needs of the
Agency. With respect to usefulness, the Committee offered the cavest that the strategy could benefit
from additiona guidance on applying the four basic criteriato potentid projects that cut across the
different topic areas presented.

The Committee expressed concern however, that the draft document’s“Timing” criterion may
tend to narrow the focus towards * short-term” studies, because these projects are likely to have the
most immediate impact. The Agency should daborate the draft Strategy further, to make sure that
longer term projects that might impact policy decisons in the future are carried out, and do not
disappear in the year-to-year budgetary alocation process.

The Committee a so recommended that EPA:

a) Expand the universe of researchers outside the Agency who could respond to
NHEXAS-related proposals.

b) Make a strong effort to ensure quality as much as possible before the datais posted.

C) Consder how to digtribute the NHEXAS information to the public so as to be most
accessible and usesble.

We appreciate the opportunity to review these issues, and look forward to the response of the
Assgtant Adminigtrator for Research and Devel opment.

Sincerdly,

IS
Dr. Morton Lippmann, Interim Chair
Science Advisory Board

IS/
Dr. Henry Anderson, Chair
Integrated Human Exposure Committee
Science Advisory Board



NOTICE

This report has been written as part of the activities of the Science Advisory Board, a public
advisory group providing extramura scientific information and advice to the Administrator 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. This report 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 Environmental Protection Agency, nor of other agenciesin the

Executive Branch of the Federal government, nor does mention of trade names or commercia products
congtitute a recommendation for use.



Didribution and Availability: This Science Advisory Board report is provided to the EPA
Adminigtrator, senior Agency management, appropriate program staff, interested members of the
public, and is posted on the SAB website (www.epagov/sab). Information on its availability isaso
provided in the SAB’s monthly newdetter (Happenings at the Science Advisory Board). Additiona
copies and further informetion are available from the SAB Staff.



ABSTRACT

EPA’s Office of Research and Development has carried out a series of pilot studies known
collectively as the Nationd Human Exposure Assessment Survey (NHEXAS). The NHEXAS studies
tested protocols for acquiring population distributions of exposure measurements and devel oped
exposure databases for use in exposure models, exposure assessment, and risk assessment. The actud
data collection was accomplished by three consortia, employing the same basic set of questionnaires,
but using some different methodologies.

In 1998, the SAB’ s Integrated Human Exposure Committee (IHEC) recommended that EPA
develop a girategic plan for the andyss of the NHEXAS PRilot Study Data. EPA developed such a
plan and the IHEC met on July 10-11, 2000, in Research Triangle Park, North Carolinato review it by
discussing the Strategy’ s completeness/inclusiveness, its strategic presentation/prioritization of projects,
its ussfulness for resource dlocation; and its utility for providing guidance for developing useful analysis
tasks.

Looking at the effort globaly, the Committee concurred that the NHEXAS strategic plan
represented a remarkable effort and that its authors should be congratulated. The Committee
suggested that EPA review long-term support needs to ensure that the necessary resources will be
available. Addressing the specific issues, the Committee felt that EPA set priorities well, but was
concerned that too much was being proposed. Also, some effort should be made to include some
geographic information which will permit analysis of the datain geographic information systems.

The Committee agreed the data andysis strategy was well done and well presented, but also
recommended that EPA: promote grester multi-disciplinary integration, including linking exposure data
with hedlth risk assessments, emphasize work predicting exposure; set priorities across topic aress, and
assess whether they address EPA management policy priorities; subdivide large projects; integrate the
data collected by the three consortiainto a single comparable database; and review previoudy
published work to avoid redundancy.

The Committee felt that the draft Strategy’ s prioritization of projects was well executed,
Recommendations advised EPA to: provide estimates of time and cost for projects; prioritize highly
ranked projects from different areas; congder the timing of the projects vs. the schedule for attaining
various policy god; “market” the data to other EPA offices and other agencies, and develop afiveto
seven year operationa plan.

Addressing the issue of how well the strategy provided guidance to scientists for developing the
mogt “useful” andysis tasks, the Committee first noted that the answer to this question is not
graightforward, snce the definition of “useful” can be interpreted in different ways by the many diverse
communities of scientistswho could be potentia users of the data. With that cavest, the Committee



agreed that the draft Strategy provides adequate guidance to scientists both inside and outside EPA
who are dready familiar with the exposure assessment field, the NHEXAS effort, and the needs of the
Agency. With respect to usefulness, the Committee offered the cavest that the sirategy could benefit
from additiona guidance on applying the four basic criteriato potentid projects that cut acrossthe
different topic areas presented.

The Committee aso recommended that EPA: expand the universe of researchers who could
respond to NHEXAS-related proposals; ensure quality as much as possible before the data is posted;
and consder how to distribute the NHEXAS information to the public.

KEYWORDS: NHEXAS; Exposure; Risk assessment; Hedlth effects, Population distributions
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1. EXECUTIVE SUMMARY

EPA’s Office of Research and Development has carried out a series of pilot studies known
collectively as the Nationd Human Exposure Assessment Survey (NHEXAS). The NHEXAS studies
tested protocols for acquiring population distributions of exposure measurements and devel oped
exposure databases for use in exposure models, exposure assessment, and risk assessment. These
unique databases focus on the exposure of people to environmenta pollutants during their daily lives.
Some 550 volunteer participants were selected randomly from severd areas of the country to obtain a
population-based probability sample. NHEXAS project scientists measured the levels of a suite of
chemicas to which participants were exposed in the air they breethe, in the foods and beverages they
consume, in the water they drink, and in the soil and dust around their homes. Measurements were
made of chemicds or their metabolites in biologicd samples (including blood and urine) taken from the
participants. In addition, participants completed questionnaires to help identify possible sources of
exposure to chemicals and to characterize mgjor activity patterns and conditions of the home
environmen.

