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1. Introduction 

The United States (US) Environmental Protection Agency (EPA) Office of Transportation and Air 
Quality (OTAQ) contracted with Eastern Research Group, Inc. (ERG) to organize an independent 
external peer review of a draft analysis titled “National Analysis of the Population Residing Near 
or Attending School Near U.S. Airports” to ensure that this analysis has been conducted in a 
rigorous, appropriate, and defensible way. ERG conducted a search to identify experts who 
collectively had the expertise in this field and who had no conflict of interest in performing this 
review. Once selected, ERG provided the reviewers with the draft analysis and charge questions 
as prepared by EPA. Each reviewer was asked to develop written comments in response to each 
charge question. A full description on the peer review process can be found in the appendix which 
includes the full contractor’s report. 

1.1 Peer Reviewers 

ERG selected the following individuals to review the report provided by the EPA. Reviewers are 
referred to by reviewer number throughout the response document as assigned here 
alphabetically. 

• Reviewer 1: Francine Laden, Harvard Medical School 
• Reviewer 2: James R. Roberts, Medical University of South Carolina 
• Reviewer 3: George D. Thurston, New York University School of Medicine 

2. Charge to Reviewers 

The following charge questions were provided to the reviewers to guide their review and highlight 
specific areas for input and comment. 

1. Are the databases used in this analysis appropriate for the analysis conducted? Are you 
aware of additional databases that EPA should consider in order to supplement or further 
refine the analysis? 

2. Is the description of analytic methods and procedures clear? Do they provide enough 
detail to allow the reader to understand the steps taken and assumptions made by EPA in 
developing the runway layers, population layers and educational facility layers and the 
intersection analyses? 

3. Many runways for which runway buffers were developed (categories II through VII) are 
not in FAA’s shapefile data. 

• Are there assumptions used in this analysis (along with the FAA facility level data) 
appropriate and reasonable for generating runway geospatial data? 

• Please provide a separate response for each of the categories II through VII 
described in the report. 
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• Please suggest alternative sets of assumptions that might lead to more reasonable 
or accurate development of layers for EPA’s use in this analysis, if possible. 

4. EPA’s conclusions about the number of people who live near airports and heliports include 
uncertainties. 

• Has EPA properly and sufficiently described the uncertainties in the approach they 
used? 

• Please provide your opinion on the use of the method described in this paper to 
estimate populations living near airport facilities and whether the method 
sufficiently captures the relevant population. 

• Please comment on other approaches for estimating this population including use 
of the dasymetric method population data. 

5. EPA’s conclusions about the number of children who attend educational facilities near 
airports include limitations. 

• Has EPA properly and sufficiently addressed the potential uncertainties in the 
approach used in the analysis? 

6. Please provide any additional comments you feel would improve the report/analysis. 
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3. Response to Peer Reviewer Comments 

The following sections provide the full comments as received from each reviewer along with EPA’s 
responses.  Small editorial errors present in reviewer’s comments (e.g., misspellings, duplicated 
words) are corrected in this section; the full, uncorrected comments from reviewers are provided 
in the contractor’s report which is an appendix to this document. Full citations to works cited in 
both this document and the report are available in the References section of the report. 

3.1 Response to Comments Received from Reviewer 1: Francine Laden 

1. Are the databases used in this analysis appropriate for the analysis conducted? Are you 
aware of additional databases that EPA should consider in order to supplement or 
further refine the analysis? 

To create the airport layers, EPA utilized geospatial linear runway data produced by the FAA 
Research and Innovative Technology Administration’s Bureau of Transportation Statistics, which is 
part of the National Transportation Atlas Databases 2010 data, and the National Airspace System 
Resources (NASR) database which is populated by airport submissions of Airport Master Record 
(5010). These databases appear appropriate, and I am not qualified to determine if there are 
additional databases available. 

In the introduction, weather factors, such as wind direction and wind speed are mentioned as 
important determinants of dispersion of aircraft emissions. Databases from National Oceanic and 
Atmospheric Administration (NOAA) are available on weather variables; however, they do not 
appear to be used in the analysis. Furthermore, amount of aircraft activity is also mentioned in 
the Introduction. These data also do not appear to be used. 

EPA Response: The reviewer is correct that for the goals of this analysis, we did not 
use databases to ascertain prevailing wind directions or airport-specific activity. 
Wind direction, wind speed and other variables will influence size of the population 
exposed at any given time, but the consistent 500 m buffer can inform the size of 
the population exposed on average over a 3-month period of time as meteorology 
and activity levels change. We use this consistent, uniform buffer distance around 
runways in this analysis in order to evaluate the size of the population potentially 
exposed to concentrations of lead that are above background levels for a 3-month 
period. 

To determine the population layer, EPA used the block data from the US Census Summary File 1. 
These data are appropriate and should be comprehensive. In the Uncertainty section, EPA refers 
to a dataset produced by ORD using dasymetric population mapping that is scheduled for release 
in 2014. Population distribution data obtained by a multi-variable dasymetric modeling approach 
(LandScan) is available from the Oak Ridge National Laboratory 
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(http://web.ornl.gov/sci/landscan/index.shtml). Was this dataset considered? How does it differ 
from the one developed by EPA? 

EPA Response: The LandScan data was developed using an approach similar to that 
used by EPA in developing the dasymetric data. There were several reasons we 
decided not to use the LandScan data including the coarser spatial resolution 
(LandScan data was available at a 1 km resolution and EPA’s dasymetric approach 
reslolved population at 30 meters), and the fact that the LandScan data are 
proprietary, and cannot be made available to the public, while EPA’s data is publicly 
available. 

To create the education facility layers, EPA used data on K-12 public and private schools from the 
US Department of Education’s Institute of Education Sciences national Center for Education 
Statistics (NCES). They also used data for the locations of all Head Start Facilities from the 
Department of Health and Human Services, Office of Head Start. These data are appropriate and 
should be comprehensive. However, although early education is covered by NCES, the use of 
these data or the reasons why it may not be appropriate to use them are not included in the 
report. 

EPA Response: We expanded on the discussion of the uncertainty associated with 
using school point data to further note that while early education is covered by the 
NCES, this database is limited to Head Start Facilities and these facilities are a 
subset of preschools in the US that also include center-based, school-based and in-
home early education and care programs serving children and infants. This broader 
evaluation was not possible due to a lack of data on the facilities that are not Head 
Start facilities.  Children in this age group are clearly of interest for this analysis 
because they are a highly susceptible population to the uptake and impacts of lead. 
The absence of information regarding proximity of these facilities to aircraft lead 
emissions may significantly underestimate this potentially exposed population.  This 
information has been included in the uncertainty discussion in the final report. 

2. Is the description of analytic methods and procedures clear? Do they provide enough 
detail to allow the reader to understand the steps taken and assumptions made by EPA 
in developing the runway layers, population layers and educational facility layers and 
the intersection analyses? 

In general, the description of the analytic methods and procedures used to develop the airport 
layers is not clear. The terms need to be better described. For example, the definition of the X and 
Y coordinates in the equation should be clearly described and the axes in the figures should be 
labeled. The equations in Figure 2 do not appear to be self-consistent. Also, the description of 
going from runway ids (based on the magnetic coordinates) to the geographic coordinates is 
confusing and the table is not consistent with the definitions provided. There is an overuse of 
footnotes. Perhaps if details that are provided in this way are moved to the main text then the 
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description could be clarified. It is not clear why EPA chose to use semicircles instead of circles at 
the ends for the “End of Runway Buffers.” 

The assumptions made by EPA in developing the population layers and educational facility layers 
and the intersection analyses are clear. 

EPA Response: We have revised the description of the analytic methods, 
procedures, and data used to develop the airport layers in order to clarify and 
improve understanding and readability of these methods. These changes included 
incorporation of information previously provided in footnotes into the descriptions 
provided in the main body of the report where such a change was determined to 
improve context and linkages among the steps used. We have also added more 
descriptive labels to the airport figures to improve clarity and we identified the 
inconsistency in the equations in Figure 2; we appreciate the reviewers attention to 
these details. The end of runway buffers were identified using semicircles to 
encompass the area of maximum impact from ground-based emissions of lead from 
piston-engine aircraft. A more complete discussion of this has been added to the 
report. 

3. Many runways for which runway buffers were developed (categories II through VII) are 
not in FAA’s shapefile data. 

• Are the assumptions used in this analysis (along with the FAA facility-level data) 
appropriate and reasonable for generating runway geospatial data? 

• Please provide a separate response for each of the categories II through VII described in 
the report. 

• Please suggest alternative sets of assumptions that might lead to more reasonable or 
accurate development of layers for EPA’s use in this analysis, if possible. 
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Taking into account the comments to Charge Question 2, the assumptions used in this analysis 
and the FAA facility-level data are appropriate and reasonable for generating runway geospatial 
data. Separate responses for each category are below: 

II: Adequate information is provided describing the start and endpoints of the runways. 

III. The concepts described for this category appear to be appropriate; however, as mentioned for 
Charge Question 2, there are some inconsistencies that should be cleared up. 

EPA Response: See response to Charge Question 2 above. 

IV. The concepts described for this category appear to be appropriate; however, as mentioned for 
Charge Question 2, there are some inconsistencies that should be cleared up. 

EPA Response: See response to Charge Question 2 above. 

V. It is not clear why (as it says in footnote 30) it was assumed that the runway length represented 
the distance from East to West and the width represented the distance from North to South. The 
uncertainty associated with this decision is mentioned in the “Uncertainty” section; but perhaps 
alternative orientations should be discussed here, or would a circular buffer be appropriate in this 
case where orientation is unknown and aircraft can take off and land in many different 
directions? 

EPA Response: We made this assumption in the absence of information and 
recognize that alternative assumptions could be made regarding the runway buffer.  
Since many of these facilities are seaports, it is plausible, as noted by the reviewer, 
that a circular buffer would be appropriate to consider.  Alternatively, since 
population census blocks do not extend into the water, it is also plausible that the 
method EPA used intersects with the same census blocks that a circular buffer 
would intersect.  We made the determination that since this method was applied to 
41 facilities and accounted for only 1% of the total population reported in this 
analysis, that our assumption does not impart a significant source of uncertainty in 
the overall results of the analysis presented in this report. In response to the 
reviewers comment, we have added additional context about our assumption in the 
report. 

VI. The concepts described for this category appear to be appropriate. 

VII. The concepts described for this category appear to be appropriate for all heliports with only 1 
helipad. More detail is needed for the smaller number with more than 1 helipad. 

EPA Response: We have added text to the discussion in the report describing the 
selection of the method used to create airport layers for the 202 heliports with 
more than one helipad.  These facilities comprise 4% of all helipad facilities for 
which method VII was used and, as noted in the report, visual inspection of a subset 
of the 202 heliports using GoogleEarth software suggested that there is no 
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standard layout for the location of helipads at airfields with multiple helipads and 
they were largely removed from densely populated areas by significant setbacks or 
because the facility is in a rural area. There may be instances when the selection of 
a single centroid for these facilities may exclude relevant populations from this 
analysis, and therefore, the simplification selected for this subset of facilities is 
expected to result in an underestimate of the population in this analysis. 

4. EPA’s conclusions about the number of people who live near airports and heliports 
include uncertainties. 

• Has EPA properly and sufficiently described the uncertainties in the approach they used? 
• Please provide your opinion on the use of the method described in this paper to 

estimate populations living near airport facilities and whether the method sufficiently 
captures the relevant population. 

• Please comment on other approaches for estimating this population including use of the 
dasymetric method population data. 

EPA has properly qualitatively described the uncertainties in the approach that they used to 
identify the number of people who live near airports and heliports. However, a more quantitative 
discussion may have been more appropriate. EPA mentions dasymetric mapping methods, that 
data will be available for use in 2014, and performed a sensitivity analysis using this technique in 
California. More detail defining the dasymetric approach would be appropriate in the main body 
of the text, as well as a comparison with the LandScan data developed by Oak Ridge National 
Laboratory. Also, there is no mention of the uncertainties inherent to the Census and other 
databases. 

EPA Response: We have included a description of the approach used by EPA to 
create the dasymetric data used in this report (see Section 2.0 under the description 
of the census block population layer approach), and we have noted that other such 
databases are available (e.g., the Oak Ridge National Labs LandScan data).  A 
discussion of the differences between EPA’s dasymetric approach and that of Oak 
Ridge National Labs is provided in response to the comment provided above under 
Question 1. In addition, we added text to Section 4 to note inherent uncertainties in 
the census data and other population databases. 

The methods described in this paper for estimating populations living near airport facilities are 
appropriate. If anything, it is likely to be conservative and overestimate the numbers exposed. It is 
not clear why some of the alternative approaches described in the Uncertainty section (e.g. 
considering a different orientation of the Type V runways, or extending the buffers 14 m in all 
directions to take into account the width of the runway) were not incorporated into the primary 
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analyses. Weather information, particularly wind direction and activity data from the airports may 
also have added to refining the estimations of the populations at risk. 

EPA Response: In Section 4.0 we described parameters that could influence the 
results of the analysis in order to be as complete and transparent as possible. We 
determined that for parameters such as runway width, small changes in the 
perimeter analyzed (e.g., extending the buffer by an additional 14 m beyond the 
500 m), would not substantively impact the assessment conducted.  We elected to 
conduct a more detailed analysis for cases that improve the understanding of the 
approach and may impact the quantification of the population (e.g., evaluating the 
potential impact of having included census blocks that overlap the 500 m buffer in 
urban versus rural areas). 

5. EPA’s conclusions about the number of children who attend educational facilities near 
airports include limitations. 

• Has EPA properly and sufficiently addressed the potential uncertainties in the approach 
used in the analysis? 

EPA has sufficiently addressed the potential uncertainties to their approach for identifying the 
number of children attending educational facilities near airports; however, there is an omission of 
information about the uncertainties of the data itself. Information on the accuracy and 
comprehensiveness of the data sources should be described and included. Also, as pointed out in 
earlier sections of the report, the NCES data include information on preschools. However, these 
data are not used and no explanation is provided. 

EPA Response: We added information regarding the accuracy and 
comprehensiveness of the school and preschool data sources.  The reviewer likely 
missed our presentation of the data regarding Head Start facilities which was 
provided in the report; we noted that among the 16,794 preschool facilities, 92 
were located in the whole perimeter buffers and 37 were located in the end-of-
runway buffers.  Our analysis is limited to understanding the number of facilities 
near runways because data regarding enrollment was not available. 

6. Please provide any additional comments you feel would improve the report/analysis. 

It would be helpful to add rows for the US population under 5 to tables 1 and 3, thus providing 
information on the racial distribution of this age group. Would it be possible to include 
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information on the distribution of other Census variables relevant to socioeconomic status – e.g., 
median family income or median home value? 

EPA Response: The data provided in the 2010 US Census does not include race by 
age, and information relevant to socioeconomic status is available only at 
geographic levels larger than the census block level that was used in this analysis. 
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3.2 Response to Comments Received from Reviewer 2: James R. Roberts 

I have prepared this review in order of the Charge questions that were provided. For convenience, 
I used the Charge Question document to begin the review and have included the original 
questions provided and my answer to each follows. 

1. Are the databases used in this analysis appropriate for the analysis conducted? Are you 
aware of additional databases that EPA should consider in order to supplement or further 
refine the analysis? 

The databases appear to be appropriate for this analysis. I am not aware of any specific databases 
that would supplement the analysis. However, I would consider whether Housing and Urban 
Development (HUD) has some available data. Particularly, I would consider the following: 

1) As the attempt is to correlate airborne lead from planes as a cause of childhood lead exposure, 
I would think it important to control for exposure to well-known causes of lead paint—residences 
in houses built before 1950. I think HUD may have data on age of housing; 

2) Another possible source for age of housing data is County tax assessor data. For our 
Geographic information systems (GIS) study in Charleston, we used local tax assessor data for age 
of housing. This would be a big undertaking, but it would allow you to control for the most 
common exposure and allow other exposures to be identified in the GIS system. 

EPA Response: In this report, EPA is providing an estimate of the number of people 
who may potentially be exposed to lead from aircraft emissions due to the 
proximity of their residence or school to a runway where aircraft operating on 
leaded fuel are expected to operate.  We agree with the reviewer that if we were 
endeavoring to conduct an epidemiological study or a correlation analysis to 
evaluate the potential impact of aircraft lead emissions on blood lead in children, 
we would need to consider other significant sources of lead exposure among this 
population, including lead from paint in older homes. 

2. Is the description of analytic methods and procedures clear? Do they provide enough detail 
to allow the reader to understand the steps taken and assumptions made by EPA in 
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developing the runway layers, population layers and educational facility layers and the 
intersection analyses? 

The description of the analytic methods and procedures is mostly clear. However regarding the 
second question above, there are two overall issues I think could use additional detail. I have also 
numbered these. 

1) At the conference call, I asked about the intended audience for this document. Some of the 
intended audience, namely those in the aviation industry should have no problem understanding 
it, particularly the aeronautical terms, specific terms for ends of runways (base and reciprocal), 
magnetic heading, and centroid. Those are the terms that stood out to me. Some of the other 
intended audience, such as public health groups and advocacy groups, may be at a distinct 
disadvantage in trying to understand the document. As a pediatrician, and not someone familiar 
with airport runway configuration, it took several readings before I understood it. I think the 
paper would benefit from a brief glossary of terms. 

2) Even though it was mentioned in the introduction in the second paragraph, I also asked a 
question about more detail why a 500 meter buffer was used. To my disappointment, the 
response I received was pretty much the same 2-sentence answer in the introduction, basically 
that impact of aircraft lead emissions can extend to almost 1000 meters downwind from the 
runway, but that when averaged over a 3-month period, concentrations return to background 
levels at 500 meters. What does the author mean by “local background levels”? Did they consider 
soil deposition from airborne plumes? How frequent are those 1000 meter “down-wind days”? It 
seems that the 500 meters is possibly over simplified, and I would challenge that there should be 
consideration of a buffer zone of greater than 500 meters. I do find it troubling that I see no 
discussion of soil lead concentrations, nor an attempt to measure that, even if it is in a small pilot 
study such as what they did in some of the California airports. 

EPA Response: In response to comment 1 above, where industry-specific 
terminology was used, we have added definitions in the text.  We also added 
further clarity to the description of the methods to improve readability. 

To address the question regarding local background concentrations: local 
background concentrations are defined in this report as the lead concentrations 
that would be expected in the absence of a localized source such as aircraft 
emissions of lead.  Air monitors that are sited to assess local background 
concentrations are referred to as non-source oriented monitors.  EPA summarized 
the lead concentrations from non-source oriented monitors in the most recent 
Integrated Science Assessment for lead; the median non-source oriented 
concentration of lead was 0.01 ug/m3.  [U.S. EPA Integrated Science Assessment for 
Lead, 2013, Section 2. Available at: https://www.epa.gov/isa/integrated-science-
assessment-isa-lead]. 

We have added additional explanation to the report to describe the rationale for 
the selection of the 500 meter buffer and we provide additional context here.  As 
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noted in the report, the purpose of this analysis is to estimate the number of people 
whom, based on available data, may be exposed to elevated air concentrations of 
lead due to piston-engine aircraft activity at airports with differences in activity 
levels, aircraft types, and meteorological conditions over a 3-month period. As 
noted in the Introduction to the report, the available data suggest that 500 meters 
reasonably represents the distance at which these exposures occur. 

We selected 500 meters as the buffer distance because the concentrations 
averaged over 3-months (the form of the National Ambient Air Quality Standard for 
lead) suggest lead concentrations from aircraft return to background at 
approximately 500 meters at these highly active airports.  We acknowledge that 
using this buffer distance will underestimate the number of people potentially 
exposed to ground-based lead emissions on individual days out to 1,000 meters 
from a runway at a very active airport; we also acknowledge that using a 1,000 
meter distance around airports nationwide would likely overestimate the number 
of people potentially exposed to ground-based lead emissions at the less active 
airports. 

