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The DEARS Data Analysis Wor kshops

Summary of Findings and Discussions
Organizational Sponsor
U.S. Environmental Protection Agency, Office of Research and Development (ORD)

Chair: Ron Williams, (ORD)
Steering Committee: Va Garcia (ORD), Karen Wesson (OAQPS), Jennifer-Richmond Bryant
(NCEA), Rich Cook (OTAQ)

1 Background

The Detroit Exposure and Aerosol Research Study (DEARS) was a three-year study conducted
by the U.S. Environmental Protection Agency through the Office of Research and Development’s
National Exposure Research Laboratory (EPA/ORD/NERL). Field data collections were
completed in 2007 and validation of the primary datasets was completed in late 2008. The
study’s primary goal was to investigate the relationship of select air pollutant concentrations and
their sources measured at community air monitoring stations in comparison to those measured in
various neighborhoods in Wayne County, Michigan. Six primary data analysis objectives were
components of the original study design (www.epa.gov/dears). These original data anaysis
objectives were to: (1) characterize spatial and temporal relationships between pollutants, (2)
determine human exposure factors, (3) determine environmental exposure factors, (4) develop
enhanced human exposure models, (5) establish source contributions, and (6) investigate multi-
pollutant (particul ate matter/gases/semi-volatiles) relationships.

The study was designed to significantly contribute to our understanding of how well air quality
information collected at community monitors accurately reflects what neighborhoods and the
individuals living in these neighborhoods are exposed to every day. It would provide needed
information on defining what factors affect an individual's exposure to various particulate matter
and air toxic sources. Exposure-related data from the DEARS can be divided into five main
parts: (1) personal monitoring, (2) residential indoor monitoring, (3) residential outdoor
monitoring, (4) monitoring performed at a central community site, and (5) survey information
related to environmental and human exposure factors. The personal and residential monitoring
involved atotal of 145 participants over a three-year period of data collection. A total of nearly
36,000 individual 24-hr based exposure measurements involving particulate matter, criteria
pollutant gases and other air pollutants of interest were obtained during the field measurements.

NERL and its collaborators have been actively analyzing data to support the six original data
analysis objectives. A detailed summary of the six objectives, progress to date, ongoing
analyses, and current data summarization products was recently developed and made available
on the DEARS website (www.epa.gov/dears/findings.html). This summary was useful in
assisting the NERL in determining the overall progress being made on the study as a whole as
well as gaining a perspective on study areas showing potential for unanticipated research benefits
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to ORD and its stakeholders. These stakeholders include among others, the National Center for
Exposure Assessment (NCEA), the Office of Air Quality, Planning and Standards (OAQPS), the
Office of Transportation and Air Quality (OTAQ), US EPA Region 5, and the National Health
and Environmental Effects Research Laboratory (NHEERL). NERL has been actively sharing
DEARS data with both internal and external collaborators in pursuit of the study objectives.
Significant progress had been made on data analyses during the 2008-2010 calendar periods and
information updating key collaborating institutions of these analyses would be beneficial to all
parties. A workshop setting was proposed where DEARS progress-to-date could be shared and
where potential new uses of exposure data to meet critical EPA needs could be explored.

11 Overall Goal

The goal of the effort was to develop a multi-institutional review of critical exposure-related data
gaps and determine the potential value of the DEARS in meeting those needs.

1.2  Specific Objectives
The DEARS Principal Investigator had a charge to:

e Develop a multi-institutional steering group interested in exposure-related research to
guide overall workshop development and summarization,

e Establish workgroups responsible for identifying exposure-related data gaps in four
primary research areas. (1) measurement assessment and uncertainty, (2) human exposure
modeling, (3) atmospheric and environmental modeling, and (4) heath and
epidemiology,

e Plan, schedule and conduct a series of developmental meetings to accomplish the
objectives above, ultimately resulting in one or more workshops each involving a report-
out of findings-to-date, and

e Develop a summary (report) on the workshops and the ability of DEARS to meet the
identified exposure-related data needs.

1.3  Approach

Senior scientists from the Office of Air Quality Planning and Standards (Karen Wesson/OAQPS),
the National Center for Exposure Assessment (Jennifer Richmond-Bryant/ NCEA), the Office of
Transportation and Air Quality (Rich Cook/OTAQ), and the Atmospheric Modeling and Analysis
Division (Va GarciadlNERL) were contacted by the DEARS Principa Investigator (Ron
Williams/NERL) and invited to participate on the Steering Committee. The Steering Committee
had the responsibility of examining the four draft exposure research areas of potential mutual
interest proposed by NERL. These research areas were:

(1) exposure assessment and uncertainty,

(2) human exposure modeling,

(3) atmospheric and environmental modeling, and
(4) health and epidemiology.



To facilitate this effort, the Steering Committee devel oped strawman exposure data gap questions
within each of the four areas (Attachmentl). The Steering Committee recruited other Agency
staff members who could provide expertise on the data gap issues and act as Workgroup
members. To the greatest extent possible, multi-institutional Workgroup member rosters were
developed for each of the four research areas being examined. A total of 23 Workgroup members
were invited to participate in discussions concerning one or more research areas. A listing of the
Steering Committee and invited Workgroup members is provided (Attachment 2).

A series of meetings involving the Steering Committee and the various Workgroups were held
between August 19" and September 29", 2010. During this time, “champions’, or individuals
who would summarize individual Workgroup discussions, were named. These individuals had
the responsibility of reporting back to the Steering Committee what exposure-related data gaps
existed within each research area and then summarizing these findings in a common dlide
presentation format. A report-out by these champions was then presented to the Steering
Committee and the other Workgroups to gain input from al involved.

Slide sets meeting the Steering Committee’s approval were developed in anticipation of an
invitation-only workshop event to be sponsored by the NERL (Part 1). The Acting Director of the
NERL’s Human Exposure and Atmospheric Sciences Division (Roy Fortmann) made personal
contact with all invitees who he believed would benefit from the workshop discussion as well as
provide valuable input to NERL on the role exposure science must play in advancing the
Agency’s goals. This event was held on October 19", 2010 on the EPA-RTP campus. The agenda
for this event is provided (Attachment 3) as well as the list of invited attendees (Attachment 4).
This event had the goal of providing a summary of the purpose of the DEARS Data Analysis
Workshops, defining the charge given to the Steering Committee and Workgroups, reporting on
the DEARS overall study progress to date (Attachment 5) and providing a report out on each of
the four research areas. In particular, the champion of each research area had the responsibility
to report on exposure data gap issues of importance to the Agency. The individual presentations
associated with these reports are provided (Attachments 6-9). In addition, a “Common Needs’
summary was reported (Attachment 10). This summary reviewed information obtained from all
of the research area discussions. In doing so, it provided a simple tabular means of determining
what exposure data gaps were viewed as essential across the four research areas.

The last segment of the Part 1 workshop event focused on encouraging all present to engage in
future discussions concerning how the DEARS data might have the potential to meet the agreed
upon data gaps. The ensuing November 2010 discussions held between the study’s Principal
Investigator (Ron Williams), the Steering Committee, and all Part 1 invitees provided
information ultimately reported out during a November 30" workshop event (Part 2). The
agenda, summary presentations associated with each of the four critical research areas, DEARS
publication plan, and evaluation of the usefulness of the DEARS to potentially meet specific
exposure data gaps associated with this event are included as Attachments 11-14.



2. Seering Committee and Workgroups Pre-Part 1 Wor kshop Discussions

The draft exposure research areas and strawman data gaps (Attachment 1) provided by NERL to
facilitate the discussions with the Steering Committee proved to be invaluable. Further
discussions indicated that the strawman data gaps should be refined by each of the subsequently-
developed Workgroups rather than the Steering Committee itself. This decision ultimately
resulted in very focused and highly productive meetings concerning each of the four research
areas. Partial summaries of these discussions are reported below.

2.1  Exposure Assessment and Uncertainty Workgroup:

This Workgroup considered what air pollutants were of interest to their respective organizations.
Particulate matter (PM) and its component species were of high interest as well as the multi-
pollutant environment consisting of PM, air toxics, criteria pollutant gases and semi-volatiles.
Workgroup members were interested not only in data gap questions pertaining to pollutant
concentrations but also in how pollutants related to one another in time and space
(spatia/temporal). The degree of error involved in obtaining pollutant measurements was
discussed as well as issues related to understanding source impacts. Concerning source impacts,
Workgroup members raised gquestions as to how one might summarize source characterizations
using surrogates or select species as identifying tools. The value of non-ambient pollutant
measurements (e.g., personal, residential) were issues deemed worthy of examination.

2.2 Human Exposure M odeling Workgroup:

These individuals examined a series of draft questions concerning what pollutant data was
viewed as critical for development or evaluation of select models (e.g., PMSHEDS). This group
was asked to provide feedback on needed or perceived data needs ranging from PM (various size
fraction), VOCs and air toxics. Draft questions included issues involving human activity and
environmental exposure factors. Of particular interest to the steering committee were the inputs
needed to help advance the Exposure Model for Individuals (EMI), which NERL plans to use in
ongoing near-road field studies. The modelers comprising this workgroup believed that a more
systematic approach was needed to determine the state of the science for this given area rather
than examining the draft questions. Therefore, the mgjority of the discussions this group held
focused on defining what they collectively felt was the current state-of-the-science pertaining to
advancing human exposure modeling.

2.3  Atmospheric and Environmental Modeling Workgroup:

This Workgroup considered what exposure data was needed to advance current models (like
CMAQ). Specific components of their discussion indicated that multi-pollutant issues were
viewed as critical and that those involved in modeling needed extensive spatial/temporal
exposure datasets. This included draft questions involving meteorology and the need for micro-
scale source information. Two key discussions points included the need for data collections
involving both high frequency and high quality data. In addition, this workgroup decided that a
potentially beneficial approach concerning the subject matter was not a direct examination of the
draft questions, but rather an extensive discussion on what exposure monitoring data was needed



to support CMAQ and other model devel opment.
24  Hedth and Epidemiology Workgroup:

Members were initially asked to consider draft questions pertaining to what critical needs exist
following the most recent NOx/SOx, PM, and O3 Integrated Science Assessments (ISAs). The
role of multi-pollutant exposure issues was raised as well as how important it is to understand
exposures related to non-ambient spatial settings. Questions related to the PM ¢oarse (PM10-25) Size
fraction were proposed, including whether there exists sufficient interest on the role of various
non-ambient PMcoase SOUrCes (e.9., residential indoor) to warrant further discussion. Draft
guestions pertaining to the value of volatile organic compounds (VOCs) were examined as well
as the value of exposure data of time durations significantly smaller than the normal 24-hr based
metrics often encountered.

Information obtained during deliberations of each Workgroup was then presented to the Steering
Committee for feedback. The goal of the Steering Committee during this review was not to
change the summary from the respective Workgroup, but help each group gain a perspective on
the findings of all other groups and areas of collective agreement. An approach (style) of
presentation was formalized and each Workgroup was asked to develop a slide set to be used for
the October 19" meeting (Part 1 event).

3. Part 1- Workshop Event

An invitation only Workshop reporting event (Part 1) was held on October 19, 2010 on the EPA-
RTP campus. Following introductions and other housekeeping activities, the DEARS Principal
Investigator (Ron Williams) and select DEARS team members (Janet Burke and Gary Norris)
provided a detailed description of the current progress of the study (Attachment 5). This was
viewed by the Steering Committee as an essential part of the Workshop activities because it
would inform all participants about the extensive exposure data collected in the DEARS as well
as progress associated with the six primary (original) data analysis objectives. The latter was
viewed as being extremely helpful in helping Workgroup members understand what data
findings were already available as well as the focus of current or near-future planned analysis
activities. The DEARS Data Analysis Progress presentation was divided into a series of sub-
sections. Each sub-section provided information on one of the six data analysis objectives,
including: (1) data analysis progress during the 2008-2010 time periods, (2) select results
associated with one or more components, and (3) tabular and/or graphical examples of findings
highlighting results of interest to Workshop invitees. Examples of information provided during
this component of the Part 1 event included a thorough discussion of the DEARS study design,
the types of pollutants measured and their frequency, and the types of human
activity/environmental exposure factor survey materials obtained.

DEARS Objective #1 highlights provided a discussion of current exposure assessment
collaborations, the spatial and temporal variability of select exposure measures and the observed
heterogeneity of many of the pollutants with respect to their relationship with a centra



community monitor. Progress reported for DEARS objectives #2 and #3 included findings
relating the impact of indoor sources on total personal exposures to PM and the role of exposure
factors on observed residential air exchange rates in the DEARS homes. Proximity effects from
localized line sources (near-roadway and stationary mobile source emissions) were described.
The impact of ambient versus non-ambient source effects and their role in personal exposures
were discussed. The DEARS survey materials and real-time personal PM monitoring appears to
have value in examining these issues.

Human exposure modeling progress (DEARS objective #4) detailed work investigating
meteorological impact on PM spatial relationships and expected DEARS inputs for the planned
EMI-NEXUS model. The ongoing collaborative work involving NERL and OAQPS researchers
and the CMAQ model was reported. In brief, this effort will utilize validated DEARS outdoor
exposure data as a means to compare CMAQ modeling output associated with the 2005 Detroit
airshed. The comparability of National Air Toxics Assessment (NATA) modeled VOC results
with actual DEARS measures have been performed and provided to OAQPS. These findings
indicate that modeled human exposures to benzene might be underestimating total air exposures
to this pollutant due to non-ambient source impacts.