The actua data collection was accomplished by three consortia (the University of
ArizonalBattdle Memorid Ingtitute/lllinois Indtitute of Technology; the Research Triangle
Ingtitute/Environmental and Occupational Hedlth Sciences Indtitute; and Harvard/Emory/Johns
Hopkins/Southwest Research Ingtitute/Westat). All three consortia used the same basic set of
guestionnaires. Within chemical classes sdlected by the consortia, each consortium analyzed for abasic
st of chemicas. However, by utilizing three consortia, dternative and innovative variaions on the
theme of multimedia measurements to estimate total human exposure were possible. For example, eech
consortium was able to target some specific concerns or opportunities. Two of the consortia focused
on measuring potentia exposures of each participant once; one consortia studied fewer people but
repeated the measurements severd times over the year to enable estimates of temporal variability for
the exposures and activities of interest.

The Committee' s discussion of the dtrategic presentation and prioritization of the projects
resulted in strong consensus that the NHEXAS strategic plan represented aremarkable effort and that
its authors should be congratulated. The Committee also supported the efforts aready under way to
cregte a public use data set and devel op and support Web-based access. Although the specifics of the
Web page were not discussed, the Committee was impressed with the concept and cautioned that such
efforts, while critically important, are time and resource intensive and that before opening the site EPA
carefully review the long-term support needs of such an endeavor and ensure that the necessary
resources will be avallable to maintain this very publicaly visble effort.

Addressing the specific issues, the Committee noted that EPA did a commendable job of
setting priorities, and that the draft Strategy was logicd, well thought out, and consstent with the
recommendations of the IHEC in its 1998 review of NHEXAS. It was clear that the periodic
interaction with the IHEC had a positive synergistic impact upon the program. The Committee was



also impressed with the scope and analysis of the proposed projects, but was more concerned that too
much was being proposed then it was about any significant needed andyses being omitted. Thelist of
proposed anadyses looks overly optimistic when viewed in relation to the funding likdly to be available
for the program. The Committee fedls that there should be some caution included in discussing the
applicability of the data and the gods of the analyses. Reconciliation of the differences in the data
resulting from different methodol ogies employed by the three consortia should be accomplished, and
the limitations of the entire NHEXAS database determined, before starting detailed analyses and mode
development. Also, some effort should be made to include some geographic information which will
permit analyss of the dataiin geographic information systems. Spatidly resolved data should be ussful
especidly in comparing population risks and for some gpplications of the data such as environmenta
justiceissues. Agency staff pointed out the privacy issues raised by geo-coding, but the added vaue of
such information would be great, and a solution should be sought. In considering whether andlys's
projects could be added or deleted, the Committee identified some additional projects, needs for better
linking projects, and ways to leverage the value of the proposed projects. The Committee did not
identify any projectsto be deleted. The Committee aso determined that there are potentia
opportunities to further aggregate and link the anadysis projects and discussed some examples.

The Committee agreed that EPA had done a very good job developing the NHEXAS data
andyssdraegy. This praise notwithstanding, the Committee did identify severa possibilities for
improving the draft document:

a) Promote asgnificantly greater degree of multi-disciplinary integration, especidly
utilizing these integrated exposure data with hedlth outcome modeling risk assessments.

b) Emphasize work that does a better job of predicting exposure by quantitatively
elucidating multiple sources of exposure.

) Consider stting priorities across topic areas as well as within them, and assess whether
they address EPA management policy priorities.

d) Divide very large projects into smdler efforts.

e) Compare the different sampling methods and survey tools used by the three consortia,
aswdl asthe varying measurement results in order to assess the feasibility of
integrating the components of the data sets.

f) Carefully review previoudy published work (in order to avoid redundancy) and then
prioritize current Strategy implementation efforts to enhance support for the dlocation
of research resources.



The Committee felt that the draft Strategy’s prioritization of projects within given topic aress
was carefully thought out and well executed, and that it provided vauable information for

use when deciding how best to dlocate limited resources. Severa recommendations to make the
Strategy even more useful for resource alocation were noted:

a) Include an estimate of the hours (perhaps broken down by skill level) required to
complete the tasks.

b) Include (at least) qualitative cost-estimates to facilitate deciding among projects that
might otherwise be equaly compdlling

C) Provide comparisons and prioritization of highly ranked projects from different aress.

d) Congder the time-to-completion of the projects and whether they are likely to
contribute to attaining policy god needsin atimdy fashion.

e) Promote awareness of the data to encourage other EPA offices and other federa
agencies to use them and to assst in railsing necessary resources to fully implement the

srategy.

f) Deveop afiveto seven year operationd plan which has amerged ligt of individud
projects prioritized across the six descriptive classfication categories (Descriptive
Statigtics, Predictors of Exposure; Spatid and Tempord Varigbility; Aggregate
Exposure, Pathway Andyss and Cumuldive Risk; Evauation/Refinement of Exposure
Modes and Assessment; and Designing Exposure Studies). The operationd plan
should be refined periodicaly as new information becomes available from the ongoing
research.