We agree with the reviewer that selection of the 500 meter buffer is a simplified 
approach. The goal of this analysis is to conduct a screening level assessment of 
the number of people potentially exposed to elevated lead concentrations over the 
duration of the averaging time of EPA’s National Ambient Air Quality Standard for 
Lead which is 3 months.  We acknowledge that the precise distance of a potential 
elevation in exposure to lead attributable to lead emissions from piston-engine 
aircraft will vary by airport based on a number of factors. Air quality modeling of 
lead from piston-engine aircraft has demonstrated that the distances over which 
aircraft emissions increase lead concentrations above local background levels 
varies depending on the intensity of piston-engine aircraft activity and whether 
those aircraft are single- or multi-engine, the lead concentration in the gasoline 
used, and other operational factors such as the length of time a pilot conducts pre-
flight checks during which the engine is run at a high rate of power at a single 
location, typically near the end of the take-off runway.  Meteorological factors also 
impact the ground-level lead concentrations, such as consistency in wind direction, 
and magnitude of the wind speed. EPA has modeled daily events during which lead 
concentrations from aircraft exhaust extend almost 1,000 meters downwind.  This 
occurs at the most active general aviation airports when wind speeds are low and 
wind is consistent from one direction over the course of the day. [See the document 
titled “Development and Evaluation of an Air Quality Modeling Approach for Lead 
Emissions from Piston-Engine Aircraft Operating on Leaded Aviation Gasoline” 
available at: https://www.epa.gov/regulations-emissions-vehicles-and-
engines/airport-lead-monitoring-and-modeling] 

In addition to the modeling and monitoring data discussed above, a study published 
in 2011 by Miranda et al., informed our choice of the 500 meter buffer distance. 
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Miranda et al., studied blood lead in children living within 500 meters, 1,000 
meters, 1,500 meters and farther from runways where piston-engine aircraft 
operate. In a categorical analysis, Miranda reported a statistically significant 
increase in the concentration of lead in children’s blood for those who resided 
within 500 meters of airport runways compared with those living between 500 
meters and 1,000 meters. [Miranda et.al., 2011 A Geospatial Analysis of the Effects 
of Aviation Gasoline on Childhood Blood Lead Levels. Environmental Health 
Perspectives 119:1513-1516.] 

While the analysis presented in this report is focused on air-related, near-field 
exposure to lead from piston-engine aircraft, EPA is concerned about any exposure 
to lead (see additional information in response to question 4 from Reviewer 3). We 
agree with the reviewer that when considering the potential human health impacts 
of lead emissions to air, consideration needs to be given to the potential for 
deposition of lead to soil because soil uptake by young children is a dominant 
pathway for their exposure to air-related lead sources. As the reviewer notes, EPA 
collected soil samples at and near one airport in California and analyzed several 
metals in the samples (see the EPA report “Development and Evaluation of an Air 
Quality Modeling Approach for Lead Emissions from Piston-Engine Aircraft 
Operating on Leaded Aviation Gasoline” referenced above in this response).  Soil 
samples collected on airport property did not show elevated lead concentrations 
above typical background levels.  The highest lead concentration in soil was 
observed in samples collected near a road and at homes where external home 
renovation had been conducted.  Others have evaluated lead concentrations in soil 
at and near airports where piston-engine aircraft operate and have reported 
average or typical lead concentrations in soil [Environment Canada, 2000. Airborne 
Particulate Matter, Lead and Manganese at Buttonville Airport. Environment 
Canada, Toronto, Ontario, Canada. Conor Pacific Environmental Technologies for 
Environmental Protection Service, Ontario Region and Heiken, J., et al. (2014). 
Quantifying Aircraft Lead Emissions at Airports. ACRP Report 133. 
http://www.nap.edu/catalog/22142/quantifying-aircraft-lead-emissions-at-
airports]. 

I also noticed one additional, yet minor item. Under I. (runway layers from FAA geospatial data), 
there is one item that could be reworded for clarity. The authors first mention 6090 runways, but 
in the next sentence say the data contain 6159 runways. I’d suggest something trying to spell out 
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how you went from 6159 runways to 6090 (6159 runways minus x closed runways minus y 
runways in US territories = 6090 runways). 

EPA Response: We modified this section as suggested to improve clarity. 

3. Many runways for which runway buffers were developed (categories II through VII) are not 
in FAA’s shapefile data. 

• Are the assumptions used in this analysis (along with the FAA facility-level data) 
appropriate and reasonable for generating runway geospatial data? 

For all of these methods II-VII, as well as I, I will still include my point that I remain unconvinced 
that the 500 meters is the best measure and question if 1000 meters is better. 

II. This method sounds fine. It took me several readings but I finally got it. While the method is 
okay, I wonder if it can be revised to read more clearly. Earlier I mentioned how a glossary of 
terms might be helpful, and it may be that if the glossary is included, this statement would be a 
little easier to understand. 

EPA Response: We modified the text to improve flow and clarity and we added 
additional definitions to terminology used in the report in lieu of a glossary of 
terms. 

III. This method sounds fine. The only question I had for clarity was whether anyway the data 
report the length and direction of the runway. If this is there, please state; and if not in the data, 
please state that information is not available. 

EPA Response: We have clarified in the report that the magnetic heading of the 
runway and the runway length were provided in the FAA database. 

IV. This method sounds fine. I would suggest the following minor sentence structure revisions for 
clarity: For 8,597 runways at 8,597 airports, the airport centroid (which is the center of the 
runway on the runway centerline) were used to create… Again, the glossary can help, but as I 
tried to read it, the terminology distracted me until the 4th line. 

EPA Response: This edit has been made to the report. 

I will add that for III and IV, I am not a math person, so I can’t comment if the mathematical 
equation is correct, and I will defer to your geocoding review experts. 

V. My only concern is that this method seems more arbitrary than the others with some 
significant assumptions; namely that the facility latitude and longitude is really located at the 
center of the runway. Might it be that the runway is located on one side of the airport facility? If 
this is the case, than a larger buffer zone should be used. The figure the author uses for this 
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clearly demonstrate that for some runways, the buffer chosen is clearly too small, as in the 
example, one end of one of the runways is much closer to the edge of the buffer zone, and 
certainly less than 500 meters from the edge of the runway. 

EPA Response: We acknowledge that the method used to create the airport layer 
for category V facilities has several significant assumptions given the lack of data 
regarding these facility types.  It is important to focus the relevance of the 
uncertainty on these airports given that many are seaports where aircraft are 
taking off and landing on the water and given this situation, there are not people 
living in the 500 meter buffer area of this activity.  One could, if there were specific 
facilities of interest in this category, evaluate them individually to ascertain which 
census blocks closest to the shore are potentially impacted by the exhaust from 
piston-engine aircraft operating at each facility. This type of individualized analysis 
was not considered necessary for this national-scale evaluation for which these 
category V facilities comprise less than 1% of the total number of airports 
evaluated. 

VI. I have more questions about this one. It really sounds, as I read this, that the authors really 
don’t know where the runways are located on these airports and that only using a centroid 
coordinate will significantly underestimate the true buffer of the runways. Again, with this much 
uncertainty of location of the runways (as least as I read this section), a larger buffer zone should 
be used. If I am incorrect about my reading of this section, then it is more likely that other public 
health professionals and child advocates will also misunderstand this section. 

EPA Response: We have provided additional description of the potential 
implications and uncertainties associated with the use of the airport centroid and a 
1,000 meter buffer distance around the centroid to estimate the people living near 
these airport facilities.  In brief here, the selection of this buffer from the centroid of 
these airport facilities has the potential to over- or under-estimate population 
residing within a 500 meter buffer of the runways, depending on the runway 
configuration and length for these facilities. Of the 856 facilities in this category, 
789 (92%) are in areas defined as rural by the U.S. Census Bureau and therefore 
have low population densities.1 As such, we anticipate the use of this buffer 

1 The U.S. Census Bureau defines urban areas as densely settled core areas of census tracts with a density of more 
than 1,000 persons per square mile (ppsm) as well as census tracts that are contiguous to the core area and that have 
a population density of at least 500 ppsm; all remaining territory not included within an urban area is classified as 
rural. (from: “Urban Area Criteria for the 2010 Census” Department of Commerce Bureau of the Census, 76 FR 53030 
– 53043 (August 24, 2011)). 
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distance for these facilities is a reasonable approach for the purpose of conducting 
a national estimate of people living near airport facilities. 

VII. I think this is okay, however I wonder if it would be reasonable to estimate the size of the 
helipad (the full square) as opposed to a single point, and then create the buffer zone around the 
full square as opposed to the single, centroid point? 

EPA Response: Our air quality modeling of lead concentrations from the exhaust of helicopters 
operating on leaded aviation gasoline suggests that when considering three-month average 
concentrations of lead and the potential for aircraft emissions to cause lead concentrations about 
local background levels, it is reasonable to evaluate a buffer zone around the point of helicopter 
landing and take-off. In addition, estimating the dimensions of helipads would introduce 
significant uncertainty into this analysis since helipads are not uniform across facility types and 
are designed for the size of the helicopters utilizing each facility.  [See 
https://www.faa.gov/airports/resources/advisory_circulars/index.cfm/go/document.current/doc 
umentnumber/150_5390-2]. 

• Please suggest alternative sets of assumptions that might lead to more reasonable or 
accurate development of layers for EPA’s use in this analysis, if possible. 

Where I had questions about clarity of the methods, I did include alternative possibilities. 

4. EPA’s conclusions about the number of people who live near airports and heliports include 
uncertainties. 

• Has EPA properly and sufficiently described the uncertainties in the approach they used? 

They have done a good job with this section. 

• Please provide your opinion on the use of the method described in this paper to estimate 
populations living near airport facilities and whether the method sufficiently captures the 
relevant population. 

I think the overall methods used are good; although, I have two concerns. 

1) In several places in tables and text, there is a misuse of the “less than” property with respect to 
age. Sometimes the phrase “less than 5 years” is used, and other times “5 years or less” or 
another equivalent is used. Less than 5 years means kids who are 4 years and younger are 
considered. The way some of the phrases read, the authors are also using 5 year olds. This needs 
to be consistent. 

EPA Response: We identified the text to which the reviewer alerted us where we 
inadvertently used the terminology “under 5 years of age” when we intended to 
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communicate “5 years of age and under.”  We have corrected the text in the report 
accordingly. 

2) I question why 5 years (and here I am assuming the authors meant for all statements to be “5 
years or younger”) is used? Even so, most lead poisoning data, or at least the screening guidance, 
considers kids 6 years or younger as being the high risk age group. 

EPA Response: We reported the age breakdown as supplied by the 2010 US Census.  
Population counts for each age group above age 5 are not reported in annual 
increments.  EPA agrees with the reviewer that the susceptible population for 
children includes those under age 7; EPA includes this age group when conducting 
reviews of the National Ambient Air Quality Standard for lead.  

• Please comment on other approaches for estimating this population including use of the 
dasymetric method population data. 

I am not familiar with dasymetric method population data. Having just looked up the definition, I 
think this is a good approach to use, but I would defer to the GIS experts who are reviewing this, 
rather than myself as the childhood lead poisoning expert. 

5. EPA’s conclusions about the number of children who attend educational facilities near 
airports include limitations. 

• Has EPA properly and sufficiently addressed the potential uncertainties in the approach 
used in the analysis? 

I don’t think so. For the most part, I am satisfied, but I don’t think a single point should be used 
for the location of the school, with the buffer around the center of the school. I think the school 
perimeter should be used, with the buffer zone around that. The primary reason I say this is that 
the authors won’t have the information of where on the school property any playgrounds or 
other sports facilities may be located. Some playgrounds may be on the edge of the school 
grounds. In this case, with the center point being at the center of the school itself, the buffer zone 
will be less than 500 meters from the playground, the area where kids would most likely be 
exposed. 

EPA Response: We agree with the reviewer and acknowledge the limitation of 
having only the school centroid information on which to evaluate the potential for 
children attending school to be in the 500 meter buffer zone of a runway. To 
understand the potential for our analysis to have excluded schools, we investigated 
the guidance for school grounds size.  For example, in the State of California, a 
Guide to School Site Analysis and Development includes a rule-of-thumb area for 
schools ranges from 10 acres (40,500 square meters) for elementary schools to 40 
acres (162,000 square meters) for high schools (available at: 
https://www.cde.ca.gov/ls/fa/sf/guideschoolsite.asp#Section1). These areas, if 
assumed to be a perfect square, are approximately 200- and 400-meters along 
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each side for an elementary school grounds, and high school grounds, respectively. 
Assuming the centroid of the school is in the center of this area, there could be up 
to 200 meters of school property that is inside the 500 meter buffer area of a 
runway, and the school would potentially not be included in this analysis.  This 
information supports the reviewers concern as well as the statements EPA provided 
in the report regarding uncertainty of this analysis. 

We find that given the complexity and nonuniformity for the shape and size of 
school grounds, and the fact that these shape files are not publicly available (and 
likely change over time), the assumptions made for the purposes of this national 
estimate are appropriate.  However, for specific community analyses, one would 
collect specific information about a school and proximity of children to runways, 
particularly in regard to the area of maximum impact typically located at a runway 
end. 

Also, it is unclear why the authors are looking at schools with reduced lunch costs are included. It 
is not clear how they are used in any analysis. However, unless they are trying to control for 
socioeconomic purposes, as an additional risk factor for lead, the school lunch program doesn’t 
seem relevant to the analysis. Kids who go to high end private schools are just as susceptible to 
airborne lead hazards as are kids in the lower socioeconomic schools. Since the school lunch 
program was brought up, I think this needs either clarification of how the authors will treat the 
data, or it should be deleted. 

EPA Response: We have added to text to the report to clarify the role of this 
analysis. In this analysis, EPA was seeking to evaluate whether there is a 
socioeconomic disparity among the children attending schools near airports 
compared with the US school population generally. 

6. Please provide any additional comments you feel would improve the report/analysis. 

For the most part, with the exception of the descriptions of age in some of the tables and text 
that I had already alluded to, I think this paper is well written. One thing I did notice however, is a 
couple of places where a singular verb was used with the plural noun “data”; as in “Data is…”. It 
should be “data are”, or another corresponding plural verb. A few times the authors got that 
correct, so it stood out for the times it was incorrect. 

EPA Response: EPA acknowledges this comment and has updated the report with 
the corrected language. 

I also wasn’t sure where to address this, so I am putting it in here. On the page of the “creation of 
airport buffer layer”, I think the whole perimeter buffer allows for a graded assessment of risk, 
with those in the ends of the buffer being at highest risk, but those along the mid side of the 
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perimeter also at risk, just less than the ends of the runway. However, it was not clear to me why 
the authors would use one of these buffers sometimes, and the other buffer other times. 

EPA Response: EPA is providing this analysis for informational purposes, in 
acknowledgement of the likelihood for greater exposure to lead for those living in 
the Ends of Runway buffers compared with the areas along the sides of the runway. 

Another issue, and again, I apologize that it is tacked on at the end, but I noticed this towards the 
end of my review in the discussion of weaknesses. I think the use of the center line of the runway 
only, with the buffer drawn around the center line is too narrow. I think the buffer should be 
around the rectangle of the runway. 

EPA Response: As noted in the report, the runways at airports used in this analysis 
had an average width of 92 feet.  Therefore, on average, the buffers would have 
extended an additional 14 m in all directions if they had been drawn relative to the 
edges of runway polygons as opposed to the runway centerline.  We consider this a 
small source of uncertainty. 
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3.3 Response to Comments Received from Reviewer 3: George D. Thurston 

1. Are the databases used in this analysis appropriate for the analysis conducted? Are you 
aware of additional databases that EPA should consider in order to supplement or further 
refine the analysis? 

The databases used are appropriate to their application, but I would think that the additional 
consideration of airport wind rose data layer files (e.g., from data provided by NOAA or FAA for 
specific airports) would allow a consideration of the predominant wind direction in assessing the 
affected perimeter around each airport. As it is, the buffer distance is assumed constant in all 
directions, but published papers indicate that the emissions reach further in the downwind 
direction, vs. upwind or crosswind (e.g., Carr et al, Atmospheric Environment 45 (2011) 5795-
5804). Since we are considering seasonal averages in this case, the long-term wind rose 
information would seem very relevant to defining the proper buffer distance (i.e., further in the 
predominantly downwind direction), if it could be incorporated into the definition of the buffer 
distance. 

EPA Response: We agree with the reviewer and our air quality modeling supports 
the point made that the aircraft emissions plume extends farther downwind than 
laterally.  It is the work of Carr et al., 2011 that the reviewer references that we 
used to select the 500 m buffer distance since the air quality modeling in that study 
indicated that peak lead concentrations attributable to piston-engine aircraft reach 
local background concentrations at a distance of 500 m. The averaging time for 
these concentrations is 3-months, in alignment with the EPA National Ambient Air 
Quality Standard for lead. 

Additional modeling at a second general aviation airport confirmed 500 m as the 
distance at which the aircraft-related concentrations return to levels at or below 
most local background concentrations (e.g., at or below 0.01 ug/m3 of Pb). 

Since airport runways are purposefully oriented so that aircraft can take off into 
and land into the wind, our selection of a 500 m buffer is anticipated to capture the 
majority of people for whom aircraft lead emissions might contribute to an 
elevation in concentrations of lead in air where they live or attend school. The 
uniform application of the 500 m buffer was selected because it is too 
computationally intensive to develop individual airport buffers for over 13,000 
facilities.  In addition to prevailing wind direction, an airport-specific analysis of the 
potentially exposed population would also need to include an assessment of the 
location of run-up areas where aircraft are parked for pre-flight engine checks that 
have been determined to cause the ground-based peak concentration of lead at 
airports. Such an airport-specific evaluation is beyond the scope of this assessment. 

2. Is the description of analytic methods and procedures clear? Do they provide enough detail 
to allow the reader to understand the steps taken and assumptions made by EPA in 
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developing the runway layers, population layers and educational facility layers and the 
intersection analyses? 

The description of the analytical methods is logical, quite clear, and well presented. 

3. Many runways for which runway buffers were developed (categories II through VII) are not 
in FAA’s shapefile data. 

• Are the assumptions used in this analysis (along with the FAA facility-level data) 
appropriate and reasonable for generating runway geospatial data? 

• Please provide a separate response for each of the categories II through VII described in 
the report. 

• Please suggest alternative sets of assumptions that might lead to more reasonable or 
accurate development of layers for EPA’s use in this analysis, if possible. 

Overall, the described approach presented is a plausible and efficient use of the data available for 
each of the Categories II through VII described in the report. However, the specific choices made 
are not always well enough documented, and more uncertainty analyses are needed in some 
cases. Importantly, the original key choice of 500 meters as the airport buffer distance is not well 
enough validated. As noted above, it would seem a variable distance, based on wind direction, 
might be more appropriate. (Also, the uncertainty analysis should have evaluated this specific 
choice for effect on the population size and characteristics. How different a result would come 
from an alternate choice of 250m or 1000m, for example?) 

EPA Response: We added to the report additional discussion on the choice of a 500 
m buffer for this assessment.  The additional text notes the points made in response 
to Reviewer 2, Question 2. 

The reviewer suggested evaluating a variable distance based on wind direction. 
Runways are oriented such that the ability of aircraft to take off into the prevailing 
wind is maximized; this is particularly true for runways servicing piston-engine 
aircraft. This simplifies the analysis of the maximum impact area and is the 
rationale for why EPA elected to analyze “End of Runway” buffers.  These buffers 
are expected to include areas downwind from where the most lead emitted by 
piston-engine aircraft occur given shifts in wind direction. The reviewer is, of 
course, correct in noting that different distances of analysis are relevant to 
considering the potentially exposed population; we consider this a screening 
analysis and variations tailored to individual airport types, activity rates and lead 
concentration averaging times (to name a few), would be useful for more refined 
analyses. 