Significant progress has been made on obtaining detailed speciation data needed to support
source allocation distributions for the DEARS airshed (Objective #5). Findings associated with
source impacts on the central community monitoring site were reported. A key component of the
ongoing work is trying to understand the impact of biomass-related sources on the airshed. Data
from various marker species (e.g., potassium, levoglucosan, polynuclear aromatic hydrocarbons)
have been obtained using extensive laboratory analyses. These inorganic and organic molecular
markers are being examined for their spatial and temporal variability with respect to the airshed.
The acceptability of various markers to be used in source assessment activities represents a key
component of this effort as it has broad value to not only the DEARS but the source
apportionment community as awhole.

DEARS objective #6 (multi-pollutant relationships), represented an area of high interest across
al of the Workgroups. Progress to date indicated that the survey information and exposure
monitoring data obtained in the DEARS (e.g., PM, VOC, criteria pollutant gases, questionnaires)
had great potential for providing advances in this research area. Findings indicated that use of
canonical correlations as well as mixed modeling analyses had already elucidated the role human
and environmental exposure factors play on total personal exposures to numerous pollutant
groups. As such, data analyses indicated that non-ambient NO, and VOC sources severely
limited the agreement between total personal exposures to these pollutants and ambient-based
measurement systems (i.e., centra community monitoring). It was reported that anayses
examining the spatial relationships between various multi-pollutant groupings with other select
measures (e.g., VOCs, outdoor elemental carbon, NO,) are ongoing and the initial results were
described.

An additional objective of the DEARS data analyses reported on during the Workshop Part 1
event was the epidemiological investigation of select environmental exposures and health
outcomes associated with a companion study performed by the University of Michigan (Dr. Rob
Brook). This collaborative effort has already provided unique findings including the role of PM



of non-ambient origin on select cardiovascular outcomes and the observance of heart rate
changes following persona exposures to fine particulate matter. Speciation data has provided
the means to examine the multi-pollutant environment associated with some persona exposure
scenarios. Personal NO, exposures would appear to be more highly associated with reduced
brachia artery diameters as compared to select elements (iron, potassium) and their influence on
blood pressure changes. The DEARS exposure datasets and the companion health outcome data
have the potential to examine awide range of epidemiological research issues.

Each of the four Workgroups provided short summaries of their consensus findings on data gaps
(Attachments 6-9). The Exposure Assessment and Uncertainty Workgroup indicated that
monitoring data on lead (Pb) was of the highest priority due to an upcoming Pb ISA (draft in
2011). The second greatest exposure-related need was the need for summarized and interpreted
information pertaining to the multi-pollutant environment. The Human Exposure Modeling
Workgroup indicated that a number of critical exposure data gaps existed. These included single
and multi-pollutant concentrations and relationships, the impact of source(s) on human
exposures, detailed human and environmental exposure factors, data sets containing widely
varying temporal and spatial scales, and obtaining the determinants for PMSHEDS and
potentially other models supporting the national air quality standards. In similar fashion, the
Environmental and Atmospheric Modeling Workgroup identified data gaps associated with
gpatialy dense and high temporal frequency collections of PM and other pollutants. In essence,
this group was identifying the need for saturation-style collections in a given location and that
there was a need for this monitoring to be extended over long temporal periods. High quality
meteorology data was identified as being highly valued. This included the need for micro-scale
data collections to capture key topographical features. Data gaps associated with identifying
local emission sources was reported as well as technically challenging efforts to provide data on
nitrogen cycling, free radical production and biogenic contributions to local and regional air
sheds. The Health and Epidemiology Workgroup identified several research areas of interest.
These included the need for more integrated exposure and health outcome research beyond
cardiovascular and respiratory effects, and mortality. This Workgroup indicated that focused
human exposure panel studies involving select subpopulations were needed and that the multi-
pollutant environment should be incorporated in development of future study designs. High
quality exposure data were viewed as being critical in helping to advance epidemiological
research

One of the key products the steering committee produced and reported at the Part 1 event was a
“Common Needs’ document (Attachment 10). It quickly became apparent as the individual slide
sets were being reviewed for the Part 1 event that a pattern of commonality often existed
between a given exposure data need (e.g., O3 & PM and multi-pollutant measures) and the four
independent Workgroups. To facilitate discussion, a collective total of twenty exposure data gaps
were identified and a tabular format used to list individual Workgroup recommendations for such
data. Results of the Common Needs table were shared at the Part 1 event and indicated that the
greatest number of identified needs were in the exposure assessment and uncertainty area (needs
in 16/20 critical data gaps).

The Part 1 event was closed out by inviting all attendees to participant in an evaluation of the
ability of DEARS data to meet some of the exposure gaps being reported. This discussion would



take place in scheduled meetings involving the Steering committee, the various Workgroups, and
all interested parties, in early November 2010.

4, Part 2- Workshop Event

The fina DEARS data analysis workshop event (Part 2) was conducted on November 30, 2010.
These deliberations examined the DEARS study design and its reported (ongoing and planned)
data analysis objectives with each of the data gaps identified during the Part 1 effort. In doing
so, we would determine the extent to which DEARS data: (1) had already provided some benefit,
(2) was expected to provide benefit based upon its planned data analysis scheme and available
data, (3) could provide benefit but not currently targeted due to resource management, or (4) did
not have the ability to be of benefit due to the lack of the specific exposure data requirements.
To facilitate this effort, a summary slide set (Attachment 12) was developed that reiterated the
critical data needs of the various working groups. In additional, the DEARS publication plan
(Attachment 13), a constantly evolving strategy first developed in 2007, was revised to highlight
the latest efforts of NERL researchers and collaborators with respect to peer review publication
status. All attachments were either presented or made available at the Part 2 event.

5. Common Needs

The primary document provided to Part 2 attendees was a revised “Common Needs’ document
(Attachment 14). This document now contained new information pertaining to: (1) the degree of
agreement between the various subcommittee working groups on each individual data gap, (2)
specific outputs determined to be needed (publications, databases, models), (3) the date by which
the needed outputs were required to make an impact on the science, (4) the extent to which
DEARS data might be of value in meeting the specific outputs, (5) specific descriptions of the
outputs the DEARS might be able to provide, and (6) the current progress pertaining to the
original six DEARS data analysis objectives and specific publications, models or databases
identified as being needed. The Steering Committee and all subcommittee working groups were
unable to agree upon a priority of critical data needs. However, a simple listing of the number of
groups identifying a given data need did provide a pseudo-ranking of the collective thought. In
particular, data needs associated with the following areas were viewed as highly important by all
groups:

1. high frequency spatial and temporal measurement data (publications and a database
useful for modeling),

2. multi-pollutant measures and establishment of spatial/temporal relationships between and
among these co-pollutants (publications and a database for modeling),

3. regional and local emission source identification (including indoor settings) and the
determination of key species making up each source (publications and a database for
modeling),

4. measurement data of short time resolution (publications and a database for modeling),
and

5. air toxic measurement and relationship data pertaining to hazardous air pollutants (HAPS)
including but not limited to VOCs. The association of these HAPs with health effects
represents an area of immediate need (publications and a database for modeling).



While the remaining 15 data gaps did not receive unanimous recommendations as key research
areas, this should not be taken as a downplaying of their importance to specific Workgroup
members or the needs of the Agency as a whole. For example, only two groups of the four
groups reported the need for Pb data (publications and/or a database) involving human exposures
to be available by the summer of 2011. This time frame was needed to meet the Pb ISA
publication inclusion criteria. Therefore, each of the research data gaps needs to be viewed
accordingly. In this light, the overall workshop summary document (Attachment 13) might best
serve as a review of data needs as they relate to important timelines rather than just specific data
needs.

A review of the current DEARS data analysis progress (pertaining to its origina six exposure
data analysis areas and the additional collaborative epidemiological efforts) indicates progress
supporting fourteen of the twenty identified data gap needs. Much of this progress relates to the
development of databases which have been used to support peer review journa article
development. Examples of DEARS benefits to the state-of-the-science include publications
pertaining to the multi-pollutant environment, PMcoarse exposure assessment, the impact of
various source settings on persona exposure assessment, and the association of PM and gaseous
co-pollutant species on observed human health outcomes. There are, however, areas where the
DEARS will provide little or no benefit to the reported data gaps. These include needs
associated with extensive meteorological monitoring, high frequency (short-time duration)
pollutant monitoring, nitrogen cycling, and data needs from long duration monitoring at a
consistent location.

No study, including the DEARS can be expected to meet all needs, especially when many of
those needs were not a part of its original study design. Even so, this workshop pointed out the
value of conducting intensive, high impact exposure monitoring efforts like the DEARS to meet
a variety of unforeseen exposure-related needs. Part 2 workshop attendees were thanked for
their overall contributions in developing all of the materials for both events. They were invited
to continue independent discussions following the conclusion of the workshop event with the
DEARS Principa Investigator on opportunities for collaborations associated with targeted data
gap needs. While NERL has been consistently releasing DEARS data to all collaborators as
needs have been established, it is adjusting its database management priorities to target public
release of the DEARS data within the 2011-2012 time frame.

6. Workshop Conclusions

The information obtained by NERL during the Workshop events has provided the means to
examine planned data analyses and the development of other key research products for their
overall value to the Agency. This will alow for the establishment of a more refined DEARS
publication plan. It has also provided keen insight as to specific data analysis questions which
should be incorporated into such efforts. This has the potential for enabling future data analyses
to target not only a given research area, but specifically focus on exposure science-related issues
of high relevance to those involved in rule making or supporting risk assessments. In addition,
the Workshops have provided the means to effectively describe the original purpose and potential



value of DEARS to the Agency. This has resulted in enhanced communication between the
NERL and those interested in developing new collaborative research efforts involving the
DEARS. It is anticipated that a number of additional collaborations involving data analyses and
targeted peer-review manuscript development will be established as a result of this
communication. One additional aspect of this communication will be the development of a
summary report (this document) detailing the Workshop events and summary findings. As such,
NERL and non-NERL participants alike will have documentation pertaining to the identified
exposure data gaps and the common needs identified by the various Workgroups. This
information will be of value to each of them as they conduct their own future research planning
activities.
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Attachment 1-Draft Research Questions

Draft Research Questions

DEARS Workgroup
meeting August 31°, 2010

Assessment and Uncertainty

. Are concerned about the impact of non-ambient
sources of pollutants and the uncertainty of using just
ambient-based measures for risk assessment? If so, what
pollutants and their non-ambient sources concern you?

. What data do you feel is currently lacking in the
published literature concerning pollutant concentrations,
pollutant sources and their impact upon human
exposures. Where are you having to use assumptions in
your research?

11

Assessment and Uncertainty

. What pollutants are of greatest interest to
your organization?
. Is there a need to establish pollutant

relationships (temporal and spatial)? If so, what
are your interests?

. Are there methodological considerations
regarding uncertainty (data collection/analysis)
that your organization is concerned about?

Assessment and Uncertainty

. What multi-pollutant uncertainties confront
your organization? What combinations are of
greatest interest?

. Concerning pollutant sources, what
information is needed to confront science areas of
greatest interest? Are you interested in non-
traditional source categories (residential indoor
sources, local, non-NEI sources)?



Assessment and Uncertainty

« Are there specific source categories that
you feel deserve special Agency attention at
this time (near-roadway, airports, power
plants)? If so, within this category, what
represents the greatest unknown (e.g.,
general pollutant concentrations and
gradients, impact on surrounding
neighborhoods, spatial/temporal variability)?

Health and Epidemiology

. What critical data needs exist following the most
recent ISAs for NOx/SOx, O3, and review for PM. Is there
a real need to understand epi implications of PM size
fractions, PM constituents, PM sources? Are there other
pollutant classes that need to be addressed (e.g., VOCs,
SVOCs,carbonyls, carbon)?

. Is it important to understand the impact of non-
ambient pollutants (or sources) or just the ambient upon
human health?

Assessment and Uncertainty

. Is there a need within your organization for
information on environmental and human
exposure factors? If so, what are they and how
would such information be useful to you?

. How would access to actual measurement
data be useful to you in moving specific research
areas forward in your organization?

Health and Epidemiology

. What multi-pollutant mixtures are of
concern? Are there still underlying issues of
surrogacy or confounding with certain pollutants
and PM and resulting health effects?

. Are there location (urban,suburban,rural)
specific effects that need to be explored?

12



Health and Epidemiology

. PMcoarse would appear to be a
relativelyheterogeneous mass in some airsheds. Ambient
monitoring would appear to be a very poorsurrogate for
total PMcoarse exposures. Is there an interest in trying to
establish PMcoarse health effects at this time?

. Is there an interest in trying to establish some
marker of ambient PMcoarse (fresh) versus PMcoarse
mass being retained within residences (resuspended)?
Does it really matter?

Environmental and Atmospheric
Modeling

. What measurement data inputs are needed
to support new or improved CMAQ modules? Is
there any particular time domain or spatial scale
that is particularly needed?

. Are there specific CMAQ modules or output
in need of evaluation versus actual physical
measurements?

Health and Epidemiology

. Would you expect to see any impact of VOC or
SVOC (PAH) exposures upon certain cardiovascular
endpoints?

. Do source categorized epi findings (regional vs
mobile vs industrial, etc) provide value to issues you are
dealing with?