Addressing the issue of how well the strategy provided guidance to scientists for developing the
most “useful” anaysis tasks, the Committee first noted thet the answer to this question is not
graightforward, since the definition of “useful” can be interpreted in different waysand there are many
diverse communities of scientists who could be potentia users of the data. With that caveet, the
Committee agreed that the draft Strategy provides adequate guidance to scientists both inside and
outsde EPA who are dready familiar with the exposure assessment field, the NHEXAS effort, and the
needs of the Agency. With respect to usefulness, the Committee offered the cavest that the strategy
could benefit from additiona guidance on gpplying the four basic criteriato potentid projects that cut
across the different topic areas presented.

The Committee expressed concern however, that the draft document’s“Timing” criterion may
tend to narrow the focus towards “short-term” studies, because these projects are likely to have the



most immediate impact. The Agency should daborate the draft Strategy further, to make sure that
longer term projects that might impact decisons in the future are carried out, and do not disappear in
the year-to-year budgetary allocation process.

The Committee a so recommended that EPA:

a)

b)

Expand the universe of researchers outside the Agency who could respond to
NHEXAS-related proposds (to include those from other federa agencies, state and
loca hedlth and environmentd departments, and the academic community) beyond that
of exposure assessors, and scientists working with environmenta and citizen groups, for
example, by adding web links to semina publications describing the conceptud
framework of NHEXAS.

Make a strong effort to ensure quality as much as possible before the data are posted.
In this context (but understanding that the Agency does not have amission, or the
resources, to provide extensive and continued support for addressing technical
guestions about the database use), it is advisable that an “expert” onthe NHEXAS
studies and the database contents be designated to address content and data quality
issues that might arise after the database release

Congider how to digtribute the NHEXAS information to the public o asto be most
accessible and useable (The Agency might consider setting-up a separate project on
how to communicate NHEXAS data to the public in an appropriate manner)



2. INTRODUCTION

2.1 Background

To evauate the risks posed by chemicd pollutants in the environment, EPA must be able to
estimate the number of people exposad to the pollutants as well as the magnitude and duration of the
exposure (i.e., the digtribution of human exposures). Until recently, estimates of exposure have been
basaed on “default assumptions” extending Smple measurements of emissons or environmenta
concentration data to estimation of human exposure, rather than on actual measures of human exposure
to contaminants. Without measurements of human exposure, these default assumptions are of limited
va ue because they do not reflect actud patterns (distributions) of human exposure to chemicasin the
environmen.

Increasingly, EPA’s scientific advisors are concerned about reliance on these default
assumptions — particularly when evauating the risks from exposure to environmenta contaminants or
when estimating the benefits that may be obtained from managing theserisks. Addressing these
concernsisavitd link in reducing the scientific uncertainty in hedth risk assessment and in regulatory
decison making.

To respond to these concerns, EPA’ s Office of Research and Development sponsored three
related pilot studies known as National Human Exposure Assessment Survey (NHEXAS). The
NHEXAS studies respond to these concerns by testing protocols for acquiring population distributions
of exposure measurements and by devel oping exposure databases for use in exposure models,
exposure assessment, and risk assessment. The principle objectives of the NHEXAS pilot studies are
to (1) evaluate the feasibility of NHEXAS concepts, methods, and approaches for the conduct of future
popul ation-based exposure studies; (2) evauate the utility of NHEXAS data for improved risk
assessment and management decisions; (3) test the hypothesis that the distributions of exposure given
by modeling and extant data do not differ from the measurement-based distributions of exposure; (4)
define the distribution of multi pathway human exposures for ardatively large geographic area; and (5)
gtimulate exposure research and forge strong working rel ationships between government and non-
government scientists.

The strategy is intended to provide broad guidance to EPA decision makers on resources and
to those who would undertake anadlyses. The investigators would use this foundation to bring their
expertise and amore exact examination of the relevant portions of the NHEXAS database to the
development of proposals for specific andysistasks. Essentidly, there are two parts to the draft
Strategy: 1) a description of the analyses/efforts that have been completed or are aready funded and
underway (a brief summary and gppendix) and 2) the main portion of the document containing ORD’s
drategic criteria and recommendations for future anadyses.



The Strategic Plan for the Analysis of the National Human Exposure Assessment Survey
(NHEXAS) Rilot Study Data was developed in response to a recommendation by the IHEC in their
September, 1998 advisory on the NHEXAS (EPA-SAB-IHEC-ADV-99-004). Given the vast array
of dataand analysis possihilities, the IHEC and ORD believed that a Srategy was essentid to ensure
that the most important analyses were identified and completed in atimely way. To these ends, ORD
convened an NHEXAS analysis workshop in July of 1999, with participants from EPA Program
Offices, EPA Regions, other federd agencies, state agencies, academia, and the private sector. These
experts, with varying perspectives, discussed various options for projects that might be conducted.
They then were asked to sdlect those with the greatest scientific value, and jointly developed project
descriptions which are described in the Proceedings of the NHEXAS Data Analysis Workshop
(www.epa.gov/NERL /nhexas.htm). These projects served as a key input to ORD in developing the
andysis drategy which is the subject of the IHEC review.