Regarding the specific categories, Category II airports had FAA 5010 runway reports available, 
which include latitude and longitude coordinates for both the runway base and reciprocal ends, 
providing appropriate means for estimating a buffer around runway line. Category III’s FAA 5010 
runway report had latitude/longitude coordinates for either the runway base or reciprocal end 
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(not both), but the use of runway length, the available runway end coordinates, and the magnetic 
heading of the runway to calculate the latitude/longitude coordinates of the opposite runway end 
still seems adequate (especially since this category only included < .02% of facilities, and some 
.01% of estimated affected population, so the effect of any uncertainties introduced would be 
very small on the estimated population estimates). Given the percentages of population 
potentially affected by each category, Category IV is a most critical category to address 
appropriately (accounting for some 37% of facilities considered, and 42% of the estimated 
affected population). Although these are airports with FAA 5010 runway reports lacking latitude 
and longitude coordinates for both the runway base and reciprocal ends, they have only one 
runway, so the use of runway length, facility centroid coordinates, and the magnetic heading of 
the runway are appropriate to calculate the latitude/longitude coordinates of both runway ends. 
Category V only had centroid coordinate, along with the runway width and length, to use to 
calculate the four coordinate pairs of the rectangle representing the runway, but this was only 
0.2% of facilities (and 1% of estimated population) to be considered, so any uncertainties 
introduced by this approach would not be significant. Category VI facilities are multi-runway 
facilities with no runway specific coordinates, so the facility centroid coordinates were employed, 
but with a larger buffer. However, runway direction is not known, and this could introduce 
significant error. Since this category accounts for some 8% of facilities and 7% of the estimated 
affected population, it should get more attention in the uncertainty analysis, perhaps using 
various runway directions to come up with a variety of possible answers to provide an assessment 
of possible range in estimates. Lastly, Category VII (heliports) utilized centroid coordinates to 
estimate the buffer, which is appropriate for this type of facility (i.e., without runways). 

EPA Response: We acknowledge the reviewer’s point that sensitivity analysis could 
be conducted with Category VI airports utilizing assumptions regarding a range of 
runway configurations to evaluate specific 500 meter buffers around each runway 
at these facilities. We note in the report that the majority of these facilities (92%) 
are located in rural areas and that our analysis suggests that this category of 
facilities makes up 7% of the population in this analysis.  We expect that in rural 
environments, changes in runway configurations would have a small impact on the 
population estimate, in part due to the larger size of census blocks in rural areas, 
which would likely be less than the level we are using to round results.  We also 
note that this screening-level assessment is fit for the purpose of creating a 
national estimate of people living in close proximity to airports, and we 
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acknowledge that an airport-specific approach would need to be conducted to 
refine these estimates by understanding specific runway headings. 

4. EPA’s conclusions about the number of people who live near airports and heliports include 
uncertainties. 

• Has EPA properly and sufficiently described the uncertainties in the approach they used? 
• Please provide your opinion on the use of the method described in this paper to estimate 

populations living near airport facilities and whether the method sufficiently captures the 
relevant population. 

• Please comment on other approaches for estimating this population including use of the 
dasymetric method population data. 

As noted in the report, for methods II, III and IV, the data provided in the 5010 airport data report 
and 5010 runway data report were assumed to provide an accurate record of the data elements 
needed to draw the runway line. It is asserted that the uncertainty in the creation of these 
runway layers is limited to the accuracy of the data provided to FAA for runway length, base 
and/or reciprocal end coordinates, airport centroid coordinates, and magnetic heading. While 
these might well be expected to be small compared to the overall estimates, the potential effects 
of these uncertainties are not quantified. It would be desirable for the report to conduct an 
uncertainty analysis to quantify how large these errors might actually be. One method to come up 
with such an uncertainty estimate might be to employ the Category I facilities (for which 
complete information is available), and apply only the portion of the data used in Methods II 
through IV to those same facilities, and then determine how different the population estimates 
are for those facilities vs. the original Category I method population estimates, to give estimates 
of the potential uncertainties introduced in the Category II though IV facility population 
estimates. 

In my opinion, the proposed methods may not sufficiently capture the relevant population. As 
noted above, it does not consider wind direction prevalence at each facility. In addition, the 
choice of 500m for a buffer is not well enough documented, and the affected zone may be larger. 
For example, results in Figure 4 of Steve et al. (Atmospheric Environment 67 (2013) 184-192) 
suggest effects potentially ranging much further downwind of such facilities. Also, quantitative 
uncertainty analyses should include estimates of the uncertainty introduced by the choice of a 
buffer distance by trying various buffer distances and comparing estimates of the affected 
population size for each Category. However, the approach of including any census block 
intercepted by the buffer zone does seem appropriate, given the comparison presented using the 
dasymetric method population data. 

EPA Response: The reviewer proposes a meaningful method for evaluating the 
uncertainties involved in using increasingly minimal data in Methods II through IV 
by using these methods on Category I facilities and comparing our results from an 
analysis with complete runway data to that derived from less than complete data. 
We appreciate this suggestion and we agree with the reviewer that the uncertainty 
in the estimates of population obtained might well be expected to be small. In 
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addition, the airports for which the least amount of data is available, also represent 
the airports where the lowest amount of aircraft activity occurs.  These airports 
with low amounts of activity are predominantly in rural areas (i.e., less densely 
populated), which further supports the expectation that the uncertainty on the 
national analysis presented here is likely to be small.  As such, we have elected not 
to pursue this quantitative uncertainty analysis. 

We agree with the reviewer that, as described by Yim et al., (referred to by the 
reviewer as Steve et al.,) the lead plume from piston-engine aircraft can extend 
farther than 500 meters at airports with a highly active piston-engine fleet. We 
note in the introduction to the report that EPA has also modeled this behavior of 
the aircraft-induced lead plume. We further note that for the purposes of this 
report, we are focusing our evaluation on the people who are potentially exposed 
to lead concentrations from aircraft that are above background levels over a three-
month period, the averaging time of EPA’s National Ambient Air Quality Standard 
for lead. The reviewer is correct in highlighting the potential for people living 
downwind from the maximum impact areas to be exposed to emissions of lead 
from piston-engine aircraft above background levels on individual days or multiple 
days. This analysis is not intended to quantify the number of people potentially 
exposed to any lead from piston-engine aircraft; we have also not quantified the 
potential population exposed to lead that is emitted during flight that eventually 
reaches ground-level.  The number of people exposed to lead from any piston-
engine aircraft emissions would of course be larger than the estimates provided in 
this report. The goal of the analysis presented in the report is to estimate the size of 
the population experiencing elevated airborne lead concentrations from piston-
engine aircraft emissions over a 3-month period due to living or attending school in 
close proximity to airports where piston-engine aircraft operate. [Yim et al., (2011) 
Air quality and public health impacts of UK airports. Part II: Impacts and policy 
assessment Atmospheric Environment 67 (2013) 184-192.] 

It is important to note that EPA is concerned about any exposure to lead.  The 
analysis presented in this report, by design, is confined to air-related, near-field 
exposures from the exhaust of aircraft operating on leaded fuel. A more 
comprehensive evaluation of the impacts of leaded aviation gasoline, would 
consider transport and deposition of lead beyond the near-airport environment.  
Such an assessment would include an evaluation of where and how this source 
contributes to adult and children’s blood lead levels, given that emissions from 
aircraft can impact not just air, but also soil, water and food. Consideration of the 
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impacts of lead from piston-engine aircraft could also include evaluation of 
occupational exposures (e.g., dermal, inhalation, and ingestion).  

5. EPA’s conclusions about the number of children who attend educational facilities near 
airports include limitations. 

• Has EPA properly and sufficiently addressed the potential uncertainties in the approach 
used in the analysis? 

As noted in the report, school campuses have multiple sports fields and/or playground areas that 
can cover large areas of land. The results of the school population analyses are therefore subject 
to uncertainty, since inclusion of a school facility is dependent on where the school coordinates 
fall within the school’s actual campus. However, no estimate is provided as to how large this 
uncertainty might be, relative to other potential sources of uncertainty. Assuming a typical range 
of the potential sizes of such facilities and surrounding properties, it would be possible to come 
up with a range in the school property coordinates considered by multiple model runs with 
randomly varying coordinates for each facility, potentially allowing an estimate to be made of the 
associated uncertainty in the population estimate. 

EPA Response: Please see response to Reviewer 1, Question 3. 

6. Please provide any additional comments you feel would improve the report/analysis. 

While the report provides a useful analysis of the potentially affected population, its assumptions 
(e.g., buffer distance) need to be better documented, and the uncertainties and possible range of 
the true exposure population size from this report’s estimates are not sufficiently quantified. 

EPA Response: We have added to the report and in the responses above, additional 
documentation for the selection of the 500 m buffer. We have further clarified that 
the analysis presented in this report is focused on the immediate area around 
runways where modeling data suggest that aircraft emissions of lead could result in 
3-month average lead concentrations that are elevated above a typical background 
level. This approach excludes people who live in areas downwind from the most 
active airports where piston-engine aircraft emissions of lead can cause levels to be 
elevated above background on individual days.  Conversely, the choice of the 500 m 
buffer includes populations living near less active airports where 3-month average 
lead concentrations are expected to return to local background levels before 500 m. 
A more refined analysis could consider airport-specific characteristics, such as the 
amount of piston-engine activity. The analysis presented here is a scoping 
evaluation intended to understand the potential scale of the near-field impact of 
emissions of lead from aircraft engines.  Quantifying the “true exposure population 
size”, as noted in response to Reviewer 3 (question 4), such an analysis would 
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include evaluating the transport and deposition of lead to water, crops used for 
food, soil, and occupational exposures. 
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Background 

In October 2006, the U.S. Environmental Protection Agency (EPA) received a petition from Friends of the 
Earth (FoE) requesting that the Agency find that aircraft lead emissions may reasonably be anticipated to 
endanger the public health or welfare, and to take action to control lead emissions from piston-engine 
aircraft. FoE also requested that if there was insufficient information, EPA should commence a study of the 
issue. 

Since receiving the petition from FoE, EPA’s Office of Transportation and Air Quality (OTAQ) has been 
actively studying this issue and generating and evaluating data to determine whether aircraft lead emissions 
may reasonably be anticipated to endanger public health or welfare. The demographic analysis report 
subject of this external peer review is one such analysis; it evaluates the number of people that reside in 
census blocks which intersect 500 meters of all U.S. airports and runways and the number of U.S. private 
and public schools (and enrollment) of schools which intersect 500 meters of all U.S. airports and runways. 

Tetraethyl lead is used as an additive in gasoline that is used in piston-engine powered aircraft. EPA 
estimates in the 2011 National Emissions Inventory that emissions of lead from these aircraft account for 
58% of the lead emitted to the atmosphere. While a substantial portion of this lead is emitted in-flight, air 
quality modeling and monitoring indicate that concentrations of lead in air at and near airports can be 
significantly elevated compared with local background lead levels.1 There are almost 20,000 airport 
facilities in the U.S. at which piston-engine aircraft operate, some of which are surrounded by densely 
populated neighborhoods, educational, and recreational facilities. 

The results of this analysis will be used by EPA to understand the potential magnitude of the population 
living near airports or attending schools near airports that may experience an increase in exposure to lead 
from piston-engine aircraft emissions. 

Peer Review 

Under an existing contract, EPA tasked Eastern Research Group, Inc. (ERG) with organizing an 
independent external peer review of a draft analysis titled, “National Analysis of the Populations Residing 
Near or Attending School Near U.S. Airports,” to ensure that it has been conducted in a rigorous, 
appropriate, and defensible way. ERG conducted a search to identify experts who collectively had the 
following expertise and who had no conflict of interest (COI) in performing this review (as verified in a 
signed confidential and detailed COI analysis form): 

• Environmental exposure assessments 
• GIS geospatial analysis of air pollution and community exposure 
• Research or analysis of lead air emissions 
• Knowledge of data sources for demographic data 
• Experience analyzing demographic studies 

ERG screened the pool of interested candidates against these selection criteria. From the set of candidates 
who met these criteria, ERG selected three who collectively provided the optimal overall balance to identify 

1 See information posted at http://www.epa.gov/otaq/aviation.htm including the following: 
https://nepis.epa.gov/Exe/ZyPDF.cgi/P100GNLC.PDF?Dockey=P100GNLC.PDF, and 
https://nepis.epa.gov/Exe/ZyPDF.cgi/P1007H4Q.PDF?Dockey=P1007H4Q.PDF. 
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and address all significant issues. Upon EPA confirmation that the pool of proposed reviewers met the 
technical selection criteria, ERG contracted with the following experts to perform the review: 

• Francine Laden, Harvard Medical School 
• James R. Roberts, Medical University of South Carolina 
• George D. Thurston, New York University School of Medicine 

ERG provided reviewers with the review materials (draft analysis) and a charge prepared by EPA. At the 
beginning of the review period ERG organized and facilitated a briefing teleconference with reviewers and 
EPA. This briefing provided EPA an opportunity to present background on and objectives for analysis, and 
provided reviewers the opportunity to receive any clarifications on the review materials, technical charge, or 
goals for the peer review. Each reviewer was asked to develop written comments in response to the charge 
questions and to conduct their review individually, without consulting or sharing the materials with anyone 
else. Reviewers were given approximately three weeks to conduct their review. They provided their 
individual written comments to ERG who forwarded them to EPA. This report provides: 

• Reviewers’ comments organized by reviewer (pages 5 to 23) 
• Peer Reviewer Resumes (Appendix A) 
• Peer Reviewer Conflict of Interest Certification (Appendix B) 
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Francine Laden, Sc.D. 

External Peer Review Comments on Draft Report, “National Analysis of the 
Populations Residing Near or Attending School Near U.S. Airports” 

Responses to Charge Questions from Dr. Francine Laden 

1. Are the databases used in this analysis appropriate for the analysis conducted? Are you aware of 
additional databases that EPA should consider in order to supplement or further refine the 
analysis? 

To create the airport layers, EPA utilized geospatial linear runway data produced by the FAA Research and 
Innovative Technology Administration’s Bureau of Transportation Statistics, which is part of the National 
Transportation Atlas Databases 2010 data, and the National Airspace System Resources (NASR) database 
which is populated by airport submissions of Airport Master Record (5010). These databases appear 
appropriate, and I am not qualified to determine if there are additional databases available. 

In the introduction, weather factors, such as wind direction and wind speed are mentioned as important 
determinants of dispersion of air craft emissions. Databases from National Oceanic and Atmospheric 
Administration (NOAA) are available on weather variables; however, they do not appear to be used in the 
analysis. Furthermore, amount of aircraft activity is also mentioned in the Introduction. These data also do 
not appear to be used. 

To determine the population layer, EPA used the block data from the US Census Summary File 1. These 
data are appropriate and should be comprehensive. In the Uncertainty section, EPA refers to a dataset 
produced by ORD using dasymetric population mapping that is scheduled for release in 2014. Population 
distribution data obtained by a multi-variable dasymetric modeling approach (LandScan) is available from 
the Oak Ridge National Laboratory (http://web.ornl.gov/sci/landscan/index.shtml). Was this dataset 
considered? How does it differ from the one developed by EPA? 

To create the education facility layers, EPA used data on K-12 public and private schools from the US 
Department of Education’s Institute of Education Sciences national Center for Education Statistics (NCES). 
They also used data for the locations of all Head Start Facilities from the Department of Health and Human 
Services, Office of Head Start. These data are appropriate and should be comprehensive. However, although 
early education is covered by NCES, the use of these data or the reasons why it may not be appropriate to 
use them are not included in the report. 

2. Is the description of analytic methods and procedures clear? Do they provide enough detail to 
allow the reader to understand the steps taken and assumptions made by EPA in developing the 
runway layers, population layers and educational facility layers and the intersection analyses? 

In general the description of the analytic methods and procedures used to develop the airport layers is not 
clear. The terms need to be better described. For example, the definition of the X and Y coordinates in the 
equation should be clearly described and the axes in the figures should be labeled. The equations in Figure 2 
do not appear to be self consistent. Also the description of going from runway ids (based on the magnetic 
coordinates) to the geographic coordinates is confusing and the table is not consistent with the definitions 
provided. There is an overuse of footnotes. Perhaps if details that are provided in this way are moved to the 
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main text then the description could be clarified. It is not clear why EPA chose to use semicircles instead of 
circles at the ends for the “End of Runway Buffers.” 

The assumptions made by EPA in developing the population layers and educational facility layers and the 
intersection analyses are clear. 

3. Many runways for which runway buffers were developed (categories II through VII) are not in 
FAA’s shapefile data. 

• Are the assumptions used in this analysis (along with the FAA facility-level data) appropriate 
and reasonable for generating runway geospatial data? 

• Please provide a separate response for each of the categories II through VII described in the 
report. 

• Please suggest alternative sets of assumptions that might lead to more reasonable or accurate 
development of layers for EPA’s use in this analysis, if possible. 

Taking into account the comments to Charge Question 2, the assumptions used in this analysis and the FAA 
facility-level data are appropriate and reasonable for generating runway geospatial data. Separate responses 
for each category are below: 

II: Adequate information is provided describing the start and endpoints of the runways. 

III. The concepts described for this category appear to be appropriate; however, as mentioned for Charge 
Question 2, there are some inconsistencies that should be cleared up. 

IV. The concepts described for this category appear to be appropriate; however, as mentioned for Charge 
Question 2, there are some inconsistencies that should be cleared up. 

V. It is not clear why (as it says in footnote 30) it was assumed that the runway length represented the 
distance from East to West and the width represented the distance from North to South. The uncertainty 
associated with this decision is mentioned in the “Uncertainty” section; but perhaps alternative orientations 
should be discussed here, or would a circular buffer be appropriate in this case where orientation is 
unknown and aircraft can take off and land in many different directions? 

VI. The concepts described for this category appear to be appropriate. 

VII. The concepts described for this category appear to be appropriate for all heliports with only 1 helipad. 
More detail is needed for the smaller number with more than 1 helipad. 
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4. EPA’s conclusions about the number of people who live near airports and heliports include 
uncertainties. 

• Has EPA properly and sufficiently described the uncertainties in the approach they used? 
• Please provide your opinion on the use of the method described in this paper to estimate 

populations living near airport facilities and whether the method sufficiently captures the 
relevant population. 

• Please comment on other approaches for estimating this population including use of the 
dasymetric method population data. 

EPA has properly qualitatively described the uncertainties in the approach that they used to identify the 
number of people who live near airports and heliports. However, a more quantitative discussion may have 
been more appropriate. EPA mentions dasymetric mapping methods, that data will be available for use in 
2014, and performed a sensitivity analysis using this technique in California. More detail defining the 
dasymetric approach would be appropriate in the main body of the text, as well as a comparison with the 
LandScan data developed by Oak Ridge National Laboratory. Also, there is no mention of the uncertainties 
inherent to the Census and other databases. 

The methods described in this paper for estimating populations living near airport facilities are appropriate. 
If anything it is likely to be conservative and overestimate the numbers exposed. It is not clear why some of 
the alternative approaches described in the Uncertainty section (e.g. considering a different orientation of 
the Type V runways, or extending the buffers 14 m in all directions to take into account the width of the 
runway) were not incorporated into the primary analyses. Weather information, particularly wind direction 
and activity data from the airports may also have added to refining the estimations of the populations at risk. 

5. EPA’s conclusions about the number of children who attend educational facilities near airports 
include limitations. 

• Has EPA properly and sufficiently addressed the potential uncertainties in the approach used in 
the analysis? 