. Are epi outcomes associated with daily measures
all that we need to be concerned about or should finer
resolution (hourly) be investigated? If so, how could
findings related to shorter time domains support existing
24-hr based standards?

Environmental and Atmospheric
Modeling
. What further integration of CMAQ and the

SHEDS (Stochastic Human Exposure and Dose
Simulation) is needed?

. Are there other (non-CMAQ) models of
interest needing evaluation?
. If you could design a field study meeting

your most critical data measurement need, what
would that study involve (location, duration, time
resolution, grid resolution, pollutant selection)

13



Environmental and Atmospheric

Modeling
. What multipollutant mixtures are of the
highest interest?
. Is there potential to use micro-scale source

information (eg., presence of local gas station,
freeway distances) relative to neighborhood-based
pollutant measurements in existing or future
models? If so, what type of data would be
needed?

Human Exposure Modeling

. Where do we stand relative to air
toxics modeling? What inputs are needed
and at what spatial and temporal domains?
. What pollutant information is needed
to develop a PMcoarse model?

Environmental and Atmospheric
Modeling

. Is there environmental factor information
(meteorology, seasonality, etc) on a neighborhood
scale that would benefit current or future modeling
efforts? If so, what inputs would be needed?

. How small do we go relative to grid size? Is
there information available that would indicate
grids below 1 km might be needed with respect to
risk assessments in certain localities? If so, what
pollutants?

Human Exposure Modeling

. What would appear to be the most critical
human exposure factors needed as inputs to
updating the PM-SHEDS? Is there the potential
for developing SHEDS-VOC or some other
variant?

. Are there other human exposure models
that need evaluation using physical data
(PNEM?). Who would be the stakeholder?

14



Human Exposure Modeling

. Is there a need to collect actual GPS-based
time/location information as an input into human exposure
models? Would coincidental exposure measurements also
be needed (at what timedomain)? If so, which pollutants
are the most critical at this time?

. How do we enhance the integration of human
exposure models and atmospheric models? Whydo such
attempts provide value to risk assessment? What type of
data is needed to move some epidemiologists away from
using only ambient-based monitoring data instead of
integrated human exposure/air quality models in their
studies.

15

Human Exposure Modeling

. Indoor air often contains concentrations of certain
pollutants well above ambient levels (e.g.,VOCs,
carbonyls). Are there critical data analyses needed to
support indoor air quality models in such instances? If so,
for what pollutants?

. What inputs are needed to further
develop/evaluate models like the EMI (exposure model for
individuals)? What utility do such models provide to end
users? How can they be applied to risk assessment or
basic epi research?



Attachment 2-Data Analysis Workshop Part 1 Workgroup Members

Detroit Exposure and Aerosol Research Sudy (DEARYS)

DataAnalysis Workshop-Part 1

Wor kshop Responsibility

Wor kgroup M embers

Workshop Steering Committee

Exposure Assessment and Uncertainty

Human Exposure Modeling

Environmental and Atmospheric Modeling

Health and Epidemiology

Ron Williams (NERL), Va Garcia (NERL), Karen Wesson
(OAQPS), Jennifer Richmond-Bryant (NCEA), Rich Cook
(OTAQ)

Steve McDow* (NCEA); Jennifer Richmond-Bryant
(NCEA); Quingyu Meng (NCEA), Gary Norris (NERL),
Alan Vette (NERL)

Janet Burke* (NERL), Michael Breen (NERL), Stephen
Graham (NCEA), Tom Long (NCEA),
Mark Morris (OAQPS), Lindsay Stanek (NCEA)

Karen Wesson*(OAQPS), Deborah Luecken (NERL),
Wyatt Appel (NERL), Va Garcia (NERL-AMAD), Brian
Eder (NERL)

Lisa Baxter* (NERL), Ron Williams (NERL), Joe Pinto
(NCEA), George Bollweg (Region 5), Motria Caudill
(Region 5), Tom Luben (NCEA), Rich Cook (OTAQ),
Morta Fuoco (Region 5)

* denotes discussion champion
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Attachment 3-Data Analysis Workshop Part 1 Agenda

Detroit Exposure and Aerosol Research Sudy (DEARS)

Agenda

Welcome and introductions
Workshop overview

DEARS background
and results to date

Break (10 min)

Workgroup charge
and member introductions

Common research
data gaps

Uncertainty and assessment
Human exposure modeling
Break (10 min)
Atmospheric modeling
Health and epidemiology
Part 2 and next steps

Adjournment

DataAnalysis Workshop-Part 1

EPA- RTP Campus-room C112

October 19, 2010

1:00-4:30 pm

Tim Watkins (NHEERL Acting Division Director)
Tim Watkins (NHEERL)

Ron Williams/Janet Burke/Gary Norris (NERL)

Ron Williams (NERL)
Ron Williams (NERL)
Steve McDow (NCEA)

Janet Burke (NERL)

Karen Wesson (OAQPS)
Lisa Baxter (NERL)
Tim Watkins (NHEERL)

Tim Watkins (NHEERL)
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Attachment 4-Data Analysis Workshop Part 1 Invited Attendee List

NERL Participant NCEA Participant

Wyatt A ppel Jennifer Richmond-Bryant

Tim Barzyk Stephen Graham

Lisa Baxter Tom Long

Sarah Bereznicki Tom Luben

Michael Breen Steve McDow

Janet Burke Quingyu Meng

Fred Dimmick Mark Morris

Rachelle Duval Joe Pinto

Brian Eder Lindsay Stanek

Roy Fortmann

Val Garcia NHEERL Participant

Andrew Geller Lucas Neas

BJ George Tim Watkins

Davyda Hammond

Kristin Isaccs OAQPS Participant

Kasey Kolvacik Karen Wesson

David Kryak

Deborah Luecken OTAQ Participant

Gary Norris Rich Cook

John Offenberg

David Olson Region 5 Participant

Linda Sheldon George Bollweg

Alan Vette Motria Caudill

Jon Sobus Marta Fuoco

Don Whitaker

Ron Williams OAR/ORIA Invitee
LauraKolb

ACE Interim Program Director Invitee
Dan Costa
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Attachment 5-DEARS Study Objectives Progress Report Presentation

2010 DEARS Research
Update

DEARS Workshop-Part 1 Crtober 19, 2010

Exposure Research Focus

Determine the relationships between PM, and select air
toxics measured at the community, residential outdoor,
residential indoor, and personal scale,

Determine the chemical and physical factors that
influence these relationships,

Determine the human factors that influences these
relationships,

Develop and improve human exposure models,
Perform source apportionment using pollutant and
exposure factor datainputs, and

Determine the relationships between PM and eriteria

pollutant gases as potential confounders or surrogates of
exposute

19

EPA’s Exposure Research

*Outdoor sources
*Indoor soutces
Personal sources
*Physical factors
*Environmental factors

Provide the link
between
source/regulatory
monttoring and
health outcomes
Goal:
Evaluate/m odel
the relati onship
between PM at
ambient sites and
personal exposure

The DEARS

Detroit Exposure and Aerosol Research
Study

— Multi-pollutant design

— Multi-seasonal in scope

— Fully powered (1200 participant days)

— Randomized participant recruitment

— Integrated exposure and survey data collection
— Varied housing stock

— Varied monitoring settings

— Varied spatial monitoring (census areas)




RESEAREH &
DEVELOPMENT,

DEARS Monitoring Design
 3year field study initiated in July 2004 and
completed on February 25, 2007

Randomized household purposeful study design
Non-smoking with no health or vocational
exclusion

Each year (winter/summer) had ~ 40 enrollees
Households were monitored for 5 days in winter
and 5 days in summer (~1200 total sampling
days)

~ 36,000 individual 24-hr environmental records
Concurrent monitoring at:

— Central community site

— Residential outdoors and indoors

— Personal

.

SEPA  Was Detroit a Good Choice?

We believed... Data is showing...
- PM2.5 concentrations > 15 pg/m*==p Some means above annual standard

- Local impact of industrial sources===p CRUISER data shows this potential
+ Mobile source impact of certain == Southfield freeway has obvious impacts

areas from nearby roadway
- Spatial variability of pollutants == VOC, NO,, PAH, elemental variability
might exist observed

- Seasonal effects might exist for
some pollutants

- Historical data would be useful

« MDEQ and others would be

==p Acrolein, nitrate, sulfate, VOC, ozone,
PAH seasonality

==p Provided means to cross-check
==p Multiple collaborators and partners

interested have been established
+ Local community groups might == Local groups formally involved in
participate recruiting

F Office of Research and Development
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RESFAREN &
BEVELOPHENT,

Detroit Was Selected Because...

Was an non-attainment area for PM, 4

Projected non-attainment status after sulfur
reductions in 2010

Large number of industrial point sources
Heavy mobile source impact including diesel
Potential for pollutant spatial variability
Possibility of summer and winter season
variability

Historic Speciation Trends Network site and
National Air Toxics Network Site data

State and local interest

Existing community partnerships

RESEARCH &
BEVELOPHENT,

DEARS Study Sites

(Emphasis on Proximity to Sources)

Exposure
Measurement
Areas (EMA)

1-Industrial
2-Indus!
3-Diesel

4-Traffic/ Industrial
5-Industrial
6-Highway
7-Regional

I (not monitorea)




TESERRCH &
",’r‘"iz;"”,"f DEARS Data Attempted to Capture Ongoing Personal
DEARS Measurem ents Exposure, Local and Regional Air Quality
Parameter Personal Indoor Outdoor Ambient
:n’:ﬁ; ﬂ;‘s- X X X X
oy - X X X
EC-OC (PM,) = X X X
EC (PM, ) X X X X
Nitrate - X X X
04/NO,/SC, X -NO, X
Aldehydes X X X X y
VOCs X X X X
SVOCs - X X X ‘
PAHs _ X X X
Air Exchange Rate = X
F Offc of Rsearch nd evelopmert
N . RESEARCH & . R
Use of Novel Passive or Active CoE sy Indoor & Outdoor Monitoring
Samplers
* Matched to
*25VOCs (aromatics/HCs per Sqnal and
(9) + halogenated HCs (16)) ambient
* 3 carbonyls - instrumentation
«Continuous PM, DTN, SN
+0,, NO,, SO, s 7 |
—
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HEEFRREN &
BEVELOPAENT,

Central Community Site
Monitoring

*Community-based
monitoring at Allen
Park, an MDEQ air site
central to the study area

Data Calendar of Events

Completion of field data collection (March 2007)
Recovery of final season of raw data from
contractor (July 2007)

Primary DEARS datasets released to
collaborators in late 2008 (ongoing).

Completion of season 6 XRF laboratory analyses
(Fall 2009)

Organic markers laboratory analyses (select
samples from sel ect seasons) anticipated to be
completed in 2010

APM 159 completed (September 2010)

22

HECEAREN,

DEVELOPUENT,

HEEETRENIE
W

BFvrToR
&

Environmental and Human Factor Surveys

DEARS Data Analysis Objectives

Six primary objectives:

Determine associations between concentrations at
central site with those from outdoor and personal
momtonng

Determine the factors affecting the mass
concentration relationships described above
Identify humnan activity factors influencing personal
exposures

Tmprove and evaluate models used to estimate
residential and personal exposures

Tnvestigate and apply source apportionment models
to determine contributions from specific sources
Determine the associations between ambient
measurement of eriteria pollutant gases (like ozone)
with personal exposures to these gases, PM
constituents and other air toxics.




HESEAREH &
OEVE AT

Data Analysis Phases

The DEARS data analysis plan had a four tiered
analysis structure. These are:

1. Performing descriptive statistics, searching for
anomalies as a means to validate individual
datasets, and establizhing the relationships
between various spatial measurements

2. Use of various modeling approaches to
integrate factors and ancillary data influencing
the relationships established above

3, Datafrom 1 and 2 above will be integrated into
PM and air toxics human exposure modeling
development.

4. Datafrom 1 and 2 above, along with original
data will be used to perform source
apportionment modeling

Progress/Results Format

1. Progress of overall effort
2. Results
3. Examples of findings

HESEAREN &

Objective 1 Progress

» Validation and examination of raw data for
outliers

Data release (ongoing) to all
stakeholders/collaborators since 2008
(State of Michigan, SEMCOG, U of
Michigan, Region 5, NERL-HEASD,
OAQPS, OTAQ, NERL-AMAD, NCEA,
EOHSI, NHEERL. Specific datasets
released to meet needs.

* Public release scheduled for FY12

Objective 1 Progress
Williams et al. Study design publication
with univariate analyses of PM, gases,
demographics and recruiting components
Thomburg et al. Publication of coarse PM
spatial and temporal relationships
Rodes et al. Publication of PM2.5 Spatial
and temporal relationships
George et al. Publication of community
versus outdoor PM2.5 relationships
manuscript
Wheeler et al. Publication of DEARS and
WOEAS PM relationships
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HESEAREH &
OEVELOPHENT,

Objective 1 Progress
Vette et al. Pending draft of VOC spatial
and temporal relationships (Winter 2010).
Philips et al. Publication of DEARS
recruitment/retention strategy.
Stevens et al. Community and outdoor
clemental components relationships.
Pending journal review.