2.2 Charge

To improve the draft, ORD seeks the advice of the IHEC, on the following four specific
questions:

a) Does the Strategy encompass dl the significant needed analysis projects? If not, which
should be added or deleted? (e.g., isthe list of projects good?)

b) Evenif dl the projects are optima, are they strategically presented and prioritized?
Would dternative strategic criteria be useful? (e.g., is the prioritization good?)

C) Isthe Strategy likely to be useful to ORD management for resource dlocation (eg., isit
of sufficient quality for managerid use)?

d) Does the Strategy provide adequate guidance to scientists for devel oping the most
useful analysis tasks?



3. DETAILED RESPONSE

3.1 Composition of the Project List (Issue a)

Theinitid issue asked the Committee to determine if the draft Srategy encompassed dl the
priority anaysis project, i.e, isthe project listing “good?’ In addressng thisissue, the Committee
noted that the NHEXAS data are unique in that they provide the first opportunity to consider
concentrations along the pathway from emissonsto dose. There are extant measurements of human
tissue concentrations (biomarkers) and measures of emissons and ambient concentrationsin air, water,
food, and soil. But the ability to attribute observed tissue concentrations to specific sources has
remained dusve. NHEXAS now provides the first opportunity to explore this frontier. Because the
term "good" is open ended and defining a"good” list is subjective, the Committee attempted first to
provide its interpretation of what condtitutes a"good” list. There is consensusthat agood list is

a) Useful to EPA and its regulatory programs

b) Useful to other state and federd hedlth and environmentd programs
C) Sdertificaly feesble

d) Prioritized by multiple objectives

€) Comprehensve

The Committee observed that the EPA did a commendable job of accounting for these factors
in establishing priorities among the various projects. The process for seiting prioritieswaslogica, well
thought out, and congistent with the recommendations of IHEC in its 1998 review of NHEXAS. In
order to develop and prioritize alist of andlys's projects, the EPA set up aworkshop, selected broad
input from the scientific community, and used this process to develop alarge set of recommendeations
and then organized this st into asmaler sat. These efforts are particularly noteworthy. Thisisaussful
and effective approach. The experts who participated provided a good representative cross-section of
those who will use, evaluate, and collect NHEXAS ike data This effective use of broad input from
outside practitioners should be continued.

The Committee was aso impressed with the scope and analysis of the proposed projects. The
Committee was more concerned that too much was being proposed then it was about any sgnificant
needed anayses being omitted. The list of proposed analyses looks much like awish list when viewed
in reation to the funding likely to be available for the program. Although each “project” has been
ranked, the probability of having any projects, especidly those that fdl in the intermediate time frame,
funded isnot clear. Timing will be critical in determining whether a particular andlys's gets done, since
priorities change, funding can dry up, and the science and database become outmoded. Although the
report is clearly inclusvein terms of what should be done, it is less specific with regards to what will
actualy be done with available resources.



There should be some caution included in discussing the gpplicability of the data and the god's
of the analyses. NHEXAS data were collected for specific purposes (as a demondtration project in
some cases), and may be unsuitable for some of the analyses being proposed. For instance, the three
consortia (the Univerdty of Arizona/Battelle Memorid Indtitute/lllinois Inditute of Technology; the
Research Triangle Ingtitute/Environmental and Occupeationa Health Sciences Indtitute; and
Harvard/Emory/Johns Hopking/Southwest Research Ingtitute/Wedtat) actudly collecting the data
sometimes used differing measurement instruments with different sengttivities (to show that it could be
done), and the resulting differencesin the database need to be better understood before the strategic
plan isimplemented. Consequently, the limitations of the entire NHEXAS database should be carefully
examined before the NHEXAS data are actudly subjected to detailed statistical anadyses or used for
modd development. Once the data are posted on the Internet, users will be tempted to merge the
databases from the consortia, which could lead to erroneous conclusions unless these differences are
well documented.

Some effort should be made to include a geographic unit of andysis (zip code, census tract, etc)
which will permit andlysis of the data by spatid satigtics and/or geographic information systems. This
should facilitate comparison of exposures (and hedlth outcomes) for the NHEXAS areas with those for
other parts of the country. Spatialy resolved data should be useful especidly in comparing population
risks and for some gpplications of the data such as environmenta justice issues. We understand, and
are sengtive to, the privacy issues raised by geo-coding, but the added value of such information would
be greet, and a solution should be sought.

The proposed projects are relatively well defined and are based on current science. Some
thought should be given to devoting asmall portion of the resources to “exploratory” projects where
scientistiswill be encouraged to come forward with new and innovative methods for analyzing and
applying the NHEXAS data. The projects have been prioritized on the basis of timing, feasibility,
goplicability and demand. Thereisaneed for incduding scientific innovation within the prioritizing and
resource alocation framework.

Carefully defined process eva uation should be included as part of any program evauation.
Knowing the key eements of why the projects worked or did not work isimportant in planning any
nationa survey based on the NHEXAS experience.

In considering whether analysis projects could be added or deleted, the Committee identified
some additiond projects, needs for better linking projects, and ways to leverage the value of the
proposed projects. The Committee did not identify any projects to be deleted.