EPA has sufficiently addressed the potential uncertainties to their approach for identifying the number of 
children attending educational facilities near airports; however, there is an omission of information about the 
uncertainties of the data itself. Information on the accuracy and comprehensiveness of the data sources 
should be described and included. Also, as pointed out in earlier sections of the report, the NCES data 
include information on preschools. However, these data are not used and no explanation is provided. 

6. Please provide any additional comments you feel would improve the report/analysis. 

It would be helpful to add rows for the US population under 5 to tables 1 and 3, thus providing information 
on the racial distribution of this age group. Would it be possible to include information on the distribution of 
other Census variables relevant to socioeconomic status – e.g., median family income or median home 
value? 
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James R. Roberts, MD, MPH 

External Peer Review Comments on Draft Report, “National Analysis of the 
Populations Residing Near or Attending School Near U.S. Airports” 

Responses to Charge Questions from Dr. James R. Roberts 

I have prepared this review in order of the Charge questions that were provided. For convenience, I used the 
Charge Question document to begin the review and have included the original questions provided and my 
answer to each follows. 

1. Are the databases used in this analysis appropriate for the analysis conducted? Are you aware of 
additional databases that EPA should consider in order to supplement or further refine the 
analysis? 

The databases appear to be appropriate for this analysis. I am not aware of any specific databases that would 
supplement the analysis. However, I would consider whether Housing and Urban Development (HUD) has 
some available data. Particularly, I would consider the following: 

1) As the attempt is to correlate airborne lead from planes as a cause of childhood lead exposure, I would 
think it important to control for exposure to well-known causes of lead paint—residences in houses built 
before 1950. I think HUD may have data on age of housing; 

2) Another possible source for age of housing data is County tax assessor data. For our Geographic 
information systems (GIS) study in Charleston, we used local tax assessor data for age of housing. This 
would be a big undertaking, but it would allow you to control for the most common exposure and allow 
other exposures to be identified in the GIS system. 

2. Is the description of analytic methods and procedures clear? Do they provide enough detail to 
allow the reader to understand the steps taken and assumptions made by EPA in developing the 
runway layers, population layers and educational facility layers and the intersection analyses? 

The description of the analytic methods and procedures is mostly clear. However regarding the second 
question above, there are two overall issues I think could use additional detail. I have also numbered these. 

1) At the conference call, I asked about the intended audience for this document. Some of the intended 
audience, namely those in the aviation industry should have no problem understanding it, particularly the 
aeronautical terms, specific terms for ends of runways (base and reciprocal), magnetic heading, and 
centroid. Those are the terms that stood out to me. Some of the other intended audience, such as public 
health groups and advocacy groups, may be at a distinct disadvantage in trying to understand the document. 
As a pediatrician, and not someone familiar with airport runway configuration, it took several readings 
before I understood it. I think the paper would benefit from a brief glossary of terms. 

2) Even though it was mentioned in the introduction in the second paragraph, I also asked a question about 
more detail why a 500 meter buffer was used. To my disappointment, the response I received was pretty 
much the same 2-sentence answer in the introduction, basically that impact of aircraft lead emissions can 
extend to almost 1000 meters downwind from the runway, but that when averaged over a 3 month period, 
concentrations return to background levels at 500 meters. What does the author mean by “local background 
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levels”? Did they consider soil deposition from airborne plumes? How frequent are those 1000 meter 
“down-wind days”? It seems that the 500 meters is possibly over simplified, and I would challenge that 
there should be consideration of a buffer zone of greater than 500 meters. I do find it troubling that I see no 
discussion of soil lead concentrations, nor an attempt to measure that, even if it is in a small pilot study such 
as what they did in some of the California airports. 

I also noticed one additional, yet minor item. Under I. (runway layers from FAA geospatial data), there is 
one item that could be reworded for clarity. The authors first mention 6090 runways, but in the next 
sentence say the data contain 6159 runways. I’d suggest something trying to spell out how you went from 
6159 runways to 6090 (6159 runways minus x closed runways minus y runways in US territories = 6090 
runways). 

3. Many runways for which runway buffers were developed (categories II through VII) are not in 
FAA’s shapefile data. 

• Are the assumptions used in this analysis (along with the FAA facility-level data) appropriate 
and reasonable for generating runway geospatial data? 

For all of these methods II-VII, as well as I, I will still include my point that I remain unconvinced that the 
500 meters is the best measure and question if 1000 meters is better. 

II. This method sounds fine. It took me several readings but I finally got it. While the method is okay, I 
wonder if it can be revised to read more clearly. Earlier I mentioned how a glossary of terms might be 
helpful, and it may be that if the glossary is included, this statement would be a little easier to understand. 

III. This method sounds fine. The only question I had for clarity was whether anyway the data report the 
length and direction of the runway. If this is there, please state; and if not in the data, please state that 
information is not available. 

IV. This method sounds fine. I would suggest the following minor sentence structure revisions for clarity: 
For 8,597 runways at 8,597 airports, the airport centroid (which is the center of the runway on the runway 
centerline) were used to create… Again, the glossary can help, but as I tried to read it, the terminology 
distracted me until the 4th line. 

I will add that for III and IV, I am not a math person, so I can’t comment if the mathematical equation is 
correct, and I will defer to your geocoding review experts. 

V. My only concern is that this method seems more arbitrary than the others with some significant 
assumptions; namely that the facility latitude and longitude is really located at the center of the runway. 
Might it be that the runway is located on one side of the airport facility? If this is the case, than a larger 
buffer zone should be used. The figure the author uses for this clearly demonstrate that for some runways, 
the buffer chosen is clearly too small, as in the example, one end of one of the runways is much close to the 
edge of the buffer zone, and certainly less than 500 meters from the edge of the runway. 

VI. I have more questions about this one. It really sounds, as I read this, that the authors really don’t know 
where the runways are located on these airports and that only using a centroid coordinate will significantly 
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underestimate the true buffer of the runways. Again, with this much uncertainty of location of the runways 
(as least as I read this section), a larger buffer zone should be used. If I am incorrect about my reading of 
this section, then it is more likely that other public health professionals and child advocates will also 
misunderstand this section. 

VII. I think this is okay, however I wonder if it would be reasonable to estimate the size of the helipad (the 
full square) as opposed to a single point, and then create the buffer zone around the full square as opposed to 
the single, centroid point? 

• Please suggest alternative sets of assumptions that might lead to more reasonable or accurate 
development of layers for EPA’s use in this analysis, if possible. 

Where I had questions about clarity of the methods, I did include alternative possibilities. 

4. EPA’s conclusions about the number of people who live near airports and heliports include 
uncertainties. 

• Has EPA properly and sufficiently described the uncertainties in the approach they used? 

They have done a good job with this section. 

• Please provide your opinion on the use of the method described in this paper to estimate 
populations living near airport facilities and whether the method sufficiently captures the 
relevant population. 

I think the overall methods used are good; although, I have two concerns. 

1) In several places in tables and text, there is a misuse of the “less than” property with respect to age. 
Sometimes the phrase “less than 5 years” is used, and other times “5 years or less” or another equivalent is 
used. Less than 5 years means kids who are 4 years and younger are considered. The way some of the 
phrases read, the authors are also using 5 year olds. This needs to be consistent. 

2) I question why 5 years (and here I am assuming the authors meant for all statements to be “5 years or 
younger”) is used? Even so, most lead poisoning data, or at least the screening guidance, considers kids 6 
years or younger as being the high risk age group. 

• Please comment on other approaches for estimating this population including use of the 
dasymetric method population data. 

I am not familiar with dasymetric method population data. Having just looked up the definition, I think this 
is a good approach to use, but I would defer to the GIS experts who are reviewing this, rather than myself as 
the childhood lead poisoning expert. 
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5. EPA’s conclusions about the number of children who attend educational facilities near airports 
include limitations. 

• Has EPA properly and sufficiently addressed the potential uncertainties in the approach used in 
the analysis? 

I don’t think so. For the most part, I am satisfied, but I don’t think a single point should be used for the 
location of the school, with the buffer around the center of the school. I think the school perimeter should be 
used, with the buffer zone around that. The primary reason I say this is that the authors won’t have the 
information of where on the school property any playgrounds or other sports facilities may be located. Some 
playgrounds may be on the edge of the school grounds. In this case, with the center point being at the center 
of the school itself, the buffer zone will be less than 500 meters from the playground, the area where kids 
would most likely be exposed. 

Also, it is unclear why the authors are looking at schools with reduced lunch costs are included. It is not 
clear how they are used in any analysis. However, unless they are trying to control for socioeconomic 
purposes, as an additional risk factor for lead, the school lunch program doesn’t seem relevant to the 
analysis. Kids who go to high end private schools are just as susceptible to airborne lead hazards as are kids 
in the lower socioeconomic schools. Since the school lunch program was brought up, I think this needs 
either clarification of how the authors will treat the data, or it should be deleted. 

6. Please provide any additional comments you feel would improve the report/analysis. 

For the most part, with the exception of the descriptions of age in some of the tables and text that I had 
already alluded to, I think this paper is well written. One thing I did notice however, is a couple of places 
where a singular verb was used with the plural noun “data”; as in “Data is…”. It should be “data are”, or 
another corresponding plural verb. A few times the authors got that correct, so it stood out for the times it 
was incorrect. 

I also wasn’t sure where to address this, so I am putting it in here. On the page of the “creation of airport 
buffer layer”, I think the whole perimeter buffer allows for a graded assessment of risk, with those in the 
ends of the buffer being at highest risk, but those along the mid side of the perimeter also at risk, just less 
than the ends of the runway. However, it was not clear to me why the authors would use one of these buffers 
sometimes, and the other buffer other times. 

Another issue, and again, I apologize that it is tacked on at the end, but I noticed this towards the end of my 
review in the discussion of weaknesses. I think the use of the center line of the runway only, with the buffer 
drawn around the center line is too narrow. I think the buffer should be around the rectangle of the runway. 
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External Peer Review Comments on Draft Report, “National Analysis of the 
Populations Residing Near or Attending School Near U.S. Airports” 

Responses to Charge Questions from Dr. George D. Thurston 

1. Are the databases used in this analysis appropriate for the analysis conducted? Are you aware of 
additional databases that EPA should consider in order to supplement or further refine the 
analysis? 

The databases used are appropriate to their application, but I would think that the additional consideration of 
airport wind rose data layer files (e.g., from data provided by NOAA or FAA for specific airports) would 
allow a consideration of the predominant wind direction in assessing the affected perimeter around each 
airport. As it is, the buffer distance is assumed constant in all directions, but published papers indicate that 
the emissions reach further in the downwind direction, vs. upwind or crosswind (e.g., Carr et al, 
Atmospheric Environment 45 (2011) 5795-5804). Since we are considering seasonal averages in this case, 
the long-term wind rose information would seem very relevant to defining the proper buffer distance (i.e., 
further in the predominantly downwind direction), if it could be incorporated into the definition of the buffer 
distance. 

2. Is the description of analytic methods and procedures clear? Do they provide enough detail to 
allow the reader to understand the steps taken and assumptions made by EPA in developing the 
runway layers, population layers and educational facility layers and the intersection analyses? 

The description of the analytical methods is logical, quite clear, and well presented. 

3. Many runways for which runway buffers were developed (categories II through VII) are not in 
FAA’s shapefile data. 

• Are the assumptions used in this analysis (along with the FAA facility-level data) appropriate 
and reasonable for generating runway geospatial data? 

• Please provide a separate response for each of the categories II through VII described in the 
report. 

• Please suggest alternative sets of assumptions that might lead to more reasonable or accurate 
development of layers for EPA’s use in this analysis, if possible. 

Overall, the described approach presented is a plausible and efficient use of the data available for each of the 
Categories II through VII described in the report. However, the specific choices made are not always well 
enough documented, and more uncertainty analyses are needed in some cases. Importantly, the original key 
choice of 500 meters as the airport buffer distance is not well enough validated. As noted above, it would 
seem a variable distance, based on wind direction, might be more appropriate. (Also, the uncertainty 
analysis should have evaluated this specific choice for effect on the population size and characteristics. How 
different a result would come from an alternate choice of 250m or 1000m, for example?) 

Regarding the specific categories, Category II airports had FAA 5010 runway reports available, which 
include latitude and longitude coordinates for both the runway base and reciprocal ends, providing 
appropriate means for estimating a buffer around runway line. Category III’s FAA 5010 runway report had 
latitude/longitude coordinates for either the runway base or reciprocal end (not both), but the use of runway 
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length, the available runway end coordinates, and the magnetic heading of the runway to calculate the 
latitude/longitude coordinates of the opposite runway end still seems adequate (especially since this 
category only included < .02% of facilities, and some .01% of estimated affected population, so the effect of 
any uncertainties introduced would be very small on the estimated population estimates). Given the 
percentages of population potentially affected by each category, Category IV is a most critical category to 
address appropriately (accounting for some 37% of facilities considered, and 42% of the estimated affected 
population). Although these are airports with FAA 5010 runway reports lacking latitude and longitude 
coordinates for both the runway base and reciprocal ends, they have only one runway, so the use of runway 
length, facility centroid coordinates, and the magnetic heading of the runway are appropriate to calculate the 
latitude/longitude coordinates of both runway ends. Category V only had centroid coordinate, along with the 
runway width and length, to used to calculate the four coordinate pairs of the rectangle representing the 
runway, but this was only 0.2% of facilities (and 1% of estimated population) to be considered, so any 
uncertainties introduced by this approach would not be significant. Category VI facilities are multi-runway 
facilities with no runway specific coordinates, so the facility centroid coordinates were employed, but with a 
larger buffer. However, runway direction is not known, and this could introduce significant error. Since this 
category accounts for some 8% of facilities and 7% of the estimated affected population, it should get more 
attention in the uncertainty analysis, perhaps using various runway directions to come up with a variety of 
possible answers to provide an assessment of possible range in estimates. Lastly, Category VII (heliports) 
utilized centroid coordinates to estimate the buffer, which is appropriate for this type of facility (i.e., without 
runways). 

4. EPA’s conclusions about the number of people who live near airports and heliports include 
uncertainties. 

• Has EPA properly and sufficiently described the uncertainties in the approach they used? 
• Please provide your opinion on the use of the method described in this paper to estimate 

populations living near airport facilities and whether the method sufficiently captures the 
relevant population. 

• Please comment on other approaches for estimating this population including use of the 
dasymetric method population data. 

As noted in the report, for methods II, III and IV, the data provided in the 5010 airport data report and 5010 
runway data report were assumed to provide an accurate record of the data elements needed to draw the 
runway line. It is asserted that the uncertainty in the creation of these runway layers is limited to the 
accuracy of the data provided to FAA for runway length, base and/or reciprocal end coordinates, airport 
centroid coordinates, and magnetic heading. While these might well be expected to be small compared to 
the overall estimates, the potential effects of these uncertainties are not quantified. It would be desirable for 
the report to conduct an uncertainty analysis to quantify how large these errors might actually be. One 
method to come up with such an uncertainty estimate might be to employ the Category I facilities (for which 
complete information is available), and apply only the portion of the data used in Methods II through IV to 
those same facilities, and then determine how different the population estimates are for those facilities vs. 
the original Category I method population estimates, to give estimates of the potential uncertainties 
introduced in the Category II though IV facility population estimates. 

In my opinion, the proposed methods may not sufficiently capture the relevant population. As noted above, 
it does not consider wind direction prevalence at each facility. In addition, the choice of 500m for a buffer is 
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not well enough documented, and the affected zone may be larger. For example, results in Figure 4 of Steve 
et al. (Atmospheric Environment 67 (2013) 184-192) suggest effects potentially ranging much further 
downwind of such facilities. Also, quantitative uncertainty analyses should include estimates of the 
uncertainty introduced by the choice of a buffer distance by trying various buffer distances and comparing 
estimates of the affected population size for each Category. However, the approach of including any census 
block intercepted by the buffer zone does seem appropriate, given the comparison presented using the 
dasymetric method population data. 

5. EPA’s conclusions about the number of children who attend educational facilities near airports 
include limitations. 

• Has EPA properly and sufficiently addressed the potential uncertainties in the approach used in 
the analysis? 

As noted in the report, school campuses have multiple sports fields and/or playground areas that can cover 
large areas of land. The results of the school population analyses are therefore subject to uncertainty, since 
inclusion of a school facility is dependent on where the school coordinates fall within the school’s actual 
campus. However, no estimate is provided as to how large this uncertainty might be, relative to other 
potential sources of uncertainty. Assuming a typical range of the potential sizes of such facilities and 
surrounding properties, it would be possible to come up with a range in the school property coordinates 
considered by multiple model runs with randomly varying coordinates for each facility, potentially allowing 
an estimate to be made of the associated uncertainty in the population estimate. 

6. Please provide any additional comments you feel would improve the report/analysis. 

While the report provides a useful analysis of the potentially affected population, its assumptions (e.g., 
buffer distance) need to be better documented, and the uncertainties and possible range of the true exposure 
population size from this report’s estimates are not sufficiently quantified. 
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OTHER PUBLIC SERVICE: 

2013 Scientific Reviewer, National Institute of Environmental Health Sciences Career 
Award Applications 

2012- Expert Member, VA Cooperative Study #595: Respiratory Health and Deployment 
to Iraq and Afghanistan Planning Committee; VA Cooperative Study Program, 
Epidemiology and Population Genomics Program 

2011 Scientific Reviewer, National Institute of Environmental Health Sciences 
Environmental Health Sciences Review Committee EHS(P3), NIH 

2011, 2012 Scientific Reviewer, Environment and Health Fund, Israel 

2010 Scientific Reviewer, the Congressionally Directed Medical Research Programs 
(CDMRP) Review Committee 

2010, 2011 Scientific Reviewer, CBCRP Environmental Exposures Cohort Review, California 
Breast Cancer Research Program 

2010 Scientific Reviewer for NIH Neurological, Aging and Musculoskeletal 
Epidemiology (NAME) Grant Panel 

2008, 2010 Scientific Reviewer EPA STAR Research Grant Peer Review Panel 

2007 Scientific Reviewer for the NICHD “National Children’s Study” – East Coast 
Review 

2006, 2008, Scientist Reviewer of grants and progress reports for the Flight Attendants Medical 
2010 Research Institute (FARMI) 

2006 Scientist Reviewer for the NIOSH NORA Peer Review 

2004 External reviewer for Institute of Medicine’s report “Gulf War and Health Phase 
III” 

2003 Workshop on Breast Cancer and the Environment, Department of Health and 
Human Services, Office on Women’s Health, Washington, DC 

2002 International Summit on Breast Cancer the Environment. Santa Cruz, CA 

2000 National Breast Cancer Coalition (NBCC) Environmental Advisory Board 
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DEPARTMENT AND SCHOOL SERVICE: 

2012- Faculty Council, Harvard School of Public Health 

2012- Chair, Curriculum Committee, Department of Environmental Health 

2008- Curriculum Committee, Department of Environmental Health 

2007 Population Sciences Allston Committee 

2004-2011 Training Committee, Exposure, Epidemiology and Risk Program, Department of 
Environmental Health 

EDITORIAL BOARDS: 

2010- Environmental Health Perspectives, Associate Editor 

2008-2010 Environmental Health Perspectives, Editorial Review Board 

2007- Cancer, Causes and Control, Associate Editor 

2005- Journal of Women’s Health, Ad Hoc Reviewer 

2004- Journal of the National Cancer Institute, Ad Hoc Reviewer 

2003- American Industrial Hygiene Journal, Ad Hoc Reviewer 

2003- Clinical Chemistry, Ad Hoc Reviewer 

2001- American Journal of Epidemiology, Ad Hoc Reviewer 

2001- Epidemiology, Ad Hoc Reviewer 

2001- Journal of Environmental Epidemiology and Exposure Assessment, Ad Hoc 
Reviewer 

2001- Oncology Research, Ad Hoc Reviewer 

2000- Journal of the Air & Waste Management Association, Ad Hoc Reviewer 

1999- Cancer, Epidemiology, Biomarkers and Prevention, Ad Hoc Reviewer 

1999- International Journal of Epidemiology, Ad Hoc Reviewer 

1999- Annals of Epidemiology, Ad Hoc Reviewer 

1998- Environmental Health Perspectives, Ad Hoc Reviewer 

1998- Cancer, Causes and Control, Ad Hoc Reviewer 

MAJOR RESEARCH INTERESTS: 

Environmental risk factors of chronic diseases, including cancer, cardiovascular and respiratory 
diseases. Specific interests in exposure assessment and epidemiology of air pollution and factors 
influencing the geographic variation of risk (e.g. the built environment). 