Objective 1 Results
Incredibly rich database, high quality and
quantity
Multiple users

Meets the Integrated, multidisciplinary
model

Both spatial and temporal variability

Niu et al. Publication of XRF vs ICP-MS
sample analysis considerations.
Johnson et al. Publication of article

describing indoor/outdoor relationships in
the MICA with DEARS input

Objective 1 Results

PM coarse mass heterogeneous across
study neighborhood. Noted seasonality in
relationships between monitoring sites

Community NO, monitors poor surrogate
for personal exposures. Many indoor

RESEAREH &
BEVELOPUENT,

observed. A primary component of the
study design and the reason for selecting
Detroit

PM, ; mass spatially homogenous outdoors
with respect to mass concentration

Objective 1 Results

Coarse spatial and temporal variability of
PM composition being determined using
highly sensitive ICP-MS methods

Development of methods needed to detect
organic markers in low volume samples

sources have been developed.

* Biomass markers needed for source
apportionment have been quantified.

Indoor VOC sources significantly impact
community versus personal relationship

With exceptions, PM, . outdoor elemental
and organic component mass highly
variable by season and location
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SEPA

Variability of PM and Exposure Factors

PET air exchange
()

Metric Days Season  Min Max Mean  StdDev Median 9%
(Hg/m?)  (Wg/m®)  (Wg/m®)  (ugim®)  (ug/md)  (kgim?)
Personal PM, ; 874 16 0.5 266.8 203 208 156 113.6
Indoor PM,, 973 16 13 2978 187 204 140 912
Outdoor PM, ; 1347 16 AL 856 16.3 8.7 145 434
Ambient PM, 189 16 28 664 16.9 108 14.0 63.0
PM,  personal 788 15 -0.01 4.09 0.7 0.28 0.68 1.56
exposure factor
PM, ; residential 855 15 0.16 6.45 0.7 0.33 0.70 1.48
infiltration factor
916 16 01 17.0 15 16 1.0 75

F Ofice of Research and Development
Netions H

Spatial and Temporal PM Coarse Variability

SEPA
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SEPA Impact of Housing Stock and Age on Air Exchange Rate
L e VOC Results - Summer 04 -> Winter ‘06
AER (hr- » ’
N Mean Std Ps P25 Pst P75 P95 ) ™ ”
o4 B Tokuena © Embencen
Home Age ot 2 * — s | 10
<=35yrs 32 1.517 1652 0259 0451 0.744 2368 4.422 n » ¥ o e | *
L] _— 6
36-T0yrs 178 1.534 1.694 0.257 0.582 1.063 1918 3.683 Te . . fod a
" n
71-1Myrs 100 | 1591 1119 0366 0590 | 1226 2497 [ 359 ;| - HBm v . 2 . d
>100yrs 9 1701 1678 0155 0547 | 1219 1723 | som 0 x o ) o =
P u .
ARG f . mpXyess -] oXylena 13 Butadins
R (br) . 2o J =
N | Mean Std Ps P25 PS0 P75 P95 . B . . . -
EEY . 2
2.227 1497 | 0.575 | 1.026 1.844 | 3.121 | 5221 .. . : . . * . - i
1583 1413 | 0.374 | 0.695 1146 | 2.266 | 4.119 ) B L S o ekl K ) ol e
1.629 2261 | 0278 | 0.568 0.979 | 1.849 | 4244 1 » Aok : 13,5 Tometybenzene : 4-Ettymoimce
1.281 0.899 | 0.285 | 0.568 0.954 | 1.726 | 3.355 N 4 . a .
6 83| 1.199 0871 | 0.257 | 0471 0986 | 1.789 | 2.853 §__ . ¥ 3 3 3 =
7 19 | 0.908 1014 | 0.194 | 0.366 0.552 | 0.926 | 4.422 ¥ I 2 * .
F Nt H r &) ? ol N

RESERRCITE
DEVELOPMENT, . . e P
T Personal and Ambient NO, Mass SEPA  PM, Spatial Composition Comparison (P-Values)
Concentration Relationships (ppb) L
Comparison of outdoor sites with ambient monitor (summer/winter)
Element EMA L EMA3 EMA4 EMAS EMAG EMA7
Caleium ot <001 <o senon | <oozcoo [ <ooiico0 | 0sros | <omrcom
Patassium 0017007 049:0.15 0.39/048 <0.01 /0.01 0.11:046 0.16/038
2
5 Mangansse | <001/<001 [ 001001 | 002/009 | <001/<001 | <001/083 0,09/0.02
2
£
ron or <00 | bo2izoo | <oo/co0 [ <ooico0 | aoiots | <oonrcom
y=-001100+247%8
R2 Z0003s
Zine 0.01 /001 0.02 < 0.01 0.53/097 a0l 0.01 0.04: 058 <0.01/0.05
Lead <0017<001 [ <001/<001 | 0667068 | <00l s<001 | 0327073 | 0017048
Personal NO2 F Office of Research and Development
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Progress/Results-Objectives #2 and 3

(factors impacting relationships)

1. Progress of overall effort
2. Results
3. Examples of findings

Objective 2 &3 Progress

Williams et al. Draft manuscript describing
the impact of human and environmental
factors on SO;, NO, and O relationships
Meng et al. Draft manuscript exploring NO,
of ambient origin impact on exposure
Brook, Williams et al. Publication of effects
of short term PM exposures and observable
human health effects (0-4 hrs significant)
Brook, Williams et al. Publication of PM
measures of ambient and non-ambient
exposures versus observable human health
effects. Non-ambient sources impacted
outcomes

Objective 2 &3 Progress

Williams et al. Draft manuscript describing
PM components and gases and their impact
upon health effect linkages

Brook, Williams et al. Submission linking
personal temperatures to alterations in blood
pressure

Hammond, etal. Analyses defining short-
term PM, ; exposure sources. Will be linked
to health effects

Lawless et al. Draft manuscript on personal
monitoring compliance and why knowl edge
of ETS exposures are critical in reducing
measurement uncertainty

Objective 2 & 3 Progress

Isaacs, Burke et al. Completed report defining
factors influencing residential air exchange.
Being converted to manuscript.

Alion, Burke ef al. WA to produce report on
residential infiltration parameters for PM
species and air toxics (2010). Subsequently will
be converted to manuscript.

Baxter ef al. Publication of diesel impacting
residences near the Ambassador Bridge
Barzyk et al. Publication of methods to assess
near road impacts and preliminary findings.




HEETAREN R
TOPAENT

Objective 2 & 3 Progress

Current progress:

*  George, Palma et al. Submission of DEARS
VOCs and NATA modeling comparison

*  (George, Whitaker et al. Publication of
comparison of outdoor PM, ; to ambient
monitor and impact of meteorological factors

+  Thomburg, Williams et al. Draft of participant
compliance and impact on data cuality for
multiple pollutants

+  Whitaker et al. Completion of secondary field
and laboratory work needed to further evaluate
carbonyl methodological considerations
impacting DEARS data

HECERRENE
DEVELOPUENT,

Objective 2 & 3- Results

* Diesel emission marker impacted homes close to
the Ambassador Bridge

— Barzyk et al. Publication of methods to assessnear
road impacts and preliminary findings

— Baxter et al. Publication of diesel impacting residences
near the Ambassador Bridge

DEARS provided good agreement for benzene
spatiality versus NATA models.

— George, Palma et al. Submission comparing NATA
maodel predictions For benzene to DEARS
measurements. Meteorological factors shown to
impact both PN, 5 and PM coarse spatiality across the
DEARS areas

* Residential air exchange rate distributions
strongly influenced by temperature and air
conditioning presence

HESFRRET
BEVELOPATHT

Objective 2 & 3- Results
ETS impacted PM, NO,, and VOC measures
Indoor appliances impacted NO, measures
resulting in poor relationship between community
and personal levels. Community levels of 50, and
O, reasonable surrogates for personal exposures.
Indoor YOCs impacted VOC measures.
Community monitors often poor surrogate for
personal
Both PM of ambient origin and PM of non-
ambient origin had significant impacts on health
Chronic impact (short duration) impact of PM
exposures determined. Different health effects
versus use of 24-hr based data
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Homes Near the Ambassador Bridge-Source

Effective Distance to Roadway (Southfield Fwy.) Impact

mp-Rylenos “ m.p-Rylenes

+ Concentrations . -
(24-hour) ‘EE = Concentrations
decreased to &’ e'#tled a:d more
28 variable when
urban 23 % winds are frem the
background EE 4 Bridge
2

levels at ~250 m

HESEAREN &
BEVELOPMENT.

Objective 4-Progress

Progress/Results-Objective 4

. * Hammond, Burke et al. DEARS PM
(human exposure modeling)

coarse mass and components data being
targeted as planned inputs to SHEDS.
Laboratory data currently being pursued
Hammond et al. MIE and human exposure
data analyses nearing completion. Planned
input for SHEDS and article preparation on
indoor and personal sources

1. Progress of overall effort

2. Results
3. Examples of findings
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RESEAREH &
DEVELOPMENT,

Objective 4-Progress

Burke et al. DEARS residential indoor/outdoor
data being used to evaluate SHEDS modeled
exposures to multiple air pollutants

Breen et al. Using DEARS data to further
evaluate residential air exchange model in EMI
Breen et al. Using DEARS data to further
evaluate EMI before developing EMI-based
exposure metrics for NEXUS

RESFAREN &
BEVELOPHENT,

Objective 4-Progress

* George, et al. DEARS data used in evaluation of
NATA modeled results. Article in review.
Wesson et al (OAQPS). 2005 DEARS PM and
select air toxics data used to evaluate 2005
CMAQ output at 4 km and 1 km grid size
resolution for Detroit area. All data sets
developed.

Appel & Leucken et al (AMAD). Direct input of
select 2005 air toxics data into CMAQ model
evaluation tool

RESERREH &,
DEVELOPMENT,

.

Objective 4- Results

Analyses for multiple modeling areas are
currently ongoing

DEARS providing data for improving
SHEDS inputs and evaluating model
output

DEARS data being used for evaluating
EMI for use in NEXUS modeling

DEARS being used as important evaluation
dataset for OAQPS and AMAD air quality
modeling for Detroit

Conceptual EMI

Exposurs Mode for individuals (EM) | miy et inputs
[ro— > M outputs
L e} !
o_ |
Air Pollutant 'l Tract
trations,
e g ’

Exposurs Metrics Dose Metres.

Aigigemi

Risk

Health Stud,

Building

| | Characteristics
i h;opmnm

EMI Web site: www.epa.goviheasd/emi

F Ofce of Researen ana weveropmen
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Air Exchange Rate (AER) Distributions Comparison of DEARS and NATA

for SHEDS Results for Detroit
. . Ratio of DEARS to NATA for benzene
= Factors influencing DEARS AER oo e
« Compatison with other recent studies B s

Uy 1838747

LATEACH  yy.TEACH

LARIDPA .
— Detoit DEARS| W-RIDPA
. L o——
Houston-RIO PA ——
— T -

Cok Wam Wam ol Wam Wam  Colg Wam Wam Cop Wam Wam Cog Wam WamColg Wam Uam
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| [rre— ]

[ = = 2] % a e
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HESEAREN &

Zvsiiy Comparison of DEARS with 2005 CMAQ
DE ARS Census Tracts Results for Detroit

Progress/Results-Objective 5

Census Tract PM, ; using CMAQ (SOllrce impactS)

1. Progress of overall effort
2. Results
3. Examples of findings
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RESFAREHIE. HESEAREH &
o e

el Objective 5 Progress ity

Hi

Objective 5 Progress

Current progress:

* Baxter ef al. published impact of near road

4 sources from the Ambassador Bridge.

+ Duval et al. Submission of PM sources
spatiality variability.

= Stockburger ef al. Implementation of
levoglucosan method. Was needed to validate
biomass contribution to Detroit airshed.

* McDow et al. Selection and observations
associated with organic markers for source
apportionment in the DEARS. Source factor
analyszes have been completed

*  Vette et al. Determination of the impact of
sources and environmental factors upon
multipollutant spatial and temporal variability

Current progress:

* Completion of initial Allen Park source
apporfionment. Determination of appropriate
data and models for use in the DEARS.

+  Completion of laboratory analyses associated
with select residential samples (2010).

«  Organic markers analyzed and applied in source
apportionment modeling, improving
understanding of motor vehicle and biomass
gources (on-going).

*  Ongoing determination of concentration impact
on data quality, determination of marker
selection for inclusion in future (integrated)
source apportionment associated with EMA
gpatial comparison.

HESEAREN &

e, Objective 5- Results

* High biomass source contribution (K
signature) that agrees with other
researcher’s findings from Detroit.

Objective 5- Results

* Integration of both elemental and organic
markers needed to improve source
characterization in Detroit. Multiple

Multiple extemals have now found similar
impact. This is a very complicated issue.
Substantial spatial variability observed for
organic species (especially PAHS) on some
days, other days are fairly uniform. Spatial
variability appears to be related to patterns
of abundance (i.c.. diagnostic species
ratios)

sources having similar profiles complicate
the source apportionment process.

Multiple indoor sources exist. Cooking a
major contribution to total PM exposures.




Spatial Variability of PM, Sources in the DEARS

W oot Dust ok

CMB average source
contributions (in %) for
DEARS Season 3 (Summer
2005) and 4 (Winter 2008)
Walues in g/m? represent
sum of mixed industrial and
steel manufacturing
contributions

st s Dol et a, Deters g Spadl
Variabifty in P, , Sourcs hupeci across
v, M. n preaation.