One issue that was missing or not well articulated is some way to indicate where integration
among severd projectsisfeasble and would offer benefits that are greater than the sum of the
individud projects. The Committee determined that there are potential opportunities to further



aggregate and link the analysis projects. Some examples recommended by the committee are provided

below:

b)

Form an NHEXAS Modd Evaluation Group: One clear example of an opportunity
to link andyss projectsisthe integration of the prediction studies with the mode!
assessment studies. To address this concern, the Committee suggests that EPA
establish aNHEXAS Modd Evauation group addressing the use of the NHEXAS
data. Thiscould be modeled after the Biosphere Model Vdidations Study
(BIOMOQVY) or the Vdidation of Environmenta Modd Predictions (VAMP)
programs that have been organized by the International Atomic Energy Agency. It can
be coordinated with other on-going, agency-wide model evauation efforts. But the
unique information on exposure pathways contained in NHEXAS makes these data of
particular vaue for evaluaing exposure modds. The idea of these modd-evauation
working groupsis to make optimum use of data and models. Those who collect data
set up problems for those who make models. Modelers run the results and compare
among themsdves how wel their modelswork. But importantly, they not only consider
whether their moddls match or don't match the data, but why they don't.

Conduct Data Smulation: Data Smulation isintermediate between descriptive
datisticysatigtica prediction on one pole and process mode predictions at the other
pole. Inthiscaseamode could be devel oped to smulate exposure data, not
necessarily exposure. It would provide atool for evauating patterns within a set of
data

Integrate Value of Information conceptsinto the Strategy: During the EPA
presentation a the public meeting, the Agency staff discussed the use of value of
information (VOI) studies with the existing NHEXAS data. The Committee found this
proposal of particular interest and encourages the use of VOI concepts as a means of
integration among the Six topic areas. The usefulnessto EPA of NHEXAS data
depends on the possible impact it has on decision making and specificaly on achieving
articulated agency policy gods. Information that cannot influence policy or regulatory
decisons or inform mode s and advance measurement srategiesis not useful.
Informetion that only adds margindly to what is aready known is not useful in the
decison-making context. Too much information can be a nuisance and an obstacle to
good decision-making. These genera ideas led to an exploration of the concept of
VOI (see, eg., Clemen, 1990, and von Winterfeldt and Edwards, 1986). These
examples give rise to two key questions: 1) How well can decisons be made without
NHEXAS-type data?, and 2) How much can decisions be improved by collecting
more NHEXAS-type data? The use of existing NHEXAS data, together with a
Bayesan iterative process, can be used to address these questions. VOI isan
appropriate measure of the usefulness of information, but the measurement methods that



d)

provide the information aso have other attributes, including cogt, sengtivity,
tempord/spatia coverage, etc. To evaduate new NHEXAS-type sudies, it istherefore
useful to determine how the technologies stack up on these other attributes.

Other Recommended M odificationsto the Proposed Projects: The Committee
discussed other potentidly useful modifications to the analysis projects based on

the NHEXAS data. The data provide an opportunity to validate exposure transfer
factors, such as house dust to skin surfaces, tap water to ingestion, or soil to food.
The way NHEXAS datawill be used and interpreted will be impacted by issues such
as how non-detects (Stuations in which an agent may be present, but at alevel below
which the monitoring/andytica approach can detect) are quantitated, by weighting
factors, and by the monitoring calendar dates. The reporting and evauation of non-
detects can have a sgnificant impact on the characterization of source/exposure
relationships. It isimportant not to obscure any decision about the use of non-detects.
To avoid or limit this problem, it isimportant to include both the limit of detection and
the decision agorithms used to interpret non-detects along with reported
concentrations. Similarly, any weighting factors used to combine exposure data among
populations and regions should be clearly stated. Caendar dates associated with data
collection should be included with the data. Including the above information will make
more transparent any decisions that are made to interpret or record exposure data.

The proposed projects should be modified to make possible comparison and
integration with data collected in other studies. For example the Office of Air Qudity
Panning and Standards, in its Nationa Air Toxics Assessments program, will be
collecting agreat ded of region-specific air data. 1t would be used to integrate the
NHEXAS datawith thistype of study. Similar integration with water and food
monitoring programs should also be considered. At the other end of the monitoring
gpectrum, thereis vaue in linking NHEXAS with efforts to collect biomarker data at
organizations such as the Center for Disease Control. That is, will the time and spatia
resolution of the data sets be sufficiently maiched for the setsto be truly linked?

3.2 Presentation and Prioritization of the Projects (I ssue b)

The second dement of the Charge asked the Committee to assess how well the projects were
grategically presented and prioritized.

The Committee s overdl thinking is that the NHEXAS drategic plan represents aremarkable
effort and its authors are to be congratulated on ajob well done. Thisis an outstanding effort. Clearly
asgnificant amount of work and thought has gone into its presentation and prioritization. The reasoning
and the explanation for the chosen topics and their prioritization are excellent. Also the plan has been
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quite responsive to the previous comments from the IHEC. Indeed, if left aone the current plan would
render significant vaue and accomplish mogt if not al of the objectiveslaid out for it. Our task,
however, as reviewers was to seek improvement and to advise in line with that enhancement.
Consequently, we wish to advance the following suggestions:

Cause & Effect Continuum and the
Boundary of Exposure Assessment

Sour ce >
Transport >
Contact >
|ntake >
Absor ption>
Transport >
Reaction>
Outside | Inside EFFECT
HUMAN 1
Figurel

a We recommend that the plan contain a significantly greater degree of multi-
disciplinary integration with theinclusion of scientistsin the areas of
physical/chemical modeling, toxicology and health outcomes.

