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The information in this document has been funded in whole by the U.S. Environmental 
Protection Agency.  It has been subjected to the Agency’s peer and administrative review and has 
been approved for publication as an EPA document.  Mention of trade names or commercial 
products does not constitute endorsement or recommendation for us. 
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The DEARS Data Analysis Workshops 

Summary of Findings and Discussions 

Organizational Sponsor 

U.S. Environmental Protection Agency, Office of Research and Development (ORD) 

Chair: Ron Williams, (ORD) 

Steering Committee: Val 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 analysis 
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 (particulate 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 a total 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.  

1.1 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: 

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

•	 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) health and 
epidemiology, 

•	 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 

•	 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 (Val Garcia/NERL) were contacted by the DEARS Principal 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. 
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To facilitate this effort, the Steering Committee developed strawman exposure data gap questions 
within each of the four areas (Attachment1). 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 19th and September 29th, 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 slide 
presentation format.  A report-out by these champions was then presented to the Steering 
Committee and the other Workgroups to gain input from all 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 19th, 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 30th 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.  
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2. Steering Committee and Workgroups Pre-Part 1 Workshop 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 
(spatial/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 questions 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 Modeling 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 majority 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 
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to support CMAQ and other model development.   

2.4 Health 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 PMcoarse (PM10-2.5) size 
fraction were proposed, including whether there exists sufficient interest on the role of various 
non-ambient PMcoarse sources (e.g., residential indoor) to warrant further discussion.  Draft 
questions 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 19th 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 central 
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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 a whole. 

DEARS objective #6 (multi-pollutant relationships), represented an area of high interest across 
all 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 NO2 and VOC sources severely 
limited the agreement between total personal exposures to these pollutants and ambient-based 
measurement systems (i.e., central community monitoring). It was reported that analyses 
examining the spatial relationships between various multi-pollutant groupings with other select 
measures (e.g., VOCs, outdoor elemental carbon, NO2) 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 
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of non-ambient origin on select cardiovascular outcomes and the observance of heart rate 
changes following personal exposures to fine particulate matter.  Speciation data has provided 
the means to examine the multi-pollutant environment associated with some personal exposure 
scenarios. Personal NO2 exposures would appear to be more highly associated with reduced 
brachial 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 a wide 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 
spatially 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 
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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 final 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).  
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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 original 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 journal 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 personal 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 Principal 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 allow 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 
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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 31st, 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?  

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)? 
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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?  
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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)  
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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? 
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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. 

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?  
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Attachment 2-Data Analysis Workshop Part 1 Workgroup Members 

Detroit Exposure and Aerosol Research Study (DEARS) 

Data Analysis Workshop-Part 1 

Workshop Responsibility	    Workgroup Members_______________ 

Workshop Steering Committee	 Ron Williams (NERL), Val Garcia (NERL), Karen Wesson 
(OAQPS), Jennifer Richmond-Bryant (NCEA), Rich Cook 
(OTAQ) 

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

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

Environmental and Atmospheric Modeling 	 Karen Wesson*(OAQPS), Deborah Luecken (NERL), 
Wyatt Appel (NERL), Val Garcia (NERL-AMAD), Brian 
Eder (NERL) 

Health and Epidemiology	 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 Study (DEARS) 

Data Analysis Workshop-Part 1 

EPA- RTP Campus-room C112 

October 19, 2010 

1:00-4:30 pm 

Agenda 

Welcome and introductions Tim Watkins (NHEERL Acting Division Director) 

Workshop overview   Tim Watkins (NHEERL)  

DEARS background   Ron Williams/Janet Burke/Gary Norris (NERL) 
and results to date 

Break (10 min) 

Workgroup charge   Ron Williams (NERL) 
and member introductions 

Common research   Ron Williams (NERL) 
data gaps 

Uncertainty and assessment Steve McDow (NCEA) 

Human exposure modeling Janet Burke (NERL) 

Break (10 min) 

Atmospheric modeling   Karen Wesson (OAQPS) 

Health and epidemiology Lisa Baxter (NERL) 

Part 2 and next steps Tim Watkins (NHEERL) 

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

NERL Participant     NCEA Participant 
Wyatt Appel      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
       Laura  Kolb  

ACE Interim Program Director Invitee
       Dan  Costa  
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Attachment 5-DEARS Study Objectives Progress Report Presentation 
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Attachment 6- Exposure Assessment and Uncertainty Workgroup Summary 
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Attachment 7- Human Exposure Modeling Workgroup Summary 
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Attachment 8-Environmental and Atmospheric Modeling Workgroup Summary 
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Attachment 9- Health and Epidemiology Workgroup Summary 
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Attachment 10-Common Needs Summary 