Summas

~Localized PM sources (motor vehicles, road dust, steel manufacturing, and mixe d indusirial) vary
in each of the residential outdaor samples

+ Fersanal exp osures canvary depending on the proximity to different FM sources

« Impacts of lacal sourcesin Detrait airshed may not be wel characterized by Allen Park monitaring
lacation

P-values for the Non-parametric One-way Wilcoxon Score
Test Comparing Variability of Sources in DEARS Ambient
and Residential OQutdoor Samples

Gurce
I oed Dot 001
[piom ass Burning 004
[ econdary Sulfete 017
olor Vehicles <0m
tocl Manufecturing <0m
el Industrial 200

p-values in bald are significant
*Not campared to Allen Park
#Seasons 3and 4 only

Summary;

- ACross all EMAs, local sources of Ph (road dust, motor vehicles, steel manufacturing,
mixed industrial) were spatially different

- In comparing residential outdoor source confributions to those estimated in Allen park,
spatial differences also abserved for local sources of PM

PRELIMINARY PMF RESULTS - ALLEN PARK Seaons 2+ 3
XRF, OC & EC Data Only GCMS, XRF, OC & EC

Eiomass/

Unknown (Ca Rich)
Gasolin g0

* 41 rao Sulfats
Dies¢l (8% 240,

Incineratiol
Incineration?(Pb) 15% (Pb) 11%

*EC + hopanes
T'PAHS + K + Hopanes

= abundant factor has K and OC, consistent with hiomass, but high mass contribution unexpected

Without PAHS and hopanes;

With PAls and hopanes:

+ Most PAHs + some K and hopanes make a “gasoline + biomass factor”
- Most but not all hopanes associated with the EC-rich factor ¥ separate diesel & gasoline factors
. is: Biomass i motor vehicles i without PAHs + hopanes

LEVOGLUCOSAN

*Real need to understand biomass source
contribution

*Both elemental markers (like K) and organic
markers like levoglucosan are needed
*Elemental and organic biomass markers
support findings indicative of substantial
biomass source contributions across the DEARS
study area
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SPATIAL VARIABILITY FOR SEASON 1 OUTDOOR SAMPLES
BENZO[ghi]PERYLENE
July 16,2004

July 15, 2004* July 20, 2004

Conclusiong

« Most (but <80%) samples deviate from
central site monitor by =25%

Fraction of Samples within 25% of
Central Site Monitor Concentrations

34

530 pgm® (n=22)
. L ‘T I « Most (but <80%) samples agree with
= (Lovest BgHP indPy + e central site within 50%
© j-Highest BghiP Norhopand
far 140
? i, e ol Sairdes *Wide variation in variability between
8 J 1 i } L sample days
@
s =
% ot .- s o Research Questions
W ALy anasin **None of samples within A%
& 50% of Central Site Concentration Cone P - What factors are associated with high
g L 212004 Ll 25, 2004 50% of Central Site Concentration - PAH spatial variability?
o uly 21, uly 28,
.u/ﬁ’“i Solid colors are outdoor 0% * Are PAH ratios/patterns related to
g *‘w Residential samples & @ {@@ & variability? (tentatively, yes)
5 - 0 110 & & ) &
a2 / [ Black stripes indicate \;@ @&g \@3' \g}““ «What sources are consistent with these
Mﬁ }: [ Allen Park Central Site & & ratios/patterns? (include hopanes)
¥ T e + Are there systematic differences
hetween EMAS?
Cooking Results by Type Example of Indoor Source Impact
Participant 464 - 2HP2008 (Seazon 4
Type Count Percentage (of total .
cooking peaks) From From TAD: Fried | | From T
0 —— Tap, chicken TAD
= Doing Husband
WA (water) 51 16% %m e | ﬁ smoking
T — |
TO (toast) 8 3% e o
4 500 TAD: Vest ( l J 1
i 0 4 Husband on'clf
FG (fry/grill) 180 59% ) \ H } 1
BO (bailing) 42 14% 5 - = \ (Jj;%} i ( l
Fap A A
BB (bake/broil) |25 8% m ,‘[ALA:]W W»’I \J \w{ \\\Jﬁ\q
AdAM 0SERM ZMPM TIZPM RSOAM  4EAM OBA4  224PM
Wax value wihin 2 peak: Season 4 — 11633 and 11,570 [both FG, same participant Tine o Bay
(051), different days, breakfact]
Spar I © [P e e A
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Objective 6 Progress

Current progress:

+  Canonical correlation analyses of select VOC
data and human/environmental factors
completed by EOHSI. Used as input in George
et al manuscript and input into planmed Vette et
al. manuscript

¢« Vette et al.,, completion of VOC and
copollutant APM report. Basis for planned
manuscript

+  Williams et al. Completion of mixed model
evaluation of factors influencing NO., 30, and
03 relationships. Draft manuscript developed

Progress/Results-Objective 6
(multipollutant relationships)

1. Progress of overall effort
2. Results
3. Examples of findings

HESEAREN &

Objective 6 Progress

Current progress:

*  Meng, Pinto et al (NCEA). Modeling of
PM and criteria gas copollutants and
human/environmental factors. AAAR
presentation developed into draft
manuscript.

* Multipollutant impact upon health
outcomes. Draft manuscript completed by
Williams, Brook, et al.

Objective 6-Results

Significant indoor and personal exposure
factors influencing NO, spatial
relationships.

Significant NO, spatiality observed in
various neighborhoods-suspected near road
influence

ETS a major confounder of personal NO,
and VOC data.

NGO, was detected in a high percentage.
Detection limits impacted some personal
05 and SO, measures
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a o T X3 S 0 i S
SEPA SEPA Examples of Exposure Survey Variables
S, Variability of Criteria Gas Concentrations oy
Metric | Days | Seasons | Min | Max | Mean | STD | Median | 99% : .
* season * cooking episodes
(ppb) | (ppb) | (pPb) | (PPB) | (PPb) | (PPb) N 9 P
« air exchange * age of home
Personal 936 16 54 | 432 | 21 33 10 | 150 . 3 . .
o + time spent in activities = proximity to roadways
3
Ambient 199 16 30 | 530 | 250 | 115 | 240 | 520 . .
O, + ets influence * cooking fuel type
Personal 891 16 3.0 | 4740 | 209 | 374 | 231 |1880 « use of fans « use of clothes dryers
2 . I
Outdoor 989 | 36 40 | 650 | 203 | 97 | 200 | 480 * use of air conditioning * velume of home
0, *p of open wi * use of
Ambient 198 16 00 | 480 | 239 | 82 | 231 | 475 « cleaning episodes « use of incense
NO,
Personal 928 16 40 | 124 | 05 17 0.0 6.0
$0,
Ambient 195 16 22 | 140 | 28 28 20 | 140
SO, 5 -
2 80+ variables examined for effect
F Office ofResearch and Developmet F Offce of Researcn an Development
Nt H -

Impact of Human and Environmental Factors on Personal NO, Exposures Indoor VOC Sources Impact Personal Exposures
o Berzene 3 Toluene ot *  Ethybenzene
Summer o . =] »
Factor Yes No P value s . o4 B .
Air conditioning 28.1=269 23.449.2 0.08 e ] "
Candles bumed 25.8 92 25.11203 036 A . "N - % . =) 2 . T
‘Travel by auto 23.4=269 2984304 003 2 * e 2 ——+ -C
Central AC in home 281158 234187 0,01 » TR @ S 1.3 Butadens
Doors opened 23.5-10.2 27.2432.9 0.17 . ® ) 1 * - -
ETS exposure believed to have occurred 203-9.9 26.1426.1 022 g = ) 2
Cooking fuel type 205 33.1 26.1120.4 0.07 1 . . Nl | . . n - -
Lurnace pilot light 23.1=21.8 27.3£23.3 0.09 0 A o DR ) o LA e ...
Use of gas fireplace 10.4 3.4 23.4123.7 0.04 T Zoown & 135 Tametybenaene . pr=——
Use of gas appliance 243 196 283137.5 024 s :‘ i : :
Window AC used 26.5-213 19.949.9 <0.01 % G N : : .
Windows opened 24.6-269 2671216 047 T2 l 2 2
Kilchen exhaust fan operated 252 285 24.9120.3 0.84 0 . . . ¥ . T : u . = - "
RESEARCH & DEVELOPHEN S
i v o Reskaeh e Devsommerk
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Multipollutant Comparisons

Correlation with Personal NO, Caorrelation with Indoor EC

——
8 ]
Sue 5o
Al e -
L ; ;&9 $ &
FEF44777F FIFsiids
£ 5’; 7 £ g Eia
2 F i
ot rrons
= Indoor EG and personal NO, weally correlated
= Personal MSATs poorly correlated with personal NO; slightly better
with indoor EC
= Little seasonal difference observed
FP E— S

Progress/Results-Source to Effects

1. Integration of Cardiovascular Health Study
2. Results
3. Examples of findings

UK St Fkoton sgeney 74
e of Resusech = Dok e

In Home Health Data Collections
. i

.
Swar e a7

37

Health Measures

4 hour fast prior to measures and reduced physical
activities. Resting state obtained prior to starting.

Systaolic blood pressure (SBP)- Omron 780 monitor
Diastolic blood pressure (DBP) Omron 780 monitor
Heart rate (HR)} Omron 780 monitor

Brachial artery diameter (BAD) 10mHz Terason 2000
ultrasound

Flow-mediated dialation (FMD)- 10mHz Terason 2000
ultrasound

Nitroglycerin-mediated dilation (NMD)@0 4 mg
sublingual

R
[P e e
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Health Effects Versus PM of Non-Ambient Origin

‘st compliancs (=50%) west compliance (=50%)
& lowSHS
Health outcome lag(day) | Obs | Risk per 10 pgin? (SE) | Obs | Risk per 10 poin? (SE)
SBR(mmHG) 1 80 253 (251) 108 015 (2.08)
SEP (mmHg) 2 =7 -0.98 (2.30) 75 -0.37 (2.64)
DEP (mm Hg) 1 a0 212(174) 108 156 (1.46)
DEP (mm Ha) z 57 -0.62(2.12) 75 -0.59 (1.82)
Heart Raieheatay 1 a0 488 (288) 108 285 (2.24)
Heart Rate pearm 2 57 119(3.71) 75 1.25(3.08)
BAD (mm) 1 77 0.23 (0.12) (p=0.073) | 103 0.05 (0.09)
BAD (mm) z 53 | 024049 (p=0.096) [ 69 0,18 (0.11)
FMD (%) 1 71 0.83 (1.58) a7 0,08 (1.22)
D (%) B 51 0.4 (1.53) &7 -0.77 (1563)
HID (%) 1 42 115 (379) 57 0.90 (2.45)
D (%) 2 27 472(313) 37 | 5.00 2.00) (p=0.026)

% Ern e v 77

Multipollutant Effects on Health Outcomes

Model Ouicome Lag Growp Rikk S Pualue
PFe SBP 0 Allsubjects 0.0128 0.0054 0.018%
PK SBP 2 Allsubjects -0.0237 0.0108 0.040%
PFe DEP 0 Allsubjects 0.0084 0.0036 0.013%
PK DBP 0o Allsubjects -0.0124 0.0056 0.0305
PK DEP 0 Vest -0.0447 0.0132 0.0016
AFe HR 0 All subjects -0.0163 0.0065 0.0126
A Zn HE 0 Allsubjects -0.02%6 0.0145 0.042%

P NO, BAD 2 Allsubjerts -0.0042 0.0023 0.0366

PNO, BAD 1 Vest 0.0041 0.001% 0.035%

P NO, BAD 2 Vest -0.0067 0.0022 0.0256
PK BAD ] All subjects -0.0007 0.0003 0.0442
AK BAD 1 All subjects 0.0037 0.0017 0.0380

P NO, FMD 0 Allsubjeris 0.0468 0.0174 0.007%
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Exposure and Heart Rate

Haurly Effects of PM2.60n Heart Rate

15 -
o !
& 10 _I_}
g Y T H
) i [
ERTE - I Tl' P
B Facen e RRRRRRRaRERREY!
Bt rad HENNREENES
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Data Analysis Perspective

DEARS data analyses are primarily being
performed between other major tasks by a small
number of researchers. Competing time demands
restricting progress in some areas

Even so, progress across a wide number of
objectives hag being maintained.

A large number of manuscripts are under journal
review or draft development stage

Objectives 1,2, and 6 have yielded majority of
publications to date. Significant laboratory work
in support of objective 5 hag been performed.
Modeling objectives ramping up.

Large number of collaborations ongoing (internal
and external)
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Attachment 6- Exposure Assessment and Uncertainty Workgroup Summary

ASSESSMENT & UNCERTAINTY

Overall Summary
1) We need data on lead sooner than anything else

2) Next we need data and interpretation that will help us
to develop the multipollutant science assessment

What pollutants are of greatest interest to your organization?
In order of priority:

1) Lead is most urgent as the next ISA.

2) More generally, PM and ozone the most important risk drivers. For
PM, specific components, size ranges, and sources are important,
especially elemental carbon, metals, organics, coarse PM, fien PM,
ultrafine PM, traffic, secondary (ozone + SOA), industrial sources in
non-attainment areas (e.g. steel manufacturing).

Remaining criteria pollutants for which ISA’s will be written. (For
example, DEARS data on NO2 outdoor and personal exposure and
ozone concentrations at Allen Park and from personal exposure
monitors would be useful.)