Our senseisthat the plan would benefit if it were significantly broader in scope,

especidly related to the criticd topics of modd development and the integration of
toxicologica dose-response information.
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If one imagines a continuum of cause and effect for exposure and resulting adverse
hedth effect as aline of events that proceeds normally on atime-line from Ieft to right
(see Figure 1, above), then anaturd priority for work could evolve. That is, there
should be a concentration of effort for work that does a better job of predicting
exposure by ducidating the early causes for the exposure coming from the “left.” This
would include firg-principle physica/chemical descriptors or causes of exposure.

As expected, there are likely to be competing needs, and, as these play out, the need to
prioritize between categories becomes obvious. The need for integrated multi-media
models from a number of regulatory programs would suggest that this area should be
given some priority. The creetion of amode evauation workgroup, as discussed
earlier in our report, aso responds to thisissue.

Assuming we can learn about exposure from the “left,” we then a some point need to
put that exposure into context by understanding the ultimate effect on humans from the
exposure. In other words, it would benefit us to look further to the “right” on the cause
and effect continuum in order to help us appropriately prioritize which exposures and
exposure sources are most important from the perspective of projected health impact.
Priority should be reserved for moded s looking to the “left” because they will do the
most to develop the hypotheses and thus generalize and grow the science of exposure
assessment.

Inapractica sense, given the fact that NHEXAS was soldly a multi-source exposure
assessment, a prominent but dightly lower priority in the Strategy should be given to
how the data can be utilized to advance our understanding of exposure-response. The
point hereisthat this critica piece which, viamodding, would link the exposure data
with hedlth outcomes should be a more prominent, defined and identified part of the
grategic plan. NHEXAS was designed as an “exposure’ project and it may be quite
difficult to integrate the considerations of dose-response and risk into it; however, the
need to include this critical dement in future work is clear.

In future work, the scientific areas to the “left” on the chart should perhaps continue to
receive the highest priority, the but priority for toxicologica and heath outcome
consderations should dso berdatively high. Therea contribution of the toxicology
would come from putting any estimated exposure into context by providing the specific
dose-response and toxic potency which then would give the exposures and sources
their public hedth importance. Indeed, exposure intensity and the meaning of low,
medium and high (L, M, H) exposure only can be meaningfully addressed with this
informetion.
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We note that these comments are not to imply that the integration of physical/chemical
models and exposure-response data are completely missing in the current plan. Indeed
there are indications that these e ements exist; however, to & least some readers their
prominence appears to be muted or be considerably understated. As critical eements
our suggestion is that they be brought forward and enhanced in the current plan to the
extent feasible.

b) Priorities should be consider ed acrosstopic areas aswell aswithin them.
There are Six topic aress:

1) Descriptive Satigtics

2) Predictors of Exposure

3) Spatid and Tempord Varigbility

4) Aggregate Exposure, Pathway Analyss and Cumulative Risk
5) Eva uation/Refinement of Exposure Modds and Assessment
6) Desgning Exposure Studies

Prioritieswithin each of these 6 topic areas of the current plan appear to be reasonably well
described and justified, even though there appears to be ardatively low leve of multi-
disciplinary integration. Taking into account the vast number of potentia projects that could be
devel oped, the approach taken to prioritizing those taken appears to be appropriate. Choosing
the Sx generd categories and then prioritizing within these groups makes good sense. Although
the evauation was performed in a hierarchica manner, the criteria used for prioritization within
the groups (i.e., timing, feasibility, applicability, demand) should result in the most relevant
projects being advanced (because al factors are taken into account).

We bdieve this serves the project well as atactica plan but may cause it some problems
drategicdly. A potentia areafor improvement would be anaturd prioritizetion among topics.
In line with the above advice, it is suggested that these be viewed with an increased emphas's
on theided of enhancing an integrated multi disciplinary gpproach as mentioned above. Inthis
Stuation and given this perspective, topic 5 would receive greater attention and development.
It could rise to naturd prominence among the areas since models arguably represent the basic
business of the science of exposure assessment.

The priority of the proposed projects was ranked first by timing, and then by feasibility,
broad application and demand. It would appear that how urgent the information is needed
and how widely it can be used are more important than how soon and how easy the information
can be delivered. Demand and broad applicability should be higher considerations than
timing and degrees of feasibility for feasible projects.
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Theideaof then dlowing projects (using the funding mechanisms described at the public
mesting (i.e, internal EPA, leveraging with other agencies/organizations) to proceed based on
the prioritization within the groups should work. However, it isimportant to ensure thet al
projects that relate to developing the data and assuring its quality (reducing uncertainty) should
take precedent (these projects provide the data that are the foundation of all other projects).

In the current strategic scheme, demand and gpplicability are somewhat bundled together. We
suggest that the gpplicability criteria be split out and separated as an individua entity. Further,
the gpplicability category itself combines a number of somewhat dissmilar goasincluding the
Government Performance Results Act, NHEXAS goals, and previous IHEC recommendations.
The framework’s criteria, while well thought out, appear to focus too little attention on whether
the proposed projects will help illuminate exposures and risks to the most highly exposed
populations. Thusit is suggested that explicit criteria focused on public hedlth protection be
added to the prioritization in order to focus the direction of future work.