Exploratory analyses of modification of inflammatory response to vehicle exhaust in a population 
of trucking industry workers. 
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RESEARCH SUPPORT (PI or Co-PI): 

Years Funding Source PI/or Co-PI Grant Title 

Past Funding 

2009-2010 Harvard Catalyst Co-PI The effect of air pollution on morbidity 
NIH UL1 and mortality in end-stage renal disease 
RR025758-01 

2007-2008 NIEHS PI Exploratory analyses of modification of 
Center Pilot inflammatory response to vehicle exhaust 
Project Grant in a Population of trucking industry 

workers 

2003-2009 NCI R01 CA98122 PI Exposure to organochlorines, EBV, and the 
risk of NHL 

2003-2008 EPA R83-0545-010 PI Chronic exposure to particulate matter and 
cardiopulmonary disease 

2002-2008 FAMRI (Flight PI SHS exposure and health in a blue-collar 
Attendants Medical population 
Research Institute) 

Current Funding 

2013-2015 Susan J Komen For Co-PI Environmental Exposures, Early 
the Cure Proliferative Changes and Breast Cancer 

Risk 

2013-2014 NIEHS Center Pilot PI Metabolomics to Identify Novel 
Project Grant Biomarkers of Exposure to Traffic Exhaust 

2009-2014 NIEHS R01 PI Diet, Physical Activity, and the 
ES017017 Relationship Between Air Pollution and 

CVD 

2008-2014 NIEHS R01 PI Biomarkers of Exposure and Effect in a 
ES016284, Traffic Exposed Population 

TEACHING EXPERIENCE: 

Date Title Institution Experience 
2006-2013 Environmental Exposure, Harvard School of Course Instructor 

Epidemiology and Risk Practicum Public Health 

2005-2013 Environmental and Occupational Harvard School of Course Instructor 
Epidemiology, spring Public Health 

2004-2013 Environmental and Occupational Harvard School of Course Instructor 
Epidemiology, summer Public Health 

2006 Epidemiology of Environment and Harvard School of Course Lecturer 
Occupational Health Regulations Public Health 
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2005 Applied Biomarkers in Cancer Harvard School of Course Lecturer 
Epidemiology Public Health 

2001-2004 Environmental and Occupational Harvard School of Course Lecturer 
Epidemiology, spring Public Health 

1999-2012 Epidemiology of Cancer Harvard School of Course Lecturer 
Public Health 

1998, Cancer Prevention Harvard School of Course Lecturer 
2003- 2006 Public Health 
2010- 2012 
1998, 2000 Environmental and Occupational Harvard School of Course Lecturer 

Epidemiology, summer Public Health 

1995-1996 Environmental and Occupational Harvard School of Teaching Assistant 
Epidemiology, spring Public Health 

1993-1995 Introduction to Epidemiology Harvard School of Teaching Assistant 
Public Health 

1992-1994 Advance Seminar Program of the Harvard School of Teaching Assistant 
Master of Public Health Program Public Health 

2007, Critical Thinking on Issues of Env. Harvard Extension Lecturer 
2011-2012 And Public Health School 

1995-1997 Introduction to Epidemiology Harvard Extension Teaching Assistant 
School 

2000-2005, Analyzing Risk: Science, Assessment Harvard Center for Course Lecturer 
2010-2013 and Management Risk Analysis 

2000-2003 Critical Reading of the Medical Harvard Medical Tutor 
Literature School 

ADVISING/MENTORING: 

Name Department/Program 

Postdoctoral Fellows 

Completed Nitin Jain Channing Laboratory 
Sharon Sagiv OH Program, Environmental Health 
Robin Puett EER Program, Environmental Health 
Jaime Hart EER Program, Environmental Health 
Natalia Palacios Department of Nutrition 

Current Peter James Department of Epidemiology 

Thesis Research Advisor 

Completed Shakira Franco Suglia Departments of Environmental Health and 
Epidemiology 

Jaime Hart EER Program, Environmental Health 
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Yueh-Hsiu Chiu EER Program, Environmental Health 
Kimberly Bertrand Department of Epidemiology 
Peter James Departments of Environmental Health and 

Epidemiology 
Andreas Neophytou Departments of Environmental Health and 

Epidemiology 
Current Erica Walker EER Program, Environmental Health 

Rachel Banay EER Program, Environmental Health 

Feiby Nassan EER Program, Environmental Health 

Thesis Advisory Committees 

Completed Lisa Baxter EER Program, Environmental Health 
Nicole Middaugh Epidemiology 

Oral Examination Committees 

Completed Lisas Baxter EER Program, Environmental Health 
Melanie Pickett EER Program, Environmental Health 
Jennifer Nguyen EER Program, Environmental Health 
Marie-Abele Bine EER Program, Environmental Health 
Nicole Middaugh Epidemiology 
Mi-hye Lee EER Program, Environmental Health 
Ryan Seals EOME Program, Environmental Health 

Masters students 

Completed Yueh-Hsiu Chiu EER Program, Environmental Health 
David Powers EER Program, Environmental Health 
Eric Apeagyei EER Program, Environmental Health 
Ceren Barlas EER Program, Environmental Health 
Nancy Diao EER Program, Environmental Health 
Matthew Grespin EER Program, Environmental Health 
Amelia Geggel EER Program, Environmental Health 

Current Kelsey Gleason EER Program, Environmental Health 
Ana Sandoval EER Program, Environmental Health 
Jina Kim EER Program, Environmental Health 

INVITED PRESENTATIONS: 

2013 “Chronic Exposure to Fine Particles and Lung Cancer”/Presenter 
Scientific Symposium: Links Between Environmental and Occupational Particles in 
Neoplasia, American Thoracic Society Annual Meeting, Philadelphia PA 
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2012 “Place Matters: Best Practices for Measuring the Built Environment and Assessing 
Neighborhood Characteristics”/Co-Presenter 
Harvard Catalyst, Gene-Environment and Disparities Workshop, Boston MA 

2012 “Air Pollution and Built Environment: How Where You Live Affects Your Health” / 
Presenter, Frontiers in Spatial Epidemiology: International Symposium, Imperial 
College, London 

2012 “Built Environment and Obesity and Physical Activity”/Presenter 
Annual Conference: Harvard Trans disciplinary Research in Energetics and Cancer 
Center, Boston MA 

2011 “Environmental Risk Factors and Breast Cancer: Examples from the Nurses’ Health 
Study”/Presenter, Cancer and Environmental Exposures, International Symposium 
December 12, 2011, Paris France; The French Agency for Food, Environmental and 
Occupational Health & Safety (ANSES) and the French National Cancer Institute 
(INCa) 

2011 “Walkability and Access to Healthy Food”/ Presenter 
Workshop: Conceptualizing Gene-Environment Interactions in Obesity Research: 
Complex Pathways to Health Disparities, Harvard/MGH Center on Genomics, 
Vulnerable Populations, and Health Disparities. Boston MA 

2011 “Location, Location, Location: Where You Live in the US Affects Your Health” / 
Presenter, Neighborhood Effects on Health: Is the Grass Healthier on the Other Side? 
The Porter School of Environmental Studies, The School of Public Health, Sackler 
Faculty of Medicine, Tel-Aviv University, Tel-Aviv Israel 

2011 “Environmental Health Policy: The Case of Air Pollution and Morbidity/Mortality” 
Environmental Pollution Respects No Boundaries, Van Leer Jerusalem Institute, 
Jerusalem, Israel 

2011 “Challenges and Opportunities in Environmental Epidemiology of Cancer” 
The Haifa Bay Municipal Association for Environmental Protection, Haifa, Israel 

2011 “Organochlorines and Cancer”, Brown University, Providence RI 

2010 “Challenges and Opportunities in Environmental Epidemiology of Cancer” 
National Institute of Health (NIH) and Chinese Academy of Sciences (CAS) Joint 
Workshop on Environmental Pollution and Cancer in China and the U.S, Guangzhou 
China 

2007 “Challenges and Opportunities in Environmental Epidemiology of Cancer” 
National Cancer Institute, National Institutes of Health. Washington D.C. 

2006 2006 “Update of Harvard Six Cities Study” 
Air & Waste Management Association Annual Conference, New Orleans LA 

2003 “Air Pollution and Health in Prospective Cohort Studies” 
Proceedings of the Society (Proc Soc), Channing Laboratory, Boston MA 

2001 Organizer and chair of session at ISEA annual meeting: Source Apportionment of 
Particulate Matter and its Application to Health Studies, Charleston SC 
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2001 “Further Analyses of Mortality and Air Pollution in the Harvard Six Cities Study” 
Division of Preventive Medicine, University of Southern California Medical School, 
Los Angelos CA 

2001 “Fine Particles and Risk: Is Diesel Different?” 
World Truck Conference, California Trucking Association, Monterey CA 

2000 “Organochlorines and Breast Cancer” Department of Epidemiology, School of Public 
Health, University of North Carolina, Chapel Hill NC 

1999 “Environment and Cancer” Beta Omicron Chapter of Sigma Theta Tau International 
and 
The Medical College of Georgia School of Nursing, Augusta GA 

1999 “Organochlorines and Breast Cancer”, Harvard Center for Cancer Prevention, Boston 
MA 

1999 “DDE, PCBs and Breast Cancer”, Harvard Symposium on Persistent Organic 
Pollutants (POPs) Boston MA 

1997 “The Environment and Breast Cancer”, The Nurses' Health Study Twentieth 
Anniversary - Update on Women' Health, Boston MA 

1997 “Environment and Cancer”, Massachusetts Department of Public Health, Boston MA 
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Defibrillators. J Expo Sci Environ Epidemiol. 2013 Oct 30. [Epub ahead of print]. PMID: 
24169878 

105. Neophytou AM, Hart JE, Cavallari JM, Smith TJ, Dockery DW, Coull BA, Garshick E, 
Laden F. Traffic-related exposures and biomarkers of systemic inflammation, endothelial 
activation and oxidative stress: a panel study in the US trucking industry. Environ Health. 
2013 Dec 7;12(1):105. [Epub ahead of print] PMID: 24314116 

106. Palacios N, Fitzgerald K, Roberts AL, Weisskopf M, Schwarzschild MA, Laden F, 
Ascherio A. Exposure to Airborne Metals and Risk of Parkinson Disease in a Prospective 
Study of US Women. Environ Health Perspect (provisionally accepted) 

107. Wu S, Han J, Vleugels R, Puett R, Laden F, Hunter D, and Qureshi A. Cumulative 
ultraviolet radiation flux in adulthood and risk of incident skin cancers in women. BJ 
Cancer (in press) 

108. Kioumourtzoglou MA, Spiegelman S, Szpiro AA, Sheppard L, Kaufman JD, Yanosky JD, 
Williams R, Laden F, Hong B, and Suh HH. Exposure Measurement Error in PM2.5 Health 
Effects Studies: A Pooled Analysis of Eight Personal Exposure Validation Studies. Environ 
Health. 2014 [Epub ahead of print] 
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 OTHER NON-PEER REVIEWED PUBLICATIONS 

1. Laden F. Occupational exposure: fluorescent in spotlight. Indoor Pollution Law Report 
1992;6:1,5. 

2. Laden F, Gray GM. Toxic use reduction: pros and cons. Risk: Issues in Health and Safety 
1993; 4:213-34. 

3. Laden F, Hunter DJ. Environmental risk factors and female breast cancer. Ann Rev Pub 
Health 1998;19:101-23. PubMed PMID: 9611614. 

4. Laden F. Book review: The Melatonin Hypothesis: Breast Cancer and Use of Electric 
Power” (RG Stevens, BW Wilson, LE Anderson, eds). The Physiologist 1999; 42:155. 

5. Laden F. Electric and Magnetic Fields. In: Colditz GA, Hunter DJ eds. Cancer Prevention -
Cancer Causes. Dordrecht, the Netherlands: Kluwer Academic Publishers 2000. 

6. Laden F, Stampfer MJ, Walker AM. Lung Cancer and Mesothelioma among male 
automobile mechanics: a review. Reviews on Env Health. 2004;19(1):39-61. PubMed 
PMID: 15186039. 

7. Megdal SP, Kroenke CH, Laden F, Pukkala E, Schernhammer ES. Night work and breast 
cancer risk: a systematic review and meta-analysis. Eur J Cancer. 2005;41(13):2023-32. 
PubMed PMID: 16084719. 

8. Costenbader K, Laden F. What do pesticides, farming, and dose effects have to do with the 
risk of developing connective tissue disease? Arthritis Care Res (Hoboken). 
2011;63(2):175-7. PubMed PMID: 20890975. 

9. Laden F, Winkelmayer WC. Editorial: Air Pollution and Coronary Risk in Kidney 
Transplant Recipients. Am J Kidney Dis. 2011;58(4):506-507. PubMed PMID: 21944961. 

10. Laden F, Neas LM. Current State of the Evidence: Air Pollution Impacts on Human 
Health. EM Magazine 2011 Nov.:8-13. 

11. Hart JE, Eisen EA, Laden F. Occupational diesel exhaust exposure as a risk factor for 
chronic obstructive pulmonary disease. Curr Opin Pulm Med. 2012;18(2):151-4. PubMed 
PMID: 22234274. 

12. James P, Troped PJ, Laden F. The Impact of the Built Environment on Health. In: 
Goldman MB, Troisi R, Rexrode KM eds. Women and Health, Second Edition. Waltham 
MA: Academic Press. 
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SELECTED ABSTRACTS 

1. James P, Hart JE, Subramanian SV, Dominici F, Troped PJ, Spengler JD, Laden F. Urban 
sprawl and the risk of overweight and obesity in the Nurses’ Health Study. Society for 
Epidemiologic Research 2011, Montreal, Canada. 

2. Liao X, Spiegelman D, Hart JE, Hong B, Puett RC, Suh H, Laden F. An application of a 
risk set calibration method to a study of air pollution effects on all cause mortality in the 
Nurses’ Health Study. International Society for Environmental Epidemiology 2011 
Conference, Barcelona, Spain. 

3. Hart JE, Feskanich D, Puett RC, Yanosky JD, Laden F. Is the association of air pollution 
with incident coronary heart disease or all-cause mortality modified by a healthy lifestyle? 
International Society for Environmental Epidemiology 2011 Conference, Barcelona, Spain. 

4. Laden F, Hart JE, Puett RC, Schwartz J, Speizer FE, Dockery DW. Exposure to PM2.5 and 
cause-specific mortality risk in additional follow-up of the Harvard Six Cities Study: 
Identification of susceptible sub-populations. International Society for Environmental 
Epidemiology 2011 Conference, Barcelona, Spain. 

5. Tamura K, Puett RC, Whitcomb HA, Hart JE, Laden F, Troped PJ. Are obesity and 
overweight clustered? Spatial examination of older women in three states. International 
Society for Environmental Epidemiology 2011 Conference, Barcelona, Spain. 

6. James P, Hart JE, Troped PJ, Laden F. Urban sprawl and body mass index: A fixed-effects 
analysis in two cohorts of older women in the United States. International Society for 
Environmental Epidemiology 2011 Conference, Barcelona, Spain. 

7. Tamura K, Puett RC, Starnes HA, Hart JE, Laden F, Troped PJ. Does physical activity 
spatially cluster? Preliminary findings from an analysis of older women living in three US 
states. American Public Health Association 2011 Conference, Washington, DC. 

8. Hart JE, Feskanich D, Puett RC, Yanosky JD, Laden F. The association of PM2.5 and all-
cause mortality and possible effect modification by diet, alcohol, and physical activity. 
Epidemiology. 22(5S): S-727, 2012. (Winner of an ISEE New Investigator Conference 
Abstract Award) 

9. Hart JE, Brookhart MA, Winkelmayer WC, Laden F. The effect of air pollution on 
hemoglobin levels in patients with end-stage renal disease. Epidemiology. 22(5S):S-726, 
2012. 

10. James P, Hart JE, Dominici F, Mukamal KJ, Rimm EB, Subramanian SV, Troped PT, 
Laden F. Impact of sprawl on chronic disease risk in a cohort of older women. 
Epidemiology. 22(5S): S-575, 2012. 
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11. Neophytou A, Hart JE, Cavallari J, Smith TJ, Garshick E, Laden F. Short-term personal 
traffic-related exposures and biomarkers of systemic inflammation and endothelial 
activation. Epidemiology. 22(5S): S-427, 2012. 

12. Tamura K, Puett RC, Hart JE, Starnes HA, Laden F, Troped PJ. Comparisons of Built 
Environment Characteristics Inside and Outside Spatial Clusters of Physical Activity and 
Obesity in Older U.S. Women. American Heart Association Epidemiology, Nutrition, and 
Prevention (EPI-NAM) Conference 2012, New Orleans, LA. 

13. James P, Berrigan D, Hart JE, Hoehner CM, Kerr J, Major JM, Oka M, Laden F. Effects of 
buffer size and shape on associations between the built environment and energy balance. 
Active Living Research 2013 Annual Conference, San Diego, CA. 

14. James P, Hart JE, Laden F, Subramanian SV. Neighborhood self-selection: The role of pre-
move health status on the post-move socioeconomic environment. Society for 
Epidemiologic Research 2013 Conference, Boston, MA. 

15. James P, Hart JE, Subramanian SV, Laden F. Neighborhood self-selection: The role of pre-
move health status on the post-move built environment. Society for Epidemiologic 
Research 2013 Conference, Boston, MA. 

16. Palmer V, Hart JE, Garshick E, Smith TJ, Laden F. Trace metal exposure and 
inflammatory biomarkers in a cohort of US trucking industry workers. 2013 Conference of 
the International Society of Environmental Epidemiology (ISEE), the International Society 
of Exposure Science (ISES), and the International Society of Indoor Air Quality and 
Climate (ISIAQ), August 19–23, 2013, Basel, Switzerland. 2013. Environ Health Perspect; 
http://dx.doi.org/10.1289/ehp.ehbasel13. 

17. Hart JE, Prescott J, De Vivo I, Laden F. A cross-sectional assessment of ambient air 
pollution exposure and leukocyte telomere length in US women. 2013 Conference of the 
International Society of Environmental Epidemiology (ISEE), the International Society of 
Exposure Science (ISES), and the International Society of Indoor Air Quality and Climate 
(ISIAQ), August 19–23, 2013, Basel, Switzerland. 2013. Environ Health Perspect; 
http://dx.doi.org/10.1289/ehp.ehbasel13. 

18. Hart JE, Rexrode KM, Prescott J, De Vivo I, Laden F. Exposure to Ambient Air Pollution 
and Changes in Leukocyte Telomere Length in US Women. 2013 Conference of the 
International Society of Environmental Epidemiology (ISEE), the International Society of 
Exposure Science (ISES), and the International Society of Indoor Air Quality and Climate 
(ISIAQ), August 19–23, 2013, Basel, Switzerland. 2013. Environ Health Perspect; 
http://dx.doi.org/10.1289/ehp.ehbasel13. 