Surrogates of important multipollutant mixtures (e.g. EC or NOx for
traffic)

5) HAPs.

3

-l

4

=
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Is there a need to establish pollutant relationships? If so, what are your
interests?

Yes, especially for multi-pollutant AQM. The key questions are:

1) what pollutants are can be grouped in reduced for epidemiological and
exposure approaches?

2) what pollutants or groups of pollutants are the best surrogates for regional or
near source exposure environments? 3) What pollutants or groups of
pollutants have similar origin and are likely to benefit from the same control
strategy?

Are there methodological considerations regarding uncertainty
data that your organization is concerned about?

Yes. Using network data for exposure assessment and
epidemiology with increased reliance onh using models instead of
measurements to achieve more complete spatial and temporal data
makes high quality measurements even more important. Better
quality measurements would be especially useful for elemental
carbon.

Are you concerned about the impact of non-ambient sources of
pollutants and the uncertainty of using just ambient-based
measures of risk assessment? If so, what pollutants and their
non-abmient sources concern you?

Only to diffrentiate ambient from indoor generated pollutants. Where
data has been obtained, this is useful, but it is not as high a priority as
understanding indoor penetration or spatial and temporal variability of
pollutants from outdoor sources. The outdoor sources are of most
importance to us.
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What data do you feel is currently lacking in the published literature
concerning pollutant concentrations, pollutant sources and their
impact upon human exposures. Where are you having to use
assumptions in your research?

PM component variability, PM size class variability, PM source
composition, associations between pollutants, indoor penetration, human
activity patterns, intercity differences in both exposure factors and source
apportionment, and the relationship of each of these with meteorology and
land use; better tools for exposure modeling, air quality modeling, source
apportionment, and hybrid and mixed models.

What multi-pollutant uncertainties confront your organization? What
combinations are of greatest interest?

1

=

what pollutants can be grouped in reduced form epidemiological and
exposure approaches

what pollutants or groups of pollutants are the best surrogates for regional
Or near source exposure environments?

What pollutants or groups of pollutants have similar origin and are likely to
benefit from the same control strategy? The combinations of greatest
interest are: traffic (PM, ultrafines, EC, NOx, CO, BTEX, butadiene,
aldehydes), secondary (SOA, sulfate, ozone), Eastern regional background
(PM, SO2, NOx), urban industrial (PM, EC, metals)

Understanding the relative importance of “exposure measurement error” in
a multi-pollutant context for the broad classes of “exposure measurement
error’: 1) instrument measurement error, 2) detection limits, 3) spatial
misalignment, and 4) other discrepancies between monitor and exposure
(e.g. activity patterns, micro-environment). Which uncertainty dominates
and how does their relative importance vary between species?

2

-

3

=

4

=

41




What multi-pellutant uncertainties confront your organization?
What combinations are of greatest interest? - Continued

5) Providing data that will help to understand interaction terms between pairs of
pollutants relevant for epidemiological studies.

6) Providing data that will help with data reduction for multipollutant
epidemiological studies, development of optimal pollutant groupings by source,
health outcome, and mode of action; and selection of optimal surrogates to be
measured.

7) Providing information for testing spatial and temporal interpolation
approaches, land use regression, air quality modeling inputs, human exposure
models.

8) Evaluate exposure model performance across pollutants to determine which
are done well, and which are more challenging.

9) Data that will help in the evaluation of synergistic effects in combined
exposure to multiple pollutants.

Concerning pollutant sources, what information is needed to confront
science areas of greatest interest? Are you interested in non-traditional
source categories (residential indoor sources, local, non-NEI sources?)

Continued development of improvement of source apportionment models,
including better characterizing and reducing uncertainty, incorporating
meteorological data and compositional restraints into models, development of
routine practical evaluation procedures for model results, including uncertainty
analysis.

Are there specific source categories that you feel deserve special Agency
attention at this time (near-roadway, airports, power plants)? If so, within
this category, what represents the greatest unknown (e.g., general
pollutant concentrations and gradients, impact on surrounding
neighborhoods, spatial/temporal variability)?

Near-roadway, power plants, industrial sources of PM high in metals and EC,
urban activity such as demolition and construction. Airports are a specific issue
for lead, but from DEARS are not designed for that purpose.
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Is there a need within your organization for information on
environmental and human exposure factors? If so, what are they and
how would such information be useful to you?

Yes, to reduce exposure misclassification. Better information is needed on
spatial and temporal variability, indoor penetration, and exposures of Pb of
ambient origin, all criteria pollutants, ultrafine PM, coarse PM, EC, metals,
sulfate, nitrate, SOA, as well as human activity patterns and activity levels in
different exposure environments, including indoor-home, indoor-work, indoor-
school, commuting (in vehicle and otherwise). More reliable ventilation and
building related data would be useful. Results of importance for
environmental justice evaluation are especially needed.

How would access to actual measurement data be useful to you in moving
specific research areas forward in your organization?

It would allow us to characterize concentration ranges and spatial patterns
relevant to exposure, and 2) it would allow us to pose and investigate
hypotheses related to exposure and receptor modeling relevant for
understanding exposure to sources.

Suggested Questions for Workshop:

1) What are the patterns and causes of spatial and temporal variability in
outdoor concentrations of lead, PM, ;, Ozone, NO,, ultrafine PM, coarse PM,
NOQ,, EC, and metals?

2) What are the relationships between these species, what factors
influence them, and what are their common sources?

3) What are the most important exposure factors for these species and how
do they differ among species? (e.g., spatial and temporal variability, indoor
penetration, human activity, breathing rate, meteorology, built
environment, others?)

4) What urban and regional sources are the most important contributors of
exposure to these species?

5) How can DEARS data help to develop a better multi-pollutant air quality
management strategy?
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Attachment 7- Human Exposure Modeling Workgroup Summary

Human Exposure Modeling

+ Data needs for: + Purpose
— Single pollutants — NAAQS ISAs
— Multi-pollutant - NAAQS

relationships Exposure & Risk
Scale ?
— Individual sources Assessment
or relative impacts (APEX model)

of sources — NATA (HAPEM

— Other (specific to model)
human exposure) -7

Spatial scale:
nationaliregional/statefcounty/intra-urban
Temporal scale:
annual/seasonal/daily/hourly

TYPE SCALE
Data Needs for Single Ambient air cone /Indoorvs Spatial Temporal
Pollutants? outdoor / Personal exp / Specific |  (hational / regional / state- (annual / seasonal /
micro or activity? county / intraurban) daily { hourly)
Ambient air Intra-urban variability
O Personal exposures for Intra-urban variability Hourly to 8-hour daily
evaluation QE & total) MazImum
Ambient air Tntra-urban variability Daily —hourly
Indoor/outdocr d personal exp | Variability across regions; Daily —hourly;
M, 50855 ] for eyaluation of exposure model | swithin uban areas Seascnal
and species 3
predictions
[specifically
e nﬁrg% iulfatde_ g:r:nrei: ential micros, vehicles Daily
& Exp/Risk c’m;';@“ Lorinpuls

Assess. High exposure activities —near
roadways?
Ambient air Variability across regions, Daily

writhin urban areas
Indoor/outdoor for medel inputs | Variability across regions; Daily ; Seasonal
PM, oy 3SS within urban areas

Parsonal exp forevaluation Daily; Seasonal




TYPE

SCALE

Data Needs for Single Armbient air conc. / Indoor vs Spatial Temporal
Pollutants? outdoor /Personal exp / Specific (national / regional / state- (annual / seasonal /
microor activity? county / intraurban) daily / hourly)
Arnbient air Intra-urban variability Hourly
High concentration MES: on- Intra-urban variability; near- Hourly
road and near roadways road cone. gradient
Tndoorfoutdoor ME factors for | Intra-urban variability Haurly to Daily
CO&NO, | model inputs (concentration lirked)
Personal exposures for Intra-urban variability Hourly to 8-hour daily
evaluation (ME & total) maximum
Indoor sources formodel inputs | Regional variability Hourly to Daily
(a3 resources permit) SES variability
NAAQSISA Source emission profiles By sourcetype (EGTs,
& Exp/Risk refineries, etc)
Assess. Source concentration profiles Near source gradient by

50, source type (EGUs, ete) 5-rminute to hourly
Aurbient air Intra-urban variability
Personal exposures for Intra-urban v ariability
evaluation (ME & total)
Possible data needs for TUBK Intra-urban variability Langer time scales —
combined exposure-dose model aggregate exposure

- used for children and All-ages over muttiple years
Pb model under development
[TUBK model considers
ingestion and inhalation]

TYFE SCALE
Data Needs for Single Armbiert air conc. / Indoor vs Spatic Temporal
Pollutants? cutdoor £ Personal exp / (national / regional / state- (antwal / seasonal /
Specific micro or activity? county / intraurban) daily / hourly)
Ambient air from monitor or | National coverage at census | Annual, seasonal,
model tract/block resolution meonthly, diumal
Benzene | Indoor/outdoor for micro inputs | Regional ‘Annual, seasenal,
BTEX) monthly
Attached garages, ofher sources | Regional Annual, seasenal,
for model inputs monthly
Armbient air National coverage at census | Annual, seasonal,
tract/block resolution meonthly, diumal
S Indoor/outdoor f its | R 1 Annual, 1,
HAPEM ‘ndoor/outdoor for micro inputs | Regional ual, seasonal,
Aldehydes sty
Other residential sources? Regional Annual, seasenal,
monthly
Other nationed
risk drivers?
Other regiona
risk drivers?
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TYPE SCALE
Data Needs for Multipollutant | 4 piert air conc / Indoor Spatial Temporad
Relationships? ws outdoor / Personal exp / (naticnal / regional / state- (antmal / seasonal /
Specific micro or activity? county { intraurban} daily /hourly)
coneandDnr | Ambientairrelationships | Variability across regions, Daily
within urban areas
PM, , species Ambient air relationships | Variability across regions; Daily
[specifically nitrate, within urban areas
Ifate, EC, OC,
T ) | | idoorfoutdooe relaionships " E
NAAQSTSA Ambient air relationships | Variability across regicns; Daily 77
& Exp/Risk PM, ; and air toxics within urban areas
Assess. Tndoorfoutdoor & personal " "
Ambient air relationships | V ariability across regicns, Hourly to daily
COMO,/UFREC within urban areas (possibly seasonal)
(traffic pollutants)
Tndoor/outdoor relationships " "
Microenv ironments (e..,
EM MOS0, | office, school, vehicles)
NATA/ Criteria polhutants National??
HAPEM and toxics??
TYPE SCALE
Data Needs for Individual
Sources/Relative Impact of | Ambient air conc /Indocr Spatial Temporal
Sources? vsoutdeor/ Personal exp / (national / regional / state- (annual / seasonal /
& Specific micro o adtivity? county [ intraurba) daily / hourly)
Point Sources (e g, | Ambient air Variability across regions, Daily 77
e within urban areas
indusiry) Indoorfoutdoor & personal " B
Ambient air Variability across regions; Daily 77
s || s within urban areas
& Exp/Risk Indoorfoutdoot & personal 4 %
Assess,
Ambient air Variability across regions, Daily 77
Regional vs. local within urban areas
sourees
Tndoarfoutdoor & personal " B
Tndoorfactivity | Source strength linked to | Variability across regions; (suib YHourly, Daily
sources activities) within urban areas
NATA/
20
HAPEM Others for toxics'
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TYPE SCALE
Other Data Needs for Human 9 Spatial Temparal
Exposure Modeling? (national / regional / Cantmal [ seasonal / daily /
state-county / intraurbar) hourly)
Direct measures of Variability at all spatial | Daily-hourly for model
residential air exchange scales inputs, All ternporal scales
et for evalustion
Non residential (e g, office, Daily
school, vehicles)
Residential window/door Daily, monthly
opening and AC use
Non-residential HVAC (e.g Daily
NAAQSISA [ Suvey questions | sgqoo sno))
& Exp/Risk
R sterns Vehicle window and
ventilation use
Scurce activities National toregional
Time spent outdoors at Regicnal to intra-utban | Daily
Human activity data | moderate or greater exertion | wariability
for asthrmatics (05, 80) &
autdoor werkers (O5)
Air quality Regional tolocal-scale
modeling output
NATA/
29
HAPEM Ohas
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Attachment 8-Environmental and Atmospheric Modeling Workgroup Summary

Environmental and
Atmospheric Modeling

Question: What information from measurement
studies are useful in supporting CMAQ model

performance evaluation?

Response:

« |deally, measurements made for the purpose of model evaluation are spatially dense
and have a high temporal frequency (e.g. hourly). The spatial density is dependent
on the species of interest being measured, but generally air quality model
simulations are performed using horizontal grid spacing of 12km or less.
Additionally, measurements should be made in one location for an extended period
of time (e.g. a year) in order to assess whether the model is able to capture the
seasonal variations in species concentrations that often occur, which is difficult to
impossible to do when monitoring equipment is frequently moved to different
locations.

- Measurements of ozone, PM (total and speciated), and other criteria pollutants as
well as CMAQ modeled toxics would be useful.

- In additional to air quality measurements, collocated measurements of
meteorological variables (e.g. temperature, wind speed and direction) are also
critical to assessing the air quality model performance.

- Information on any local emissions sources. For example, if the monitor will be
impacted by a local emissions source, for which detailed information will probably
not be available in the emissions inventory (e.g. parked car, gas station), knowing
about this source would be useful.
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Question: What information would be useful to
help make improvements CMAQ to further allow it
to support exposure modeling?