) Consder dividing very large projectsinto smaller lots

Some projects are huge jobs that will require extraordinary effortsto carry out, e.g., modeling
work of 30-40 chemicas. To make them manageable, some consideration should be given to
dividing such large projectsinto several small projects by groups of chemicas. The groups of
chemicals can be further prioritized based on the demand and their broad applicability within
the agency and ability to address policy godls.

Further, specific projects that are devel oped from these areas will aso need to be prioritized.
Asfar as possible, projects should be hypothesis-driven. Great care would be needed to
ensure that there is adequate peer review and control over what is funded.

d) Compar e sampling methods, survey tools and measur ement results across the
three consortia

Comparisons of sampling methods, survey tools, and measurements results across the three
consortia might be considered as important as data management procedures in designing future
exposure studies. Although different aspects of thisissue have been touched in various
projects, no specific project dedswith it in a systematic and exclusive way.

e) Coordinate and prioritize current efforts after careful review of previoudy
published work

Some of the projects listed in the strategic plan have dready been published . To avoid

redundancy and inconsistency, it is suggested that proposed projects should take into
congderation the published work, articlesin press or in progress by the principa investigators
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of the three consortia. In published articles, the three consortia presented their datain different
formats, which makes cross-study comparison and the explanation of differencesin the data
very difficult. Coordination should take place across three consortia so that data and models
can be easily compared and checked.

3.3 Utility of the Strategy for Resour ce Allocation (I ssue c)

The third dement of the Charge asked the Committee to assess the utility of the Strategy to
support the alocation of research resources.

The Strategy has classified the various analysis projectsinto six distinct topic areas (See section
3.2, preceding). The projects are then evaluated using clearly stated ranking criteria that are gpplied to
each of the projects. Thefina result isa prioritization of projects within a given topic area. We believe
that these step s have been carefully thought out and executed.

Tables 5 - 10 in the review document’ s text (and collected and reproduced in its Appendix D),
are very ussful summaries for manageria use; they provide aready comparison among projects within a
particular topic area. The draft Strategy’ s Appendix E contains more detailed summaries for each
project and is aso quite useful. Within each of the tables in Appendix E, the rows headed “ Suggested
Approach,” “Dataor Input Needs,” and “Feasibility,” are especidly vauable in trying to decide how
best to alocate limited resources.

Despite the many “pluses’ noted above and evident in the document, there are severd aress
where additiond information would make the Strategy even more useful for resource alocation:

a) In addition to estimated dollar costs, it would be valuable if each of the andysis projects
included an estimate of the hours (perhaps broken down by skill level) required to
complete the task. Thiswould be especidly vauable for EPA programs that wish to
adlocate existing Staff to projects. Aswith cost estimates, these estimates could be done
in aquditative fashion indicated by “stick figures” or some sort of icon representing
ranges of person-hours (recognizing that these are, per force, “soft” estimates, rather
than documented accounting data). Thus, a project that did not require many hours
might be assigned one stick-figure, while a project that required a very large number of
hours might be assgned four gtick-figures.

b) Some of the projects will be much more expensive to complete then others. The costs
are not necessarily just “person-hours” Hence thisis information a step beyond the
“hours required to complete the task.” Cogt-estimates would facilitate deciding among
projects that might otherwise be equaly compelling. If thereis reluctance to place cost
estimates on projects, expense projections for each project could a so, as noted above,
be indicated by an icon. The relative cost- estimates for each project could be
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quditatively indicated by an icon with each icon indicating arange of codt (i.e, $=
$10,000 - 100,000; $$ = $100,000 - $500,000 etc)

) Although the projects are rank ordered within each topic area, there is no atempt to
compare the priorities of projects from different topic areas. There will likely be
insufficient resources to execute the highest ranked projects in each of the Six topic
aress. Hence, we recommend comparisons and prioritization of highly ranked projects
from different areas and specific atention be paid to projects that will address pressing

policy gods.

d) The life-expectancy of the projects should be considered. For example, some projects
may become less relevant as time passes — national diets change, concentrations of
arborne contaminants change, etc. Thisrelaesto projects that address fundamental
issues versus projects that address immediate statutory and regulatory needs.

An additiond point was made regarding the importance of externd marketing. Making other
federd and Sate agencies aware of the data can to lead to “buy-in" and may assst in raising necessary
resources.

In conclusion, the Office of Research and Devel opment should develop afive to seven year
operational plan which has amerged list of projects prioritized across the six categories. Each of the
projects should have human resource needs, cost and atime line attached. The manner in which
various parts of this plan will be implemented (in-house versus Request For Proposals (RFP), etc..)
should be spelled out. The operationd plan should be refined periodically as new information becomes
avallable from the ongoing research.

3.4 Utility of the Strategy as Guidance for Developing Analysistasks (Issue d)

The last Charge element asked if the Strategy provided adequate guidance to scientists for
developing the mogt useful analysis tasks.

The answer to this question is not straightforward, since the definition of “useful” can be
interpreted in different waysand there are many diverse communities of scientists who could be
potential users of the data.