Common Needs 

Data need Exposure & 

uncertainty 
Atmospheric 

modeling 
Human 

exposure 
modeling 

Health & 
epidemiology 

High frequency spatial and 
temporal measurement data of 

criteria pollutants 
✔ ✔ ✔ ✔ 

O3 & 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 ✔ ✔ 

Multipollutant groupings ✔ ✔ 
PM component findings ✔ ✔ ✔ 
Establishment of source 

surrogates ✔ 
HAPs-VOCs,  and non-HAP-

VOCs, PAHs,  findings 
including health effects 

✔ ✔ ✔ ✔ 

Improved models using 
ambient data ✔ 

Impact of personal & indoor 
air quality on ambient 

assessment, including health 
effects 

✔ ✔ ✔ 

Human and environmental 
exposure factors ✔ ✔ ✔ 
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Common Needs (continued) 
Data need Exposure & 

uncertainty 
Atmospheric 

modeling 
Human 

exposure 
modeling 

Health & 
epidemiology 

exposure misclassification ✔ 
Measurement uncertainty 

error & exposure 
misclassification 

✔ ✔ 

PMcoarse data findings ✔ ✔ ✔ 
Effect of specific 

multipollutant sources upon 
susceptible subpopulations 

✔ 

Stationary monitoring of long 
duration (consistent location) ✔ 
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Attachment 11-Data Analysis Workshop Part 2 Agenda 

Detroit Exposure and Aerosol Research Study 
(DEARS) 

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 
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Attachment 13-DEARS Publication Plan 
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DEARS Publication Plan, continued 
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Attachment 14-Common Needs Priorities 

Common Needs 
Data need Checks Output Need date DEARS 

useful 
Products Current 

progress 
High frequency 4 1.publications Pb 7/11 1.limited 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 /14 2. available be drafted in 2011. 
pollutants Ultimately to be challenged 

versus CV outcomes in 2012. 
2.Continuous personal & 
indoor & outdoor & ambient 
PM2.5 database has been 
assembled.  

O3 & PM and 4 1.publications Pb   7/11 1.Yes 1. Drafts of 1.Three articles under EPA 
multipollutant reporting spatial and O3 7/11 2.Yes multipollutant review 
measures and temporal 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 /14 exposures to 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. Articles on 1.Submitted or drafted 
micro emission defining regional O3 7/11 2. Yes regional and indoor 2. available 
source sources. Articles NOx/SOx   6/12 sources 
identification defining impacts of Mult Pol    6/12 2.Database of local 
and non-ambient PM /14 sources 
composition sources, including 

ETS 
2.database 
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Data need Checks Output Need date DEARS 
useful 

Products Current 
progress 

Short time 4 1. Publications on Pb  7/11 1. Limited 1.Temperature 1.Articles in final journal 
interval concentration O3 7/11 2. Limited impact on health. review. 
pollutant variability. Pubs on NOx/SOx    6/12 Short-term PM 2.temp database being 
measures hourly data from 

PM and gases 
Mult Pol     6/12 
PM /14 

impacts on health 
2. available 

prepared for NCEA 

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 O3 7/11 2.Yes temporal FY 2011. CV health impacts 
VOCs, PAHs, and spatial/temporal NOx/SOx   6/12 relationships and analyzed in 2011. 
findings relationships. Mult Pol     6/12 factors influencing 2. database fully assembled 
including health Factors (sources) PM /14 these relationships. in FY2011. 
effects influencing 

relationships 
important. Impact of 
HAPS on health. 
2. database 

Method 
considerations in 
selecting organic 
markers. Use of 
organic markers in 
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 

inorganic speciation 
O3 7/11 
NOx/SOx    6/12 

2. Yes PMcoarse 
speciation. Spatial 

and/or temporal NO3, SO4, 
EC & PM2.5 elemental data 

for all PM size Mult Pol     6/12 and temporal in process. Other topics 
fractions. PM /14 variability and could be examined. 
2. database for relationships. PMcoarse findings to be 
model evaluation Factors influencing summarized in 2011 and 

component reported in 2012. 
relationships with 2. PM2.5 data available, 
respect to proximity PMcoarse available in 2011. 
could be performed 
2. in development 
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Data need Checks Output Need date DEARS 
useful 

Products Current 
progress 

Impact of 3 1. Publications on Pb  7/11 1.Yes 1. articles on 1. Article defining personal, 
personal & non-ambient source O3 7/11 2.Yes personal&indoor&a and non-ambient sources on 
indoor air impacts to 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 /14 they relate to sources and CV health in 
assessment, outcomes. ambient monitoring. press. Article on PM species 
including health 2. Model evaluation Articles reporting and gas impact on health 
effects 3. Model 

development 
4. database 

impact of PM of 
ambient and non-
ambient origin. 
Articles reporting 
impact of PM and 
gas source origins 
on health 

submitted. Personal, indoor, 
outdoor, ambient elemental 
relationships under EPA 
review. VOC comparisons 
drafted. Two articles on 
exposures to O3, NO2, SO2 
under EPA review. Article to 