19. Hart JE, Chiuve SE, Laden F, Albert CM. Roadway Proximity and the Risk of Myocardial 
Infarction, Nonsudden Fatal Coronary Heart Disease, and Sudden Cardiac Death. 2013 
Conference of the International Society of Environmental Epidemiology (ISEE), the 
International Society of Exposure Science (ISES), and the International Society of Indoor 
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Air Quality and Climate (ISIAQ), August 19–23, 2013, Basel, Switzerland. 2013. Environ 
Health Perspect; http://dx.doi.org/10.1289/ehp.ehbasel13. 

20. Puett RC, Hart JE, Yanosky JD, Speigelman D, Laden F. Chronic particulate matter 
exposures and lung cancer in the Nurses’ Health Study cohort. 2013 Conference of the 
International Society of Environmental Epidemiology (ISEE), the International Society of 
Exposure Science (ISES), and the International Society of Indoor Air Quality and Climate 
(ISIAQ), August 19–23, 2013, Basel, Switzerland. 2013. Environ Health Perspect; 
http://dx.doi.org/10.1289/ehp.ehbasel13. 

21. James P, Hart JE, Laden F. Prospective effects of the built environment on walking and 
weight gain. 2013 Conference of the International Society of Environmental Epidemiology 
(ISEE), the International Society of Exposure Science (ISES), and the International Society 
of Indoor Air Quality and Climate (ISIAQ), August 19–23, 2013, Basel, Switzerland. 2013. 
Environ Health Perspect; http://dx.doi.org/10.1289/ehp.ehbasel13. 

22. James P, Hart JE, Laden F. The association between walkability and particulate air 
pollution. 2013 Conference of the International Society of Environmental Epidemiology 
(ISEE), the International Society of Exposure Science (ISES), and the International Society 
of Indoor Air Quality and Climate (ISIAQ), August 19–23, 2013, Basel, Switzerland. 2013. 
Environ Health Perspect; http://dx.doi.org/10.1289/ehp.ehbasel13. 

23. Palacios N, Fitzgerald K, Hart JE, Munger K, Ascherio A, Laden F. Particulate matter air 
pollution and risk of multiple sclerosis in a large study of female nurses. 2013 Conference 
of the International Society of Environmental Epidemiology (ISEE), the International 
Society of Exposure Science (ISES), and the International Society of Indoor Air Quality 
and Climate (ISIAQ), August 19–23, 2013, Basel, Switzerland. 2013. Environ Health 
Perspect; http://dx.doi.org/10.1289/ehp.ehbasel13. 

24. Neophytou AM, Hart JE, Chang Y, Zhang J, Smith TJ, Garshick E, Laden F. Short-term 
personal traffic-related exposures and biomarkers of nitro-PAH exposure and oxidative 
DNA damage. 2013 Conference of the International Society of Environmental 
Epidemiology (ISEE), the International Society of Exposure Science (ISES), and the 
International Society of Indoor Air Quality and Climate (ISIAQ), August 19–23, 2013, 
Basel, Switzerland. 2013. Environ Health Perspect; 
http://dx.doi.org/10.1289/ehp.ehbasel13. 

25. Neophytou AM, Hart JE, Eisen EA, Garshick E, Laden F. A structural approach to 
analyzing occupational cohorts: The healthy-worker survivor effect and an application in 
the Trucking Industry Cohort. 2013 Conference of the International Society of 
Environmental Epidemiology (ISEE), the International Society of Exposure Science 
(ISES), and the International Society of Indoor Air Quality and Climate (ISIAQ), August 
19–23, 2013, Basel, Switzerland. 2013. Environ Health Perspect; 
http://dx.doi.org/10.1289/ehp.ehbasel13. 
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26. Raz R, Roberts AL, Lyall K, Hart JE, Just AC, Laden F, Ascherio A, Weisskopf MG. 
Exposure to particulate matter air pollution during pregnancy is associated with increased 
risk for autism spectrum disorder. 2013 Conference of the International Society of 
Environmental Epidemiology (ISEE), the International Society of Exposure Science 
(ISES), and the International Society of Indoor Air Quality and Climate (ISIAQ), August 
19–23, 2013, Basel, Switzerland. 2013. Environ Health Perspect; 
http://dx.doi.org/10.1289/ehp.ehbasel13. 
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Curriculum Vitae 

James Russell Roberts MD, MPH 

Work Address: 
Division of General Pediatrics 
135 Rutledge Avenue, PO Box 250561 
Charleston, SC 29425 
843-876-8512 
843-876-8709 (fax) 
robertsj@musc.edu 

Citizenship: USA 

Education 
1984-1988 Bachelor of Science, summa cum laude, Biology; 1988. McMurry College, 

Abilene, Texas 
1988-1992 Doctor of Medicine; 1992. Texas Tech University Health Sciences Center, 

Lubbock, Texas 
1992-1995 Pediatric Internship and Residency, Medical College of Georgia, Augusta, Georgia 
1995-1997 General Academic Pediatrics Fellow. University of Alabama at Birmingham School of 

Medicine, Birmingham, Alabama 
1995-1997 Master of Public Health, Maternal and Child Health. University of Alabama at 

Birmingham School of Public Health, Birmingham, Alabama 

Board Certification 
1995-Present American Board of Pediatrics 

Licensure 
11/92-Present Texas State Board of Medical Examiners, Physicians Permit, J4482 
5/97- Present State Board of Medical Examiners of South Carolina, Physician’s License, 19217 

Faculty Appointment: 
1995-1997 Instructor, University of Alabama at Birmingham School of Medicine, Birmingham, 

Alabama 
1997-2003 Assistant Professor of Pediatrics, Medical University of South Carolina 
2003-2011 Associate Professor of Pediatrics, Medical University of South Carolina 
2012-Present Professor of Pediatrics with Tenure, Medical University of South Carolina 

Administrative Appointments: 
2008-Present Director, South Carolina Pediatric Practice Research Network 
2008-Present Director, Frontiers in Pediatrics, Annual CME Course 
2000-2005 Medical Director, 8D Infant and Toddler Unit 
2003-Present Faculty Advisor, Public Health Student Interest Group 
2012-Present Appointments, Promotion, and Tenure Committee, MUSC Col. of Medicine 
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Hospital Privileges: 
1997-Present Active Medical University of South Carolina Hospital 
1997-Present Active Charleston Memorial Hospital 
1995-1997 Inactive Children’s Hospital of Alabama 
1995-1997 Inactive University of Alabama at Birmingham Hospital 

Other Professional Experience 
State/Local: 
1996-1997 State Lead Consultant, University of Alabama at Birmingham, Birmingham, Alabama 
1998- Present Consultant to South Carolina Lead Poisoning Prevention Program, Charleston, South 

Carolina 
1999-2006 South Carolina Lead Poisoning Advisory Committee 
2000-2006 Medical Director, Infant/Toddler Unit, Medical University of South Carolina, 

Charleston, South Carolina 
National: 
1997-2002 Children’s Environmental Health Network, Education Committee 
2002-Present Children’s Environmental Health Network, Science Committee 
2011-Present Chair, Children’s Environmental Health Network, Science Committee 
2011-Present Member of Board of Directors, Children’s Environmental Health Network 
2004-2010 Ex-officio Board Member, National Environmental Education Foundation (NEEF) 
2003-2005 Chair, Steering Committee for National Environmental Education Training 

Foundation, Environmental Management of Asthma 
2005-Present Environmental Protection Agency, Pesticide Program Dialogue Committee (Federal 

Advisory Committee) 

Professional Society Memberships 
National/Regional: 
1997-Present American Academy of Pediatrics (AAP), Fellow 

2002-2009 AAP, National Committee on Environmental Health, 
2003-2009 AAP, Chair, Nexus (Section) on Environmental Health 
2003-2009 Chair, Education subcommittee on Environmental Health 

1997-Present Ambulatory Pediatric Association (now known as Academic Pediatric Association) 
1999-2004 Co-Chair, Environmental Health Special Interest Group (SIG), 
2008-present Region VIII Co-Chair 

1999-Present American Academy of Clinical Toxicology 

Local: 
1997- 1998 Charleston Lead Poisoning Program Advisory Committee, 
2000-2008 South Carolina Lead Poisoning Prevention Advisory Committee, 

Data Usage, Policy, and Outreach Subcommittees 
1997- Present South Carolina Medical Association, 
1997-Present Charleston County Medical Society, 
1997-Present South Carolina Chapter of American Academy of Pediatrics 
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Journal Reviewer 
Academic Pediatrics 
Archives of Diseases in Childhood 
Clinical Pediatrics 
Environmental Health Perspectives 
International Journal of Pediatrics 
Journal of Toxicology/Clinical Toxicology 
Journal of Urban Health 
Pediatrics 
Vaccine 

Grant Support 
Extramural Funded: 

Introduction of environmental medicine in to the curriculum of the Medical University 
of South Carolina, part of the Sustainable Universities Initiative, 
V. Kahn Rassmussen Foundation, $120,000 for period of July 1998-June 2002. PI, 
20% salary time. 

Development content and completing competencies for the educational curricula and 
practice guidelines to educate and train health care providers on pesticide related 
health outcomes. Environmental Protection Agency and the National Environmental 
Education Training Foundation. $10,000, January 2000-December 2000. 

Developing a lead poisoning screening strategy for South Carolina. South Carolina 
Childhood Lead Poisoning Prevention Program, through Centers for Disease Control 
and Prevention. $42,000/year, July 1999 to 2002. PI, 20% salary. 

Improving physician outreach for childhood lead poisoning. South Carolina Childhood 
Lead Poisoning Prevention Program, through Centers for Disease Control and 
Prevention. $10,000/yr July 2002- 2005. 

Incorporating environmental management of asthma into pediatric practice. National 
Environmental Education Training Foundation. $26,250. July 2004 – October 2005. 

Using a geographic information system (GIS) in combination with a hand-held lead 
testing device to provide cost-effective efficient identification of children with 
elevated blood lead levels. Environmental Protection Agency $93,664. Role on 
Project:PI Aug 2005 – Feb 2007. 

Integrating Environment Management of Pediatric Asthma into Health Care: Creating 
Faculty Champions at Medical Schools and Outreach to the Health Care Community 
and Developing a Power point presentation. National Environmental Education 
Training Foundation. Role on Project: Principal Investigator, October 2006-September 
2011. $55,000 for total period. 
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Providers Reminders: Improving Vaccine Delivery in Office Practice. 
National Center for Immunization and Respiratory Diseases: Centers for Disease 
Control and Prevention. Role on project: PI, $400,000 (25% time) 09/1/07-8/31/10. 

Evaluation of the Effect of the Faculty Champion Asthma Initiative. National 
Institute of Health/National Environmental Education Foundation. $43,500 Role on 
Project: PI. 4/1/10-5/31/11. 

6th Edition of Recognition and Management of Pesticide Poisonings Manual. US 
Environmental Protection Agency. $200,000 
Role on project: Principal Investigator 8/1/08- 7/31/11. 

Health Resources and Services Administration (HRSA) 1 R40MC21522-01-00, 
4/1/2011-3/31/2014. Communication Intervention for Adolescent Immunizations: 
Cluster Randomized Trial. Role on Project: Co-Investigator. 

D54HP05448. 9/01/2011- 08/31/2016. HRSA/BHP/MEDICINE Academic 
Administrative Units in Primary Care. This grant will form a collaborative among 
the SCPPRN, 4 MUSC Family Medicine Practices, and the OQUIN network to 
incorporate automated data downloading and quality reporting. Total award 
$800,000. Role: Project Director. 10% time on grant. 

Select Health of South Carolina. 7/1/2012-6/30/2013. Initiating Controller 
Medications in the Emergency Department and Improving Follow-up Visit Rates 
via the South Carolina Pediatric Practice Research Network (SCPPRN). This is a 
quality improvement project aimed at improving prescribing rates of ED physicians 
and tracking asthma follow up visits in SCPPRN practices. Role on Project: 
Mentor/Co-Investigator/Mentor 

Children’s Environmental Health Network. October 2012-June 2013. Revision of 
Children’s Environmental Health Training Manual. Role on Project: PI/ Editor-in-
Chief.10% time. 

Intramural Funded: 
Validation of a lead poisoning educational intervention: A pilot study. Sustainable 
Universities Initiative (SUI) Small Grants Program. $10,000, May 2002 to April 2003. 

Contracts: 
Novartis Vaccines. A Phase 3b, Open-Label, Randomized, Parallel-Group, Multi-
Center study to Evaluate the Safety of Novartis MenACWY Conjugate Vaccine When 
Administered with Routine Infant Vaccinations to Healthy Infants. Principal 
Investigator, May 28, 2009 – June 28, 2010. 

Sanofi Pasteur Vaccines. Exploratory Evaluation of a Two-dose Schedule Versus a 
One-dose Schedule of Menactra (Meningococcal [Groups A,C,Y,W-135] 
Polysaccharide Diphtheria Toxoid Conjugate Vaccine) in Children in the US. Principal 
Investigator, June 24 2008-September 3, 2009. 
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Novartis Vaccines. A Phase 3, Open-Label, Randomized, Multi-Center Study to 
Evaluate the Safety and Immunogenicity of ProQuad(TM) Vaccine When 
Administered Concomitantly with Novartis Meningococcal ACWY Conjugate 
Vaccine to Healthy Toddlers. Principal Investigator November 1, 2008 – January 21, 
2010. 

Nestle Nutrition. Happy Growth: Assessment of Growth of Infants Fed Formula With 
Probiotics. Principle Investigator, April 2011-Dec 2013. 

Awards, Honors 
1989-1992 Texas Tech University Health Science Center Scholarship 
June 1992 Outstanding Student in Pediatrics 
March 1994 Selected to attend Frontiers in Science, Annual meeting of Pediatric Department 

Chairman and selected pediatric residents 
1998 Certificate of Appreciation, Trident Health District South Carolina, Charleston Lead 

Poisoning Prevention Program 
2001 Finalist, Robert Wood Johnson Faculty Scholars Program 
April 2002 Thomas A. and Shirley W. Roe Award, South Carolina Medical Association, 

Outstanding article in J SC Med Assoc of 2000-2001 
July 2002 Mitchel I.Rubin Award, Outstanding Junior Faculty Researcher, Pediatrics 
2002, 2003, 
2005, & 2011 Nominee, Golden Apple Award Professor at MUSC 
2008 Pediatric Housestaff Award, Best Clinic Attending 
2010 College of Medicine, Nominee teacher of the month, September, and October 

Academic Committee Activities 
University: 
1997-1998 Co-Chair, Health Promotion/Disease Prevention Working Group to develop guidelines 

to incorporate issues of prevention into every day teaching activities 
Department: 
2000-2001 Children’s Hospital Executive Committee 
1997-Present Resident Recruitment Committee 
2004-2008 Children’s Hospital Quality and Safety Committee 
2008-Present Asthma Committee 
2008-Present MUSC Department of Pediatrics, Academy of Mentors 
2009-Present Faculty Development Initiative Committee 
2011-Present Faculty Compensation Committee 
2013-Present Research Advisory Committee 

Teaching Experience 
Undergraduate Medical Education 
1997-Present Preceptor, third year medical students on inpatient and outpatient portions of third year 

Pediatric Core Clerkship, MUSC, Charleston 
1997-Present Faculty Advisor to medical students, MUSC 
1998 Preceptor, 1st Year Parallel Curriculum Physical Diagnosis Course, MUSC, 

Charleston, South Carolina 
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1998 1st Year Doctoring Curriculum, MUSC, Charleston, South Carolina 
1998-2000 Lecturer on “Environmental aspects of asthma”, Third year medical student noon 

lecture series, MUSC, Charleston, South Carolina 
2001- Present Lecturer on “Environmental hazards”, and “Dermatitis”, Third year medical student 

noon lecture series, MUSC, Charleston, South Carolina 
2001 Curriculum Development; Foundations of Clinical Medicine, Wrote case of child with 

diarrhea secondary to organophosphate toxicity, MUSC, Charleston, South Carolina 
2001- 2011 Small Group Facilitator, Foundations of Clinical Medicine, MUSC, Charleston, South 

Carolina 

Graduate Medical Education 
1997-Present Direct supervision and education of pediatric residents on inpatient and outpatient 

rotations with general pediatrics, including weekly continuity clinic experience 

1997-Present Faculty Advisor/Academic Mentor Program for pediatric residents, MUSC 
Brett MacLean, Mark Roque, Jimmy McElligott, Rita Chen, Maya Eady, 
Jason Buckley, Poneh Davoodi, Becky Cafiero 

1998- Present Pediatric house staff noon conference series, MUSC, Charleston, South Carolina 
Lecturer on “Childhood Lead Poisoning”, “Pesticide Poisoning and Other 
Environmental Hazards”, “Environmental History Taking” and “Practical Parenting”, 
Rashes, Constipation, “Managing Environmental Triggers in Pediatric Asthma” 

Graduate Medical and Graduate Studies Education 
1999 Lecturer, Pediatric and Medicine Fellows Seminar, Medical University of South 

Carolina, Charleston, South Carolina 

2000-2001 Research mentor and member of Graduate Committee for Lea Schwab. Analysis of 
Lead Poisoning in an area with point source contamination. Department of Pediatrics, 
and Epidemiology. Supervisor; Thomas C. Hulsey, ScD, MS awarded 2001. 

2002-2004 Research mentor and member of Graduate Committee for Jennifer Shearer, PhD 
candidate for School of Nursing. Lead poisoning education tools for parents. Medical 
University of South Carolina, School of Nursing, PhD received July 2004. 

2007-2008 Research mentor for Shannon Kennedy, Department of Pediatrics, General Pediatric 
Fellowship 

2008-Present Research mentor for Jimmy McElligott, Department of Pediatrics, General Pediatric 
Fellowship, continuing as Clinical Instructor and Assistant Professor 

2009-2010 Member of Graduate Committee for Kristina Gustafson, MSCR program, Department 
of Pediatrics, General Pediatric Fellowship 

2008-Present Research mentor for Resident Research Projects: Kimberly Sudheimer, Shilpa Shah, 
Eliza Varardi, Frank Osei, Sarah Majstoravich, Kelli Wong Williams, Lauren Walker, 
Emma Carter, Claire MacGeorge. 
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Major Clinical Interests and Responsibilities 
Primary care and faculty practice general pediatric clinics 
Inpatient pediatric wards 
Childhood lead poisoning 
Children’s environmental health 
Clinical toxicology 
Immunization delivery and Quality Improvement 

Published Abstracts/ Submitted Presentations: (Names in italics are Trainees (Student, resident, or 
fellow), * denotes mentored junior faculty) 

1. Roberts JR, Spooner SA. Pediatric resources on the Internet: Creation and growth of PEDINFO 
index. J Invest Med 1996;44:44A. Presented at the Southern Regional Academic Societies 
Meeting, New Orleans, LA, Feb 1996. 

2. Roberts JR, Spooner SA. Intermediate Internet: Providing information via web pages and 
mailing lists. Presented as a Workshop at the Pediatric Academic Societies, Washington DC, 
May 1996. 

3. Roberts JR, Oh MK, Thomas MH, Boker J, and Florence R. Male adolescents’ communication 
with partners about STD/HIV and family planning. J Invest Med 1997:45:37A. Presented at the 
Southern Regional Academic Societies Meeting, New Orleans, LA, Feb 1997. 

4. Roberts JR, Spooner SA. Medical informatics curriculum in pediatric residency training. 
Ambulatory Child Health 1997;3:166. Presented at the Pediatric Academic Societies, 
Washington DC, 1997. 

5. Roberts JR, Ratlif DR, Reigart JR. Prevalence of lead poisoning in the Charleston area. J Invest 
Med 1998;46:6A. Presented at the Southern Regional Academic Societies Meeting, New 
Orleans, LA, Feb 1998. 