The Agency’s definition of “useful” employs the criteria of Timing, Feasibility, Broad
Applicability and Demand (Urgency). Within these criteria, the draft Strategy provides a good
roadmap and adequate guidance to scientists both inside and outside EPA who work in, or are familiar
with, the field of exposure assessment and who understand the Agency’sneeds. A cavest to this
finding, however, is that because the strategy applies criteria only within topic aress, it could benefit
from additiona guidance on potentia projects that cut across topic areas (For example, model
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evauation can be linked with current plans to design future measurement efforts or with exposure
prediction.). With that caveat, the guidance provided by the draft Strategy is adequate for informing the
interested scientist on which areas of research involving NHEXAS data are the most important to the

Agency.

The Strategy is aso sufficiently flexible in how a specific project may address each type of
andyss. A concern isthat the“Timing” criterion may tend to narrow the focus towards *“ short-term”
studies, because these projects are likely to have the most immediate impact. The Agency should
elaborate the draft Strategy further, to make sure that longer term projects that might impact decisons
in the future are carried out, and do not disappear in the year-to-year budgetary alocation process.

Inits broadest sense, “useful” should refer to the wide range of exposure questions that might
be addressable by analysis of the NHEXAS data, but may not necessarily have an apparent
programmeatic or regulatory interest a the present time. These questions may go beyond the Agency
priorities a this time; many are summarized in the Workshop report, but others will be originated by
individua researchers asthey explore the database. In ether case, the qudity and nature of the
database are of paramount importance, athough the “usefulness’ of the Strategy is less rlevant than
the “usefulness’ of the database for issues not included into the Strategy analysis plan. Both the quaity
of the data and the back-up information available in the database are key issues. From a scientific
standpoint, there has to be enough information in the metadata to be able to permit the individua
researcher to judge their adequacy for addressing specific questions that may or not be presented in the
current draft Strategy.

The potentia users of the data are diverse, including scientists in the EPA, other Federa
agencies, state and local hedlth or environmenta departments, the academic community, and scientists
working with environmental and citizens groups. As noted, the document provides adequate guidance
for scientigts at EPA and for those in the academic community who are familiar with the exposure
asessment fidd, the NHEXAS effort, and the needs of the Agency. In order to expand the universe of
researchers outsde the Agency that could be responsive to NHEXAS- related Request For
Proposds, it might be useful to add web links to the semina publications describing the conceptua
framework of NHEXAS. Also, because of the breath of many of the projects described in the
Strategy, afurther prioritization within these large projects might be needed for targeting the specific
RFPs.

Asindicated above, the key issue for the academic community is the qudity of the database and
the supporting information. EPA should make a strong effort to ensure qudity as much as possible
before the data are posted. Aswith any other undertaking of this size, problems will be found by the
users of the data, but these problems should not be so extensive or of a nature that will impact its
credibility. Inthis context (but understanding that the Agency does not have amission, or the
resources, to provide extensive and continued support for addressing technica questions about the

17



database use), it isadvisable that an “expert” on the NHEXAS studies and the database contents be
designated to address content and data quality issues that might arise after the database release.

To the extent that the Strategy may not have captured al questions of interest, it isimportant
that RFPs not be so redirictive as to discourage the possibility of new avenues of research that might
address a question relevant to a specific topic, but not fitting exactly the letter of the request. Further
guidanceis needed for issues that crossthe six areas of the draft Strategy. There is aso some danger
that the broad academic community may be discouraged from applying to RFPs because of the
perception that the scientigtsin the existing consortia have an advantage due to intimate knowledge of
the data and the overadl study. RFPs should include wording that encourages dl qudified gpplicantsto

participate.

Findly, the academic community currently engaged in exposure studies or planning them hasa
specid interest in projects DES-01 through DES-08. Although the Strategy has given severd of these
projects a high priority, thereis arisk that the data anadys's projects might use most of the available
resources because of the Agency’sinternal pressure for information needed to address regulatory
program issues. It isvery important that the methodology questions be addressed early-on, so mistakes
can be avoided by outside scientists engaged in exposure research. In addition, as the National Hedlth
Exposure Monitoring Survey develops, the lessons learned from NHEXAS will haveto be
incorporated and the outsde community of scientists could provide aternatives or refinements for
approaches that did not work or were not as satisfactory as originaly believed.

The state and locad agency scientists with responghilitiesin the environmenta hedlth area will be
consumers of these data and congtitute an important base of support for a future nationa exposure
gudy. Theleve of knowledge and expertise with regards to exposure issuesis highly variable among
these scientists, so the Strategy may not provide sufficient guidance. The linksto NHEXAS papers
described above will help to provide some background information, but there might be aneed to
develop atutoria/case study program or some similar other mechanism that provides basic hands-on
training on the use of the data and the relevant (for the local agencies/states) information it might provide
RFPs can dso encourage participation of scientists in the state/local agencies specificdly, and in
collaboration with academic researchers.

Community-based scientists will also need some further guidance since they typicaly are not
familiar with the technica aspects and complexity of data andyses of thistype. A tutorid (with
appropriate case/studies) could be hepful as well asissuing RFPs (where gppropriate) that encourage
collaboration between academic and community investigators.

The EPA aso should consider how to digtribute the NHEXAS information to the public so as
to be most accessible and useable. While not necessarily related to the research process presented in
the Strategy, this latter question isimportant to ensure the broadest possible impact of NHEXAS. The
Agency might consider setting-up a separate project on how to communicate NHEXAS data to the
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public in an appropriate manner. A separate project will ensure that this issue does not become
“buried” by the mgjor data anadyses projects.
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