2. PMSHEDS be developed in 2011 
evaluation 
3. EMI development 

defining indoor sources, 
ultimately to be linked with 

4. available for 
PM2.5 and gases 

CV outcomes (2012). 
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 7/11 1.Yes 1. Articles needed Articles drafted on factors 
environmental factors impacting O3 7/11 2.Yes defining factors and impacting personal exposure 
exposure factors use of ambient NOx/SOx   6/12 their impact on to ambient and non-ambient 

monitoring as a 
surrogate of 

Mult Pol     6/12 
PM /14 

personal exposure 
for PM, PM species 

sources of O3, NO2, S02. 
Similar work proposed for 

exposure. and gases. PM2.5 and its components 
2. database 2.Development of 

factors database 
(2012) 
2. gas and PM data and 
factor data fully available 
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Data need Checks Output Need date DEARS 
useful 

Products Current 
progress 

PMcoarse data 3 1. Need articles on Pb 7/11 1.Yes 1. Article on spatial 1. Article published in 2010. 
findings spatial temporal 

relationships and use 
O3 7/11 
NOx/SOx  6/12 

2. Yes and temporal 
variability. 

Laboratory work being 
completed on speciation 

of ambient as a Mult Pol    6/12 2.Development of during 2011. 
surrogate of PM 

/14 
speciated database 2. Speciated database 

exposure. Need developed in 2011. 
articles defining 
coarse speciation 
and its variability 
due to time/space. 
Need articles on 
personal exposures. 
Need pubs on 
impact of coarse PM 
on health effects 
2. database for 
model development 

High quality 2 or less 1. Met database of a Pb  7/11 1. No 1. None anticipated 1. No action 
meteorology given location of 

sufficient depth and 
O3 7/11 
NOx/SOx   6/12 

duration. Mult Pol     6/12 
PM /14 

Nitrogen 2 or less 1. Database needed Pb  7/11 1.No 1. None anticipated 1. No action 
cycling/radicals/ as modeling input O3 7/11 
biogenics NOx/SOx    6/12 

Mult Pol 6/12 PM /14 

Application of 2 or less 1. Database for Pb 7/11 1. Limited 1. None currently 1. No action 
other models model evaluation O3 7/11 planned 
(CAMx; NOx/SOx   6/12 
AERMOD) Mult Pol     6/12 

PM /14 
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Data need Checks Output Need date DEARS 
useful 

Products Current 
progress 

Lead findings 2 or less 1. Publications on Pb 7/11 1. Yes 2. Articles on 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 2 or less 1. Publications on Pb  7/11 1.Yes 1. Examination of 1. 2009 pub on near road 
groupings what pollutants 

might be grouped to 
O3 7/11 
NOx/SOx   6/12 

pollutants 
representative of a 

VOCs but did not address 
primary issue. Article 

represent a source. Mult Pol     6/12 near-road describing HAPS as source 
PM /14 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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Data need Checks Output Need date DEARS 
useful 

Products Current 
progress 

Establishment 2 or less 1. Publications on Pb 7/11 1.Maybe 1. Sufficient data is 1. No action 
of source identification of O3 7/11 probably available 
surrogates surrogates to 

represent an 
exposure source 

NOx/SOx   6/12 
Mult Pol    6/12 
PM /14 

to examine this issue 
in an exploratory 
way. 

category 
Improved 2 or less 1. Database Pb 7/11 1. Yes 1.Evaluation of 1. PM2.5 and factor data 
models using O3 7/11 PMSHEDS. needed for PMSHEDS. 
ambient data NOx/SOx   6/12 Development of PMcoarse component inputs 

Mult Pol     6/12 EMI for NEXUS needed. EMI-NEXUS to be 
PM /14 using DEARS inputs developed in 2011. 

exposure 2 or less 1. Publications on Pb 7/11 1. Yes 1. Articles reporting 1. Articles published or in 
misclassificatio 
n 

determinants 
relating erroneous 

O3 7/11 
NOx/SOx   6/12 

impact of ETS on 
total personal 

press concerning ETS 
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 area if resources permitted. 
representing one or observed health Non-ambient NO2 source 
more source effects for PM of impactions defined in 
contributions to ambient and non- multiple articles under EPA 
health effect ambient origin. review.  
associations. Articles describing 
Specific discussions non-ambient source 
on various  error impacts on NO2 
source terms would exposures. 
be of value. 
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Data need Checks Output Need date DEARS 
useful 

Products Current 
progress 

Measurement 2 or less 1. Publications Pb 7/11 1. Yes 1. Ability of an 1. 2010 publication defining 
uncertainty relating imprecision O3 7/11 ambient monitor to necessary PM2.5 personal 
error & of a given 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 

components, gases, 
VOCs are being 
examined and 
summarized. 

compliance error on CV 
outcomes in press. Articles 
on VOC and SVOC error to 
be reported in 2011. 

Effect of 2 or less 1. Need pubs Pb 7/11 1. No. 1. Supported 1. NEXUS is ongoing study 
specific dealing with impact O3 7/11 DEARS NEXUS 
multipollutant of copollutants on NOx/SOx   6/12 was a development 
sources upon various Mult Pol     6/12 general 
susceptible subpopulations PM 

/14 
population 

subpopulations 
Stationary 2 or less 1. Database needed Pb 7/11 1. No 1. None 1. No action. 
monitoring of for model input and 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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