6. Roberts JR, Hulsey TC, Reigart JR. Natural progression of blood lead levels in non-chelated 
children. J Invest Med 1999;47:130A. Presented at the Southern Regional Academic Societies 
Meeting, New Orleans, LA, Feb 1999 

7. Roberts JR, Reigart JR. Environmental history taking in the third year medical school 
curriculum. Invest Med 1999;47:139A. Presented as the Southern Regional Academic Societies 
Meeting, New Orleans, LA, Feb 1999. Pediatric Academic Societies Meeting, San Francisco, 
CA, May 1999. J Invest Med 1999;47:139A. 

8. Roberts JR, Reigart JR, Ebeling M, Hulsey TC. Natural reduction of blood lead in non-chelated 
chldren. XIX International Congress of the European Association of Poison Control Centres and 
Clinical Toxicologists, Dublin Ireland, 1999. J Tox Clin Tox 1999;37:401. 
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9. Roberts JR, Gitterman B. Environmental health education in pediatric residency programs. 
Southern Regional Academic Societies Meeting, New Orleans, LA, March 2001. Pediatric 
Academic Societies Meeting, Baltimore MD, May 2001. J Invest Med 2001;49:127A. 

10. Schwab LT, Roberts JR, Reigart JR. The age of home question for lead risk assessment: Do 
caretakers answer accurately? Southern Regional Academic Societies Meeting, New Orleans Feb 
2001. Pediatric Academic Societies Meeting, Baltimore MD, May 2001. J Invest Med 
2001;49:138A. 

11. Roberts JR, Curtis GB, Reigart JR, Ebeling M, Hulsey TC. Determining risk for lead poisoning 
using a geographic information system. Southern Regional Academic Societies Meeting, New 
Orleans Feb 2001. Pediatric Academic Societies Meeting, Baltimore MD, May 2001. J Invest 
Med 2001:49:138A. 

12. Roberts JR, Hulsey TC, Curtis GB, Reigart JR. Using geographic information systems to define 
point source lead contamination. J Invest Med 2002;50:139A. Oral presentation at Southern 
Regional Academic Societies Meeting, New Orleans, Feb 2002. 

13. Roberts JR, Hulsey TC, Curtis GB, Reigart JR. Using a geographic information system to 
define point source lead contamination. Pediatric Research 2002;51:133A. Presented as a Poster 
Symposium at Pediatric Academic Societies Meeting, Baltimore, MD, May 2002. 

14. Roberts JR, Shearer JE, Stuart G, Reigart JR. Can we assess changes in parental knowledge of 
lead poisoning? A Pilot study. J Invest Med 2003;51: In Press. Poster presentation at Southern 
Regional Academic Societies Meeting, New Orleans, LA, Feb 2003. 

15. Reigart JR, Roberts JR, Hulsey, TC. Blood Lead Screening by South Carolina Primary Care 
Providers. J Invest Med 2003;51:In Press. Presented at the Southern Regional Academic 
Societies Meeting, New Orleans, LA, Feb 2003. 

16. Roberts JR, Reigart JR, Hulsey, TC. Blood Lead Screening by South Carolina Primary Care 
Providers. Pediatric Research 2003: In Press. Oral presentation at Pediatric Academic Societies 
Meeting, Seattle, WA, May 2003. 

17. Roberts JR, Hulsey TC, Reigart JR. Home and Food Sources of Environmental Toxicants. J 
Invest Med 2004:In Press. Oral presentation at Southern Regional Academic Societies Meeting, 
New Orleans, LA, Feb 2004. 

18. Roberts JR, Balk SJ, Forman J, Shannon M. Teaching about pediatric environmental health: 
Knowledge and barriers reported by faculty. Pediatric Research 2005;In Press. Presented at the 
Pediatric Academic Societies Meeting, Washington DC, May 2005. 

19. Roberts JR, Martines J, Battaglia R, White S, Darden PM. Improving delivery of care. 
Palivizumab in a primary care clinic. J Invest Med 2006;54(1):S306. Oral presentation at 
Southern Regional Academic Societies Meeting, Atlanta GA, Feb 2006. 
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20. Roberts JR, Reigart JR, Hulsey TC. Association between pesticide metabolite levels and 
exposure from the home and diet. J Invest Med 2007;55:S294. Oral presentation at Southern 
Regional Academic Societies Meeting, New Orleans, LA, Feb 2007. 

21. Roberts JR, Reigart JR, Hulsey TC. Exposures related to pesticide residues in children. Oral 
presentation at Pediatric Academic Societies meeting. Toronto, ON, Canada. May 2007. 

22. Kennedy S, Roberts JR, Basco WT, Darden PM. Prevalence of Overweight in a sample of South 
Carolina Children: Comparison to a National Sample. Presented at the Southern Regional 
Meeting, New Orleans, La. Feb 22, 2008. J Invest Med 2008;56:429. 

23. Roberts JR, Allen C, and Reigart JR. Are children still at risk for lead poisoning? Presented at 
the Southern Societies Meeting, New Orleans, La. Feb 23, 2008. J Invest Med 2008;56:457. 

24. Roberts JR, Freeland KD, McElligott JT*, O’Brien E, Darden PM. Immunization Procedures in 
Pediatric Practices: A Study from the South Carolina Pediatric Practice Research Network 
(SCPPRN). Presented at the Southern Societies Meeting, New Orleans, LA, February 2009. J 
Invest Med 2009;57:334. 

25. Sudheimer K, Shah S, Roberts J. Efficient use of pediatric emergency rooms. Presented at 
Presented at the Southern Societies Meeting, New Orleans, LA, February 2009. J Invest Med 
2009;57:334. 

26. McElligott JT*, O’Brien ES, Roberts JR, Darden PM. Catch-Up Immunizations at 18 Months 
of Age: Implications for Individual Practices. A Study from the South Carolina Pediatric Practice 
Research Network (SCPPRN). Southern Societies Meeting, New Orleans, LA, February 2009. J 
Invest Med 2009;57:236. Also presented at 2010 National Immunization Conference, Atlanta, 
GA. 

27. Roberts JR, Freeland KD, McElligott JT*, O’Brien E, Kolasa M, Sperry J, Darden PM. 
Immunization Procedures in Pediatric Practices: A Study from the South Carolina Pediatric 
Practice Research Network (SCPPRN). Presented at the Pediatric Academic Societies Meeting, 
Baltimore, MD, May 2009. 

28. Roberts JR, Freeland KD, McCurdy, LE. Can we Improve Physician Knowledge of Managing 
Environmental Triggers of Asthma? Presented at the Southern Societies Meeting, New Orleans, 
LA, February 2010. J Invest Med 2010;58:461A. 

29. Roberts J, Kolasa M, Freeland K, Hletko P, O’Brien E, Darden P. How well do Practices 
Incorporate QI Procedures for Vaccine Delivery? A Study from the South Carolina Pediatric 
Practice Research Network. Presented at the 2010 National Immunization Conference, Atlanta, 
GA. 

30. Varadi E, McElligott JT*, Basco Jr, WT, and Roberts, JR. Parental Beliefs about Relative 
Nutritional Value of Fruit Juice v. Fresh Fruit. Presented at the Pediatric Academic Societies 
Meeting, Vancouver, British Columbia, May 2010. 
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31. Roberts JR, Hulsey TC, Alberg AJ, Obrien ES, Freeland KD, Basco WT. The Prevalence of 
Secondhand Smoke Exposure and Parental Predictors of Smoking Cessation in the South 
Carolina Pediatric Practice Research Network (SCPPRN). Presented at the AHRQ Practice 
Based Research Network Meeting, Bethesda, MD, June 2010. 

32. Roberts, JR, Varadi E, McElligott JT*, Obrien ES, Freeland KD, Basco WT. Variation in Fruit 
Juice Consumption Among Infants and Toddlers: A Study from the South Carolina Pediatric 
Practice Research Network. Presented at the AHRQ Practice Based Research Network Meeting, 
Bethesda, MD, June 2010. 

33. Roberts JR, Hulsey TC, Basco Jr, WT, O’Brien, B, Alberg AJ. Prevalence of secondhand 
smoke exposure and predictors of smoking cessation in the South Carolina Pediatric Practice 
Based Research Network. Presented at the Southern Societies Meeting, New Orleans, LA, 
February 2011. J Invest Med 2011;59:473A. 

34. Roberts JR, McElligott JT, Freeland KD, Ang SC, O’Brien ES, Darden PM. Can We Improve 
Immunization Delivery in Pediatric Practices? A Study from the South Carolina Pediatric 
Practice Research Network. Presented at the Southern Societies Meeting, New Orleans, LA, 
February 2011. J Invest Med 2011;59:474-5A. 

35. Roberts JR, Karr C, Freeland KD, McCurdy LE, Deybarrondo L, and Forman J. Improving 
Physician Knowledge about Environmental Triggers of Asthma. Oral Presentation at the 
Pediatric Academic Societies Meeting, Denver, May 2011. 

36. Majstoravich SJ, Osei FA, Roberts JR, McElligott JT*, Martines J, and Bowman CM. 
Improving guideline adherence in chronic asthma management. Oral Presentation at Pediatric 
Academic Societies Meeting, Denver, May 2011. 

37. Roland VA, McElligott JT, Greenhouse D, LeMay JR, Roberts JR. Do physicians follow the 
AAP Guidelines on the Diagnosis of ADHD? Oral Presentation at the Southern Societies 
Meeting, New Orleans, LA, February 2012. J Invest Med 2012;60:319-320A. 

38. Roberts JR, Hale JJ, Thompson DM, Darden PM. Vaccine hesitancy among parents of teens. 
Oral Presentation at the Southern Societies Meeting, New Orleans, LA, February 2013. J Invest 
Med 2013;61:453. 

39. Naifeh M, Roberts J, Hale J, O’Brien E, and Darden P. Variations in adolescent vaccination 
rates by practice in South Carolina and Oklahoma. Poster Presentation at the Southern Societies 
Meeting, New Orleans, LA, February 2013. J Invest Med 2013;61:387. 

40. Darden P, Naifeh M, Roberts J, Hale J, O’BrienE, and Jacobson RM. Variations in adolescent 
vaccination rates by practice in South Carolina and Oklahoma. Poster Presentation at the 
National Practice Based Research Network Conference, Bethesda MD, June 18, 2013. 
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41. Roberts JR, Hale JJ, Thompson DM, Jacobson RM, and Darden PM. Vaccine Hesitancy among 
Parents of Adolescents: A Study from SCPPRN and OCHRN. Poster Presentation at the National 
Practice Based Research Network Conference, Bethesda MD, June 18, 2013. 

42. Roberts JR, Hale JJ, Thompson DM, Pope, C, Jacobson RM, and Darden PM. How Often do 
Adolescents Receive HPV Vaccine on a Time? A Study from SCPPRN and OCHRN. Poster 
Presentation at the National Practice Based Research Network Conference, Bethesda MD, June 
18, 2013. 

Invited Presentations: 

1. Update on pediatric lead poisoning and screening in Alabama. Presented to the Alabama Chapter 
of the American Academy of Pediatrics, Orange Beach, AL, Sept 1996. 

2. Childhood lead poisoning. Nutrition for infants, children, and adolescents national course, 
Birmingham, AL, Feb 1997. 

3. Overview of children’s environmental health issues. Children’s Environmental Health Network 
Workshop for the National Association for Hispanic Nurses Conference, Detroit, July 1998. 

4. A perspective on lead poisoning: Past, present, and future. Keynote address for Chatham County 
Department of Health’s Annual Lead Poisoning Conference, Savannah, GA, July 1998. 

5. Childhood lead poisoning. Invited panelist at the Children’s Environmental Health Conference. 
Co-sponsored by the University of South Carolina and the Department of Health and 
Environmental Control. Columbia, SC, Sept 1998. 

6. Environmental History-Taking: Exercises for the Here and Now. Children’s Environmental 
Health Network Conference, San Francisco, CA June, 1999. 

7. Developmental aspects of pediatric environmental health. Environmental Hazards Assessment 
Program’s Teacher Institute, College of Charleston, Charleston, SC, July 1999. 

8. Using GIS to develop a targeted lead screening program. Presented at Centers for Disease 
Control and Prevention Grantee Meeting, Washington DC, Jan 25, 2000. 

9. Pesticide exposure in children: A visit to Mexico. Pediatric Grand Rounds. Medical University 
of South Carolina, Charleston SC, Feb, 2001. 

10. Screening children for lead poisoning. Presented at the Medicaid Targeting Workgroup Meeting 
of the CDC Lead Poisoning Prevention Advisory Committee, Washington DC, June 22, 2001. 

11. Lead Poisoning and Screening in the Charleston area. MUSC Family Medicine noon conference, 
Trident Medical Center, Charleston, June 2001. 
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12. Update on childhood lead poisoning. Tulane University, Department of Pediatrics, Noon 
Conference. New Orleans, LA, February 2002. 

13. Common Problems in the First Year of Life. Family Medicine Continuing Education Course, 
Kiawah Island, June 2001-2004, 2006, 2007. 

14. Pediatric Asthma. Family Medicine Continuing Education Course, Kiawah Island, June 2006, 
2007. 

15. Pesticide Poisoning in Children: Acute and Chronic Effects. The 1st Annual Conference on 
Children's Health and the Environment, George Washington University Medical Center -
Children's National Medical Center and The Mid-Atlantic Center for Children's Health and the 
Environment (MACCHE). Washington, DC, September 2002. 

16. Applying Geographic Information Systems to Primary Care Issues. MUSC Pediatric Grand 
Rounds, Charleston, October 2002. 

17. Teaching Medical Providers about Pesticides: National Strategies for Health Care Providers: 
Pesticides Initiative. 21st National Pesticides Forum, Toxics in the Age of Globalization, Univ. 
Texas, Austin TX, April 2003. 

18. Pesticides in Children: Controversial Issues. Presented at the APA Mini-Course on Children’s 
Environmental Health. Pediatric Academic Societies Meeting, Seattle, WA, May 2003. 

19. Making the Case: The Need to Improve Health Care Provider Education and Practice, Children 
as a Vulnerable Population. Presented at the National Forum, National Strategies for Health Care 
Providers Pesticides Initiative. Washington, DC, June 2003. 

20. The Environmental History in Pediatric Practice, When is it Useful? Presented at American 
Academy of Pediatrics National Conference and Exhibition. New Orleans, LA, November 2003. 

21. Using an Environmental History in a busy Office Practice. Roper Hospital Grand Rounds for 
pediatricians in Private Practice in Charleston. Charleston, SC November, 2004. 

22. Pesticide Poisoning in Children: Acute and Chronic Effects. Presented at American Academy of 
Pediatrics National Conference and Exhibition. San Francisco, October 2004. 

23. Lead poisoning update and risk factors in the Charleston area. Roper Hospital Grand Rounds, for 
Charleston community pediatricians. Charleston,SC, September 2002, 2005. 

24. Human exposure to pesticides: Exposures, selected effects, and prevention. Pesticide 
Conference, Maryland Pesticide Network, Baltimore MD, April 2006. 

25. Environmental Management of Pediatric Asthma: Guidelines for Health care Providers. 
Children’s Environmental Health Faculty Champions: Train-the-Trainer Workshop. Washington 
DC, July 2006. 
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26. Environmental Management of Pediatric Asthma: Guidelines for Health care Providers. Frontiers 
in Pediatrics Charleston, SC December, 2006. 

27. Environmental Management of Pediatric Asthma: Guidelines for Health care Providers. 
American College of Preventive Medicine. Miami, FL, February, 2007. 

28. Exposure of Children to Environmental Toxicants. Research Seminar series, Hollings Marine 
Lab. Charleston, March 2007. 

29. Skin rashes—What, why, and what to do. Presented at 2007 SC Association for School Nurses 
7th Annual Conference. Myrtle Beach, SC June 2007. 

30. Environmental Management of Pediatric Asthma: Guidelines for Health Care Providers. 
Frontiers in Pediatrics. Grand Rounds, University of South Carolina, Columbia, SC March, 2008. 

31. Pesticide Exposure and Consequences in Children. Beyond Pesticides Annual National Forum. 
University of California, Berkeley, CA, March 2008. 

32. Environmental Management of Pediatric Asthma: Guidelines for Health Care Providers. 
Frontiers in Pediatrics. American Association of Physician Assistants National Meeting, San 
Antonio, TX, May, 2008. 

33. Environmental Management of Pediatric Asthma: Guidelines for Health Care Providers. SC 
Association for School Nurses 8th Annual Conference. Myrtle Beach, SC June 2008. 

34. Environmental Management of Pediatric Asthma: Guidelines for Health Care Providers. South 
Carolina Asthma Summit. Greenville, SC, August 2008. 

35. What Hazards are Lurking in the Home? Evaluating the Home for Environmental and Safety 
Hazards. American Academy of Pediatrics National Conference and Exhibition. Boston, MA, 
October 2008. 

36. Pesticides in Children: Exposures, Health Effects, and Prevention. Plenary Session Speaker, 
American Academy of Pediatrics National Conference and Exhibition. Boston, MA, October 
2008. 

37. Environmental Management of Pediatric Asthma: Guidelines for Health Care Providers. 
Pediatrics Grand Rounds, Greenville Hospital System. Greenville, SC, October 2009. 

38. Environmental Management of Pediatric Asthma: Guidelines for Health Care Providers. South 
Carolina Asthma Summit. Greenville, SC, August 2010. 

39. Environmental Management of Pediatric Asthma: Guidelines for Health Care Providers. 
Pediatrics Grand Rounds, University of South Florida. Tampa, FL, November 2010. 

40. Pesticides in Children: Exposures, health effects and prevention. Pediatrics Grand Rounds, Mt. 
Sinai School of Medicine, New York City, NY, April 2011. 
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41. Environmental Management of Pediatric Asthma: Guidelines for Health Care Providers. 
National Medical Association Annual Meeting. Washington, DC, July 2011. 

42. Environmental Management of Pediatric Asthma: Guidelines for Health Care Providers. South 
Carolina CATCH meeting, Charleston, SC February 2012. 

43. American Academy of Pediatrics National Conference and Exhibition. Food Matters: New 
meaning to the Phrase ‘What’s for Dinner?’ New Orleans, LA, October 23, 2012. 

44. American Academy of Pediatrics National Conference and Exhibition. Pesticide Poisoning: 
Acute or Chronic, It’s not the Same. New Orleans, LA, October 23, 2012. 

45. Environmental Management of Pediatric Asthma: Guidelines for Health Care Providers. Ochsner 
Pediatrics Grand Rounds, New Orleans, LA November, 2012. 

46. Environmental Management of Pediatric Asthma: Guidelines for Health Care Providers. 
Oklahoma University Health Sciences Center, Pediatric Grand Rounds, March 2013. 

Publications: (Names in italics are Trainees (Student, resident, or fellow), * denotes mentored junior 
faculty)) 

Peer Reviewed Journal Articles: 

1. Roberts JR, Benjamin JT, Fox S. Crunchy peanut butter: A cause of foreign body aspiration in 
children. Clinical Pediatrics 1996;35:591-2. 

2. Roberts JR, Spooner SA. Pediatric internet resources: Creation and growth of the PEDINFO 
index. Arch Ped Adol Med 1997;151:592-7. 

3. Spooner SA, Roberts JR. Characterizing the content of the pediatric Internet with the PEDINFO 
database. Ambulatory Child Health 1997;3:308-318. 

4. Roberts JR, Landers KM, Fargason CA. An unusual source of lead poisoning. Clinical 
Pediatrics 1998;37:377-9. 

5. Roberts JR, Spooner SA. Medical informatics curriculum in pediatric residency training. 
Medical Education 1999;33:762-7. 