Response: Information that would help to improve
CMAQ predicted concentrations on finer
temporal and spatial scales. In these terms,
CMAQ would benefit from:

— continuous/hourly measurements,
— measurements for extensive periods of time,

— placement of measurement sites on the
neighborhood-scale throughout an urban area.

Question: Is there potential use of micro-scale
source information (e.g. presence of local gas
station, freeway distance, etc) relative to
neighborhood-based pollutant measurements?

Response: Yes! When evaluating a model, it is important to
understand the quality of the model inputs. Knowing source
information would allow one to understand the quality of the
emissions being used in the model. Though it may be difficult to
report actual source emissions during the measurement period, just
knowing that the source is there and it's location relative to the
measurement site would be useful. The same could be said for
meteorological inputs. If any meteorological measurements are
taken, then they could be compared to those being used by the
model. Itis important to determine the difference between poor
model performance because of inadequate model inputs and poor
Pherforrr&arllce because a change should be made to the algorithms in

e model.
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Question: If you could design a field study meeting
your most critical data measurement needs, what
would that study involve (location, duration, time
resolution, spatial resolution, pollutant selection)?

Response: While CMAQ performance comparisons with ozone and P tell us whether CMAQ is
getting the "right answer", we need maore complete set of chemical measurements to determing if
wie are properly characterizing the pathways for ozone and PM formation, i.e. the "right reason”
Unless we can ensure the latter, we cannot have confidence that ermissions reductions will really
reduce ozone and PM2.5. In addition to a large scale sampling of criteria and toxic pollutants
focused on evaluating CMACQ predictions, it is critical to have a few supersites that sample a mare
complete set of precursor and product concentrations. In particular:

= Organic nitrates -OH = Isoprene and other
(including « HO2 alkenes
speciation) - Organic peroxy + Oxygenated VOCs
* Peroxyacyl nitrates radicals + Bingenic SOA
+ NO2 and NO tracers
- Nitric acid - Anthropogenic SOA
tracers

Question: Are there other models that could
benefit from the measurement data for
model validation?

Response: Yes, other photochemical
models, such as CAMXx, would also benefit
from the measurement studies discussed
here. In addition, dispersion models, such
as AERMOD, would also find this data
useful.
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Question: What multipollutant mixtures are
of the highest interest?

Response: In general, ozone and PM (PM, 5 ¢
PM,g.05) components are of interest. |n addition,
toxic pollutants which have high risk and are
also prevalent in most urban areas are of
interest. Until more information is known about
additivities or synergies of toxic pollutants, a
wide range of toxic compounds over consistent
sampling times and locations should be
collected.
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Attachment 9- Health and Epidemiology Workgroup Summary

Health and Epidemiology

Overall Summary

1) We need more research on health outcomes beyond
cardiovascular and respiratory effects, and mortality.

2) More studies on susceptible populations is needed.
3) Improvements in multi-pollutant modeling are needed.

4) Better characterization of exposure is necessary.

What links between air pollutants and
disease have not been well established?

* Developmental and reproductive
outcomes

« Cancer
* Neurological/CNS outcomes

+ Inflammatory/Autoimmune diseases (e.g.,
diabetes, rheumatoid arthritis)

+ Development/Progression of disease (e.g.
asthma) (as opposed to prevalence)
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What potentially susceptible populations
need further study?

Genetics/Epigenetics

Preexisting disease (e.g., Diabetes)
Obesity/BMI

Socioeconomic status

Race/Ethnicity

Children/Elderly (mechanistic evidence)

What improvements in multi-pollutant
modeling are needed?

* Multi-pollutant modeling

— How can we disentangle the effects of individual
pollutants from the ambient mixture?

+ Example: Health effects with CO are observed at very
low levels. Is the effect due to CO oris CO a marker
for traffic?

— How do we model multi-pollutant exposure in
epidemiological models?

« Are all pollutants put into the model as individual
variables?

+ Can pollutants be combined into some type of indicator
variable?

+ Can pollutants be combined into source categories?
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What improvements in characterizing
exposures are needed?

+ Windows of exposure
— Establishing consistent exposure periods
across studies
— Determining the appropriate windows of
exposure depending on the health outcome
and pollutant chemistry and dispersion
characteristics
+ Coarse and Ultrafine PM

— Need a better understanding of the spatial
and temporal patterns

What improvements in characterizing
exposures are needed?

* PM composition (All size fractions)
— Are certain constituents considered more toxic than
others?
— |Is the current monitoring adequate for health studies?
— Characterization of geographic heterogeneity in
composition
* Ambient vs. Non-ambient
- :\Ionl-ambient concentrations can be greater than ambient
evels
— Assessments of non-ambient exposures are needed in the
context of large epidemiological studies
— Are there differences in ambient vs. non-ambient
exposures with respect to composition and size distribution
(for PM)?
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Common Needs

Attachment 10-Common Needs Summary

Data need

Exposure &
uncertainty

Atmospheric
modeling

Human
exposure
modeling

Health &
epidemiology

High frequency spatial and
tempora measurement data of
criteria pollutants

v

v

v

v

03 & PM and multipollutant
measures and establishment of
relationships, including health

effects

High quality meteorology

\

Macro and micro emission
source identification and
composition

<

Short time interval pollutant
measures

Nitrogen
cycling/radicals/biogenics

Application of other models
(CAMx; AERMOD)

Lead findings

SIS S S

Multipollutant groupings

PM component findings

Establishment of source
surrogates

SIS ISNS

HAPs-VOCs, and non-HAP-
VOCs, PAHSs, findings
including health effects

<

Improved models using
ambient data

Impact of persona & indoor
air quality on ambient
assessment, including health
effects

Human and environmental
exposure factors
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Common Needs (continued)

Data need Exposure & Atmospheric Human Health &
uncertainty modeling exposure epidemiology
modeling
exposure misclassification s
M easurement uncertainty
error & exposure v v
misclassification
PM coarse data findings s s s

Effect of specific

multipollutant sources upon v

susceptible subpopul ations

Stationary monitoring of long v

duration (consistent |location)
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Attachment 11-Data Analysis Workshop Part 2 Agenda

Detroit Exposure and Aerosol Research Sudy
(DEARYS)

Data Analysis Workshop-Part 2
EPA- RTP Campus-room C112

November 30th, 2010

1:00-3:00 pm
Agenda
Welcome and introductions Tim Watkins (NHEERL
Acting Division Director)
Workshop overview Tim Watkins (NHEERL)
Part 1 Review Ron Williams (NERL)
Research data gaps Ron Williams (NERL)
and the DEARS
Invitation to participants Roy Fortmann (NERL)

Adjournment Roy Fortmann (NERL)
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Attachment 12-Overall Workgroup Summaries

ASSESSMENT & UNCERTAINTY

Overall Summary

1) We need data on lead sooner than anything
else

2) Next we need data and interpretation that
will help us to develop the multipollutant
science assessment

Environmental and Atmospheric Modeling

Overall Summary Data Needs

1. Spatially dense and high temporal frequency of
PM, ozone, air toxics, etc

2. Speciation of PM associated with saturation
monitoring

3. High gquantity/high quality meteorological data
of a given area

4. Local emission sources

5. Nitrogen cycling/radicals/biogenics
measurements
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Human Exposure Modeling

Overall Summary Data Needs

Single pollutant concentrations
Multi-pollutant relationships

Individual sources and impacts of sources
Exposure factors (human/environmental)

Wide range of temporal and spatial scales
measurements

6. Determinants for PMSHEDS and potentially
other models in support of the NAAQS

Ok wN =

Health and Epidemiology
Overall Summary

1) We need more research on health outcomes beyond
cardiovascular and respiratory effects, and mortality.

2) More studies on susceptible populations is heeded.
3) Improvements in multi-pollutant modeling are needed.

4) Better characterization of exposure is necessary.
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Attachment 13-DEARS Publication Plan

Title Description Lead Objective
The Detroit Exposure and Aerosol R esearch Study - study
design and overview Gverall study design and goalsiobjectives Williams 1 Published
Describe VOC and aldehyde data - assess factors
affecting outdoor veariability and temperal
Temporal and spatial variability of air toxics in DEARS  variability (daily, weekly, seasonal) Vette 1 Draft under develcpment
Describe PM2 5 components data - assess factors
Spatial and temporal variability of PM2.5 camponents  affecting outdoor variability and temporal
across the Detroit airshed variability (daily, weekly, seascnal) Vette 1 Partially covered by 2010 Rodes et al
Relationship between PM2.5 collected at Residential Relationship between P2 5 collected at
Outdoor Locations and a Central Site Residential Outdoor Locations and a Central Site  George 1 Published 2010
Optimizing Recruitment and Retention Strategies for a
Cormplex General Population Pollutant Exposure Study in
Detroit, Michigan. Recruitment findings Phillips 1 In Press 2010
Correction of Observed Mass for Relative Hurnidity ina
Personal Nephelometer RH effects on nephelometers Lawless 1 Draft report awaiting revision to manuscript form-
Obsery able health effect relationships with rmultip-pollitant
personsl, indoor and community-based measures of
Detroit cohort Linked health effects study with the DEARS Rob Brook 1 Published 2010
Personal, indocr and outdoor mass concentration Determining the intra and interv ariability of Ph2.2
relationships of elemental FM2.5 components in the elemental components relative to community
DEARS measures Stevens 1 Subrmnitted 2010
Tntluence of sources on aldehydes using a novel passive
monitor. Methodological considerations and exposure  Evaluate effect of local sources on carbenyls
assessment (acrolein, formaldehyde and acetaldehyde) “Whitaker 2 Pending development by Whitaler
Tevelop and evaluate distance to roadway
The impact of mobile sources on air toxics measured methodology dependent en wind direction. Focus
outdoors of residences in the DEARS on Southfield Fwy. Sites Barzyk/George 2 Published 2009
“App lication of models developed for outdoor
spatial gradients to evaluate residential
concentrations and personal exposures, Assess
Impact of mebile sources on residential concentrations and role of housing characteristics and air exchange
hurnan exposures of air pollutants rate on indoor infiltration of MSAPs Possbily NCEA 2 NCEA has an interest in working on this
Commparison of National-Scale Air Toxics Assessment.
QTATA) modeled predictions for benzene with
measurement data in Detroit, US A George 23 Under journal revision
Comparison and evaluation of MSATSs and
Influence of type of roadway on concentrations of mobile  MSAPs adjacent to a highway (Scuthfield Fwy),
source air toxics and related air pollutants an arterial (E. 7 Mile) and the Ambassador Bridge (INCEA?) i NCEA
Characterization of patticles and gases orl rOadWays if
Detroit. high-time resolution mobile monitoring of air ~ Analysis of mobile menitoring results in near-road
pollutants DEARS neighborhoods - Teff Brook as lead 2 Brook yet to provide raw data
[Spatial variation of Plicoarse mass concentrations m T coarse mass relationship and new sampler
Detroit description Thomburg, Rodes 2 Published 2010
The effects of diesel emissions on outdoor, indeorand  Examine the impact of the Ambassador Bridge on
personal measures at sites proximate to the Ambassador  concentrations of diesel-related emissions,
Bridge: Indoor infiltration and exposure analysis including infiltration and personal exp osure factorsBaster/Barzyk 2 Published 2009
‘Quantative Cormpliance in Personal Exposure Sampling:  lmpact of monitoring cormp lance upon
Basic Concepts rmeasurement uncertainty “Williatns with RTT 3 Undergoing final EPA clearance
Evaluation of the integrated regional/local-scale modeling
approach for predicting spatial variability in air pollutant ~ Comparison of spatial wariability in air quality
concentrations within urban areas using the DEARS modeling output within Detroit with DEARS data
residential outdoor and central site monitoring data during two 2005 seasons Burke i Initial results presented at 2010 CMAS
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DEARS Publication Plan, continued

Tile Description Tead Objective
Evaluation of residential air exchange rates and polutant-
specific mass balance equation parameters Report to be received in 2010 Burke 4 Potential 2011 conversion to manuscript
Summarizes within-home and betw een-home
Influence of housing characteristios and metecrological  variance in air exchange rates and compares
conditions on residential air exchange rates in Detroit  results to those from other cities (RIOPA sudy)  Isaacs 4 Journal submission in 2011
Application and evaluation of the SHEDS model for
estimating exposures tamultiple air pollutants for the
DEARS population Model evaluation Burke 4 Ongoing
SHEDB-PM rmode] evaluztion wilh 2005 air
Evaluation of the SHEDS model for estimating exposures  quality modeling data from OAQPS and Alion WA developing infiltration paramneters; getting 2005 Detroit AQ model output from CAQPE, will
to PM components forthe DEARS pepulation comparison to DEARS measurements Burke 4 Sollow RTP PM2.5 SHEDS eval work
FIV. sources and spatial vanabilty i Detol FUAE, CME Usiig SF and OCTEC Duvall T der journal review 2010
Spatial analysis of Mustrial Sources using CVB-
Spatial analysis of PM sources in Detroit focus on point source variability Bereznicki 5 Work just initiated, planned 2011 submission
Tntegraled organic and morganic factor mpUts for source  Use of mullip e sourcs prokile data sets m
apportionrment establishing source impacts Olson 5 Dlanned 2011 submission
[Selection and observation of UNIUE Organic Markers for - V1abilily of select Markers for SOurce
source apportionmert in a complex airshed apportionment McDow 5 MeDow to draft in 2011
Factors impacting personal exposures to ambient PM and _identifoation of source factors and
gaseous cop ollutants confounder/surrogate relationships Meng s 1anuscriptunder final EPA review
Tise of mixed models to determime impact of
human and envirenmental factors on personal
Factors affecting total perscnal exposures to NO2 NO2 Williams s Manuscript under final EPA review
Tixed model analyses of air toxics data relating
Relationships between community measures and personal  personal exp osuresto indoor, outdoor and
exposures of volatile crganic compounds and copollutants ambient concentrations Velte s Journal submission in 2011
Source strengths and cther micro-environmental factors  Determine the relationship between time activity
associated with real time personal, residential and outdoor patterns and survey information with observed
P2 5 monitoring BM2 5 mass concentrations via the MIE Davyda Harnmond 2,34 Data bases b eing developed Hammond to draft in 2011
Titegration Of DEARS and Health Heart Daily PA v ersus Cardiovascular elect Brook 12 Dublished 2010
Real-tjmme FMZ 5 TTpact upon cardiovascular
Intgration of Health and MIE data findings health effects Rob Brook 1 Avwaing full acceptance by EEP 2010
Tilegration of Heallh and DEARS Tersonal Lernperabare and heallh effecks Brook T Undergoing journal review 2010
Cbservable health effects linked to FPhl and
Integration of Health and PM components gaseous components Williams 2 Undergoing final EPA clearance
|Spatial P fidings from he WOEAE Sp ALl Telati csTips I the WOEAR “Wheeler 12 Tn Press 2010
Comparsion of XRF and ICP-MS techriques for low
volume sampling Methodological comparison Niu 1 Dubliched 2010
Personal, residential and community elemental relationshipdlmpact of location upon PM components Stevens 1 Subrnission planned for 2011
TModeling residential air exchange rates from questionnaire: Ev aluation of mechanistic air exchange rate
and meteorology tmodels with PET measurements Breen 4 Basic medel published 2010
Evaluation of EMI uisng questionnaires and
Evaluation of EMI with indoor and personal PM2.5 (and  residerttial indoor and personal PM2.5 (and other
other pollutant) measurments pollutant) measurements Breen 4 Work to be conducted in 2011 in support of MEXUS
DEARS measuremertts used to evaluate exposure
estimates from SHEDS and NATA in
demonstration of 'value added" when refined
Gormparison of exposure estimates from refined and exposure modeling is performed for high risk area
screening-level models in assessments of air toxics risks  identified in screening level assessment (NATA) Burke 4 Output to be determine
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Attachment 14-Common Needs Priorities

Common Needs
Dataneed | Checks Output Need date | DEARS Products Current
useful progr ess

High frequency 4 1.publications Pb 7/11 | Llimited 1. Continuous PM 1.Short-term exposures and

spatial and defining O3 7/11 | 2.limited measures and health impacts under journal

temporal concentration NOx/SOx  6/12 resulting health review. Impact of indoor

measurement variablity Mult Pol 6/12 associations sources on total exposures to

data of criteria 2.database PM 114 2. available be drafted in 2011.

pollutants Ultimately to be challenged
versus CV outcomesin 2012.
2.Continuous persona &
indoor & outdoor & ambient
PM2.5 database has been
assembled.

0O; & PM and 4 1.publications Pb 7/11 1.Yes 1. Drafts of 1.Three articles under EPA

multipollutant reporting spatial and | O3 711 | 2.Yes multipollutant review

measures and tempora NOx/SOx  6/12 impact on health and | 2.available

establishment of correlations and Mult Pol  6/12 factors impacting

relationships, impact of multi- PM 114 exposuresto O3,

including health pollutant scenarios NO2, SO2

effects upon health relationships to

outcomes ambient sources
2. database 2. available

Macro and 4 1. publications Pb 7/11 1.Yes 1. Articleson 1.Submitted or drafted

micro emission defining regional Os 7111 2.Yes regional andindoor | 2. available

source sources. Articles NOx/SOx 6/12 sources

identification defining impactsof | Mult Pol  6/12 2.Database of loca

and non-ambient PM 114 sources

composition sources, including

ETS
2.database

62




Dataneed | Checks Output Need date | DEARS | Products Current
useful progress
Short time 4 1. Publications on Pb 7/11 1. Limited 1.Temperature 1. Articlesin final journal
interval concentration Oz 7/11 | 2. Limited impact on health. review.
pollutant variability. Pubson | NOx/SOx 6/12 Short-term PM 2.temp database being
measures hourly datafrom Mult Pol  6/12 impacts on health prepared for NCEA
PM and gases PM /14 2. available
needed
2. database
HAPs-VOCs, 4 1. Publications on Pb 7/11 1.Yes 1. Spatial and 1. Articles to be submitted in
and non-HAP- HAP pollutant levels | O 7/11 | 2.Yes tempora FY 2011. CV health impacts
VOCs, PAHSs, and spatial/temporal | NOx/SOx  6/12 rel ationships and analyzed in 2011.
findings relationships. Mult Pol  6/12 factors influencing 2. database fully assembled
including health Factors (sources) PM 114 theserelationships. | in FY2011.
effects influencing Method
relationships considerationsin
important. Impact of selecting organic
HAPS on health. markers. Use of
2. database organic markersin
source
apportionment
2. in development
PM component 3 1. publications on Pb 7/11 1. Yes 1. PM2.5 and 1. Articles reporting spatial
findings organic and O3 7/11 | 2. Yes PMcoarse and/or temporal NO3, SO4,
inorganic speciation | NOx/SOx  6/12 speciation. Spatial EC & PM2.5 elemental data
for al PM size Mult Pol  6/12 and temporal in process. Other topics
fractions. PM /14 variability and could be examined.
2. database for relationships. PM coarse findings to be
model evaluation Factorsinfluencing | summarized in 2011 and
component reported in 2012.

relationships with
respect to proximity
could be performed
2. in development

2. PM2.5 data available,
PMcoarse available in 2011.
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Dataneed | Checks Output Need date | DEARS Products Current
useful progr ess
Impact of 3 1. Publications on Pb 7111 1.Yes 1. articleson 1. Article defining personal,
personal & non-ambient source | Oz 7/11 | 2.Yes personal&indoor&a | and non-ambient sources on
indoor air impactsto personal | NOx/SOx 6/12 3.Yes mbient gas and total exposures published
quality on exposures and Mult Pol  6/12 4.Yes PM2.5 speciation as | (2010). Article on PM
ambient resulting health PM 114 they relate to sources and CV hedthin
assessment, outcomes. ambient monitoring. | press. Article on PM species
including health 2. Model evauation Articles reporting and gas impact on health
effects 3. Model impact of PM of submitted. Personal, indoor,
development ambient and non- outdoor, ambient elemental
4. database ambient origin. relationships under EPA
Articles reporting review. VOC comparisons
impact of PM and drafted. Two articles on
gas source origins exposures to O3, NO2, SO2
on health under EPA review. Article to
2. PMSHEDS be developed in 2011
evaluation defining indoor sources,
3. EMI development | ultimately to be linked with
4. availablefor CV outcomes (2012).
PM2.5 and gases 2. PMSHEDS evaluation
underway
3. EMI to be developed in
2011
4. PM2.5 and gas data
available
Human and 3 1. Publications on Pb 7111 1.Yes 1. Articles needed Articles drafted on factors
environmental factors impacting O3 7/11 2.Yes defining factorsand | impacting personal exposure
exposure factors use of ambient NOx/SOx 6/12 their impact on to ambient and non-ambient
monitoring as a Mult Pol  6/12 personal exposure sources of O3, NO2, S02.
surrogate of PM /14 for PM, PM species | Similar work proposed for
exposure. and gases. PM2.5 and its components
2. database 2.Development of (2012)
factors database 2. gasand PM data and

factor data fully available




Dataneed | Checks Output Need date | DEARS Products Current
useful progress
PM coarse data 3 1. Need articleson Pb 7111 1.Yes 1. Articleon spatial | 1. Article published in 2010.
findings spatial temporal O3 7/11 2.Yes and tempora Laboratory work being
relationships and use | NOx/SOx 6/12 variability. completed on speciation
of ambient asa Mult Pol  6/12 2.Development of during 2011.
surrogate of PM speciated database 2. Speciated database
exposure. Need 4 developed in 2011.
articles defining
coarse speciation
and its variability
due to time/space.
Need articleson
personal exposures.
Need pubs on
impact of coarse PM
on health effects
2. database for
model devel opment
High quality 2orless | 1. Met databaseof a | Pb 7/11 1. No 1. None anticipated | 1. No action
meteorology given location of O3 7/11
sufficient depthand | NOx/SOx  6/12
duration. Mult Pol  6/12
PM /14
Nitrogen 2orless | 1. Databaseneeded | Pb 7111 1.No 1. Noneanticipated | 1. No action
cycling/radicals/ as modeling input Os 711
biogenics NOx/SOx 6/12
Mult Pol 6/12
PM /14
Application of 2orless | 1. Databasefor Pb 7111 1. Limited 1. None currently 1. No action
other models model evaluation O3 7111 planned
(CAMX; NOx/SOx 6/12
AERMOD) Mult Pol  6/12
PM 114
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Dataneed | Checks Output Need date | DEARS Products Current
useful progress
Lead findings 2orless | 1. Publicationson Pb 7/11 1. Yes 2. Articleson 1.Articles either under
spatial/temporal O3 7/11 2.No personal & indoor & | journal review or being
relationships. Impact | NOx/SOx  6/12 3.Yes outdoor developed. Anticipate 2011
of lead Mult Pol  6/12 concentrations and submission.
concentrations at PM /14 spatial/temporal 2. None
low levels of relationships. Article | 3. All available data released.
interest. on variability
Establishment of between and within
low dose health neighborhoods.
response. 2. No panel study
2. panel study planned
incorporating 3. Database released
biomarker recovery to OTAQ/NCEA.
3. exposure database More work proposed
relating to PMcoarse
speciation
Multipollutant 2orless | 1. Publicationson Pb 7/11 1.Yes 1. Examination of 1. 2009 pub on near road
groupings what pollutants O3 7/11 pollutants VOCs but did not address
might be grouped to | NOx/SOx  6/12 representative of a primary issue. Article
represent a source. Mult Pol  6/12 near-road describing HAPS as source
PM 114 environment. markers to be submitted in
Examination of 2011.
HAPS that might be
representative of
select source
categories including
organic and

inorganic profiles.
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Dataneed | Checks Output Need date | DEARS Products Current
useful progress
Establishment 20rless 1. Publications on Pb 7/11 1.Maybe 1. Sufficient datais | 1. No action
of source identification of O3 7/11 probably available
surrogates surrogates to NOx/SOx 6/12 to examine this issue
represent an Mult Pol  6/12 in an exploratory
exposure source PM /14 way.
category
Improved 2orless | 1. Database Pb 7/11 1. Yes 1.Evaluation of 1. PM2.5 and factor data
models using Os 7/11 PMSHEDS. needed for PMSHEDS.
ambient data NOx/SOx 6/12 Development of PM coarse component inputs
Mult Pol  6/12 EMI for NEXUS needed. EMI-NEXUS to be
PM /14 using DEARS inputs | developed in 2011.
exposure 2o0rless 1. Publications on Pb 7/11 1.Yes 1. Articlesreporting | 1. Articles published or in
misclassificatio determinants O3 7/11 impact of ETS on press concerning ETS
n relating erroneous NOx/SOx 6/12 total persona impacts (2010). More work
source identification | Mult Pol ~ 6/12 exposures and could be performed in this
or over/under PM /14 impact of ETS on areaif resources permitted.
representing one or observed health Non-ambient NO2 source

more source
contributions to
health effect
associations.
Specific discussions
on various error
source terms would
be of value.

effectsfor PM of
ambient and non-
ambient origin.
Articles describing
non-ambient source
impacts on NO2
eXposures.

impactions defined in

multiple articles under EPA

review.
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Dataneed | Checks | Output Need date | DEARS | Products Current
useful progress

M easurement 2orless | 1. Publications Pb 7/11 1. Yes 1. Ability of an 1. 2010 publication defining

uncertainty relating imprecision | Oz 7/11 ambient monitor to | necessary PM2.5 personal

error & of agiven NOx/SOx 6/12 act as an appropriate | monitoring to reflect

exposure measurement to Mult Pol  6/12 surrogate for acceptable error. Impact of

misclassifi- accurately represent | PM /14 personal exposures | PM2.5 personal monitoring

ication an exposure metric to PM, PM compliance error on CV
components, gases, | outcomesin press. Articles
VOCsare being on VOC and SVOC error to
examined and be reported in 2011.
summarized.

Effect of 2orless | 1. Need pubs Pb 7/11 1. No. 1. Supported 1. NEXUS is ongoing study

specific dealing with impact | Og 7111 DEARS NEXUS

multipollutant of copollutants on NOx/SOx 6/12 wasa development

SOurces upon various Mult Pol  6/12 general

susceptible subpopulations PM population

subpopulations /14

Stationary 2orless | 1. Database needed | Pb 7111 1. No 1. None 1. No action.

monitoring of for model inputand | O3 7/11

long duration involving extensive | NOx/SOx 6/12

(consistent monitoring in a Mult Pol  6/12

location) given location PM /14
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