6. Roberts JR, Boker JR, Oh MK, and DiClemente RJ. Health care service use and sexual 
communication: Past experience and future intention of high-risk male adolescents. J Adol Health 
2000;27:28-301. 

7. Roberts JR, Reigart JR, Ebeling M, Hulsey TC. Time required for blood lead levels to decline in 
non-chelated children. J Tox Clin Tox 2001;39:153-160. 
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8. Roberts JR, Reigart JR. Environmental Health Education in the medical school curriculum. 
Ambulatory Pediatrics 2001;1:108-111. 

9. Roberts JR, Reigart JR. Screening for lead poisoning in South Carolina children. J South 
Carolina Medical Association 2001;97:459-64. 

10. Reigart JR, Roberts JR. Exposure of children to pesticides. Pediatric Clinics of North America 
2001;48:1185-98. 

11. Sribnick E, Goldblatt M, Campbell J, Roberts JR. Moyamoya disease in a four-month-old: A 
case study. Clinical Pediatrics 2002;42:281-4. 

12. Roberts JR, Gitterman B. Environmental health education in United States pediatric residency 
programs. Ambulatory Pediatrics 2003;3:57-59. 

13. Roberts JR, Curtis GB, Hulsey TC, Reigart JR. Using geographic information systems to assess 
risk for elevated blood lead levels in children. Public Health Reports 2003;118:221-9. 

14. Schwab LT, Roberts JR, Reigart JR. Inaccuracy in parental reporting of the age of their home for 
lead-screening purposes. Arch Ped Adol Med 2003;157:584-6. 

15. Roberts JR, Reigart JR. Insect Repellents: Does Anything Beat DEET? Pediatric Annals 
2004;33:444-453. 

16. McCurdy LE, Roberts JR, Rogers B, Love R, Etzel R, Paulson J, Witherspoon NO, and Dearry 
A. Incorporating environmental health into pediatric and nursing education. Environmental 
Health Perspectives 2004;112:1755-60. 

17. Smith L, Roberts JR, Reigart JR. Resident Rounds: Constipation; Diagnosis: Lead toxicity 
without acute encephalopathy. Clinical Pediatrics 2007;46:83-5. 

18. Cantey JB, Goldblatt M, Johnson G, Roberts JR. Resident Rounds: A flu-like illness. Diagnosis: 
Acute HIV-1 infection. Clinical Pediatrics 2007;46(6):560-2. 

19. Balk SJ, Forman JA, Johnson CL, Roberts JR. Pediatric environmental health update: What’s 
important in the history and accessing resources. Contemporary Pediatrics 2007;24(3):64-80. 

20. Roberts JR, Hulsey TC, Reigart JR. South Carolina Physicians’ knowledge and screening 
practices for childhood lead poisoning. The Journal of the South Carolina Medical Association 
2007;103: 

21. Roberts JR, Balk SJ, Forman J, Shannon M. Teaching about Pediatric Environmental Health: 
Confidence in Teaching and Barriers Reported by Faculty. Ambulatory Pediatrics 2009;9:129-30. 

22. Rogers B, McCurdy LE, Slavin K, Grubb K, Roberts JR. Children’s Environmental Health 
Faculty Champions Initiative: A Successful Model for Integrating Environmental Health into 
Pediatric Healthcare. Environmental Health Perspectives 2009; 117(5):850-855. 
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23. Roberts JR, Kennedy SA, Basco WT, Darden PM. Prevalence of Obesity in Children: 
Comparing Children from the South Carolina Pediatric Practice Research Network to a National 
Sample. Clinical Pediatrics 2010;49:750-5. 

24. Winterbottom K, McCurdy LE, Mehta S, Roberts JR. Using Nature and Outdoor Activity to 
Improve Children’s Health. Current Problems in Pediatric and Adolescent Medicine. 
2010;5:102-117. 

25. McElligott, JT*, Roberts, JR, O’Brien, ES, Freeland, KD, Kolassa, MS, Stevenson, J, Darden, 
PM. Improving Immunization Rates at 18 months of Age: Implications for Individual Practices. 
A Modeling Study from the South Carolina Pediatric Practice Research Network. Public Health 
Reports 2011;126/Suppl 2:33-38. 

26. Roberts JR, Freeland KD, Kolasa M, McElligott JT, Darden PM. Do immunization procedures 
match provider perception? A study from the South Carolina Pediatric Practice Research 
Network (SCPPRN). Quality in Primary Care 2011;19(3):147-154. 

27. McElligott JT, Roberts JR, Varadi EA, O’Brien ES, Freeland KD, Basco WT, Jr Variation in 
Fruit Juice Consumption Among Infants and Toddlers: Associations with WIC Participation. 
Southern Medical Journal 2012;105(7):364-9. 

28. Roberts JR, Allen CL, Ligon C, Reigart JR. Are children still at risk for lead poisoning? 
Clinical Pediatrics 2013;52:125-130. 

29. Roberts JR, Karr CK, deYbarrondo, McCurdy LE, Freeland KD, Hulsey TC, and Forman J. 
Improving Pediatrician Knowledge about Environmental Triggers of Asthma. Clinical Pediatrics 
2013; 52(6):523 - 530. 

30. Darden PM, Thompson DM, Roberts JR, Hale JJ, Pope C, Naifeh M, and Jacobson RM. Reasons 
for not vaccinating adolescents: National immunization survey of teens, 2008-2010. Pediatrics 
2013; 131(4):645-51. 

31. Jacobson RM, Roberts JR, and Darden PM. Parents' Perceptions of the HPV Vaccine: A Key 
Target for Improving Immunization Rates. Expert Reviews in Clinical Immunology 
2013;9(9):791-3. 

Publications with AAP Committee on Environmental Health: 

32. American Academy of Pediatrics, Committee on Environmental Health. Pediatric Exposure and 
Potential Toxicity of Phthalate Plasticizers Balk SJ (Chair) Best D, Johnson CL, Kim JJ, Mazur 
LJ, Reynolds DW, Roberts JR, Shannon MW, Weil WB, Shea KM (lead author), Liaisons: 
Amler RW, Blackburn E, Linet M, Miller RW, Rogan W Pediatrics, Jun 2003; 111: 1467 - 1474. 

33. American Academy of Pediatrics, Committee on Environmental Health. Radiation Disasters in 
Children. Balk SJ (Chair) Best D, Johnson CL, Kim JJ, Mazur LJ, Reynolds DW, Roberts JR, 
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Shea KM, Shannon MW (lead author), Weil WB, Liaisons: Amler RW, Blackburn E, Linet M, 
Miller RW, Rogan W Pediatrics, Jun 2003; 111: 1455 - 1466. 

34. American Academy of Pediatrics, Committee on Environmental Health, and Committee on 
Infectious Diseases. Nontherapeutic Use of Antimicrobial Agents in Animal Agriculture: 
Implications for Pediatrics. Shannon MW (chair), Balk SJ, Best D, Binns HJ, Johnson CL, Kim 
JJ, Mazur LJ, Reynolds DW, Roberts JR, Shea KM (lead author), Weil WB, Liaisons: Amler 
RW, Blackburn E, Linet M, Miller RW, Rogan W. Pediatrics, Sep 2004; 114: 862 - 868. 

35. Committee on Environmental Health. Ambient Air Pollution: Health Hazards to Children. 
Shannon MW (chair), Balk SJ, Best D, Binns HJ, Johnson CL, Kim JJ (lead author), Mazur LJ, 
Miller M, Reynolds DW, Roberts JR, Shea KM, Weil WB, Liaisons: Amler RW, Blackburn E, 
Linet M, Miller RW, Rogan W. Pediatrics, Dec 2004; 114: 1699 - 1707. 

36. Committee on Environmental Health and the Committee on Nutrition. Infant 
Methemoglobinemia: The Role of Dietary Nitrate in Food and Water. Shannon MW (chair), Balk 
SJ, Best D, Binns HJ, Greer F (lead author), Johnson CL, Kim JJ, Mazur LJ, Reynolds DW, 
Roberts JR, Shea KM, Weil WB, Liaisons: Amler RW, Blackburn E, Linet M, Miller RW, 
Rogan W Pediatrics, Sep 2005; 116: 784 - 786. 

37. American Academy of Pediatrics, Committee on Environmental Health. Lead exposure in 
children: Prevention, detection, and management. Shannon MW (Chair), Best D, Binns HJ, Kim 
JJ, Mazur LJ, Weil WB, Jr., Johnson CL, Reynolds DW, Roberts JR. Liaisons: Blackburn E, 
Johnson RH, Linet M, Rogan WJ (lead author). Pediatrics 2005;116:1036-1046. 

38. Committee on Environmental Health and Committee on Infectious Diseases. Chemical-
Biological Terrorism and Its Impact on Children. Shannon MW (chair and lead author), Best 
D, Binns HJ, Forman JA, Johnson CL, Karr CJ, Kim JJ, Mazur LJ, Roberts JR, Liaisons: 
Johnson RH, Blackburn E, Linet M, Rogan W. Pediatrics 2006;118:1267 - 1278. 

39. Committee on Environmental Health. Spectrum of Noninfectious Health Effects From Molds. 
Shannon MW (chair), Best D, Binns HJ, Forman JA, Johnson CL, Karr CJ, Kim (co-lead author), 
JJ, Mazur LJ (co-lead author), Roberts JR, Liaisons: Anderson M, Blackburn E, Linet M, Rogan 
W. Pediatrics 2006; 118: 2582 - 2586. 

40. Committee on Environmental Health. Global Climate Change and Children's Health. Shannon 
MW (chair), Best D, Binns HJ, Forman JA, Johnson CL, Karr CJ, Kim JJ (co-lead author), Mazur 
LJ (co-lead author), Roberts JR, Liaisons: Anderson M, Blackburn E, Savage S, Rogan W. 
Pediatrics 2007;120:1149 - 1152. 

41. Committee on Environmental Health and Committee on Infectious Diseases. Drinking Water 
From Private Wells and Risks to Children. Binns HJ (chair), Forman JA, Karr CJ, Osterhoudt K, 
Paulson JA, Roberts JR, Sandel MT, Seltzer JM, Wright RO, Liaisons: Anderson M, Blackburn 
E, Linet M, Rogan W. Pediatrics 2009;123:1599 - 1605. 
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42. American Academy of Pediatrics, Committee on Environmental Health. The built environment: 
Designing communities to promote physical activity in children. Committee members: Binns HJ, 
chair, Forman JA, Karr CJ, Ousterhoudt K, Paulson JA, Sandel MT, Roberts JR, Seltzer JM, 
Wright RO. Past Committee members: Kim JJ. Liason: Anderson M, Blackburn E, Savage S, 
Rogan WJ. Consultants: Jackson RJ, Testor JM (lead author). Staff: Spire P. Pediatrics 
2009;123:1591-8. 

43. Roberts JR, Karr CJ (lead authors), American Academy of Pediatrics, Committee on 
Environmental Health. Pesticide exposure in children. Policy Statement. Committee members: 
Paulson JA, chair, Brock-Utne AC, Brumberg HL, Campbell CC, Lanphear BP, Osterhoudt KC, 
Sandel MT, Trasande L, Wright RO. Past Committee Members: Binns HJ, Forman JA, Selzter 
JM. Pediatrics 2012;130(6): e1757-1763. 

44. Roberts JR, Karr CJ (lead authors), American Academy of Pediatrics, Committee on 
Environmental Health. Pesticide exposure in children. Technical Report. Committee members: 
Paulson JA, chair, Brock-Utne AC, Brumberg HL, Campbell CC, Lanphear BP, Osterhoudt KC, 
Sandel MT, Trasande L, Wright RO. Past Committee Members: Binns HJ, Forman JA, Selzter 
JM. Pediatrics 2012;130(6): e1765-1788. 

Peer Reviewed Scholarly Books and Monographs: 

1. Reigart JR, Roberts JR. Recognition and Management of Pesticide Poisoning, 5th Edition. United 
States Environmental Protection Agency, Free Hand Press, Inc. Washington DC, March 1999. 

2. Roberts JR, Reigart JR. Medical assessment and intervention, In: CDC Guidelines for Childhood 
Lead Poisoning. Centers for Disease Control and Prevention, United States Department of Health 
and Human Services, Atlanta GA, 2002. 

3. Roberts JR, Burns C. Developing pesticide toxicology content for medical education curriculum. 
In: National Strategies for Health Care Providers: Pesticides Initiative. Environmental Protection 
Agency, Washington DC, 2003. 

4. Curtis GB, Braggio JT, Fokum F, Roberts JR, Scott R, Staley F, Sweatlock J, and Tobin R. 
Using GIS to assess and direct childhood lead poisoning prevention: Guidance for state and local 
childhood lead poisoning prevention programs. Center for Disease Control and Prevention, 
United States Department of Health and Human Services, Atlanta GA, 2005. 

5. Roberts JR, McCurdy LE. Environmental Management of Pediatric Asthma; Guidelines for 
Health Care Providers. National Environmental Education & Training Foundation, Washington 
DC, 2005. 

6. Roberts JR, Reigart JR. Recognition and Management of Pesticide Poisoning, 6th Edition. United 
States Environmental Protection Agency, Free Hand Press, Inc. Washington DC, 2013. 
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Chapters in Scholarly Books and Monographs: 

1. Roberts JR. Metal Toxicology. In: Children’s environmental Health Network, Training Manual, 
Washington DC, 1999. 

2. Roberts JR, Shannon M. Update on Arsenic. American Academy of Pediatrics News, Chicago 
IL, February 2003. 

3. Roberts JR. Carbon Monoxide. In: Handbook of Pediatric Environmental Health, 2nd Ed. Ruth 
Etzel and Sophie Balk, Eds. American Academy of Pediatrics, Chicago, IL, November 2003. 

4. Johnson CL, Roberts JR. PBDE’s are ubiquitous, but effects of exposure are unclear. American 
Academy of Pediatrics News, Chicago IL, January 2005. 

5. Roberts JR, Weil WB, Shannon MW. DEET alternatives considered to be effective mosquito 
repellents. American Academy of Pediatrics News, Chicago IL, June 2005. 

6. Roberts JR. Carbon Monoxide. In: Handbook of Pediatric Environmental Health, 3rd Ed. Ruth 
Etzel, Sophie Balk, and Michael Shannon, Eds. American Academy of Pediatrics, Chicago, IL 
November, 2011. 

7. Roberts JR, Gustafson KK, McElligott JM. The Play Environment. In: the Oxford Textbook of 
Children’s Environmental Health. Phillip Landrigan and Ruth Etzel, Eds. 2013: In Press. 

Extramural Professional Activities: 

Curriculum Development; Resident Primary Care Clinic Conferences for use by 11 faculty and 50 
residents. Developed sessions for hearing screening, pre-participation sports physical, hyperlipidemia 
in children, heart murmurs, cerebral palsy, and atopic dermatitis. University of Alabama at 
Birmingham, 1995-1997 

Channel 2 and Channel 4 news. Interviewed regarding recent posting of lead hazard in a local 
elementary school. Charleston, SC, Segments aired Feb. 9, 2000. 

Channel 2 News. Interviewed for two-part news segment on childhood lead poisoning and exposure 
due to paint and soil. Charleston, SC. Segments aired in Feb. 2001. 

Toxic Legacies. Featured in Documentary about children’s exposure to pesticides in Mexico. Aired 
on Canadian Broadcast Company (CBC) in March 2001; and Discovery Health Network, June 15, 
2001. 

CNN, MSNBC, and Channel 2 (local station) media interviews, “Lead in Fisher-Price Toy Recall’. 
August, 2, 2007. 

Live 5 news (local station). Media Interview. Childhood lead poisoning. Aired August 2011. 
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Community Service: 

Lead Poisoning update. Presented outreach education program to parents of Frazier Elementary 
School, January, 2002. 

Science Fair Judge, Moultrie Middle School 7th, 8th grade. Charleston, SC, Jan. 1999 and Jan. 2000. 

Medical aspects of childhood lead poisoning. Spoke to community based environmental protection 
group of private citizens, April 1999. 
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November 2013 

Curriculum Vitae 

GEORGE D. THURSTON 
Wk: (845) 731-3564 
Fax: (845) 351-5472 

Email: george.thurston@nyu.edu 
http://www.med.nyu.edu/biosketch/gdt1/research 

Education 
Degree Field Institution 
Diploma Academic Barrington High School, RI 
Sc.B. (Honors) Environmental Engineering Brown University 
A.B. Environmental Studies Brown University 
S.M. Environmental Health Sciences Harvard Univ. Schl. of Public Health 
Sc.D. Environmental Health Sciences Harvard Univ. Schl. of Public Health 
Postdoctoral Training 
Specialty Mentor Place of Training 
Environ. Epidemiology Dr. H. Ozkaynak Harvard Univ., Kennedy Schl. of Gov., Camb., MA 
Internships and Residencies: N/A 
Clinical and Research Fellowships: N/A 
Licensure and Certification: N/A 
Academic Appointments 

1987-1993 Assistant Professor, Dept. of Environmental Medicine, New York University 
School of Medicine, New York City, NY. 

1993-2006 Associate Professor (Tenured), Dept. of Environmental Medicine, New York 
University School of Medicine, New York City, NY. 

2007-present Professor (Tenured), Dept. of Environmental Medicine, New York University 
School of Medicine, New York City, NY. 

2007-present Affiliated Faculty, Environmental Studies Program, College of Arts and 
Sciences, New York University, New York City, NY. 

2012-present Affiliated Faculty, Marron Institute on Cities and the Urban Environment, New 
York University, New York City, NY 

2012-present Faculty Mentoring Champion, Dept. of Environmental Medicine, New York 
University School of Medicine, New York City, NY. 

Hospital Appointments: N/A 
Other Professional Positions and Visiting Appointments: 

Oak Ridge Institute for Science and Education (ORISE) Fellow (2008-2010) 
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Major Administrative Responsibilities 
Year Title, Place of Responsibility 
1995-2004 Director, Community Outreach and Environmental Education Program, NYU-

NIEHS Center of Excellence, Nelson Inst. of Environ. Med., NYU School of 
Medicine, Tuxedo, NY 

2002-2012 Deputy Director, NYU Particulate Matter Research Center, Nelson Inst. of 
Environmental Medicine, NYU School of Medicine, Tuxedo, NY 

2007-2008 Director, Environmental Epidemiology Core, NYU-NIEHS Center of Excellence, 
Department of Environmental Medicine, Tuxedo, NY 

2010-present Co-Leader, Metals Research Focus Group, NYU-NIEHS Center of Excellence, 
Department of Environmental Medicine, Tuxedo, NY. 

2012-present Director, Program in Exposure Assessment and Human Health Effects, Department 
of Environmental Medicine, NYU School of Medicine. 

2012-present Chair, Appointments and Promotions Committee, Department of Environmental 
Medicine, NYU School of Medicine. 

Teaching Experience 
Year Name of course 
1984-1994 Air Poll. Transport Modeling (G48.2048) 
2006-present Weather, Air Pollution, and Health (G48.1010) 
1986-present Aerosol Science (G48.2033) 
1984-2010 Environmental Contamination (G48.2305) 
1984-present Environ. Hygiene Measurements (G48.2035) 
1990-1998 Environmental Toxicology (G48.1006) 
1993-1995 Environmental Epidemiology I (G48.2039) 
2001-2003 NYU Summer Institute, Wagner School 
2006-present Environmental Epidemiology I 
2006-present Science, Health & Envir. Journalism 
2009-2011 Global Environmental Health 
2009-2012 Global Issues in Environ. Health 
2009-present Earth Systems Science (undergrad) 
2011-present Principles of Environmental Health 

Awards and Honors 

(G48.2039) 

Type of Teaching/Contact Hrs. 
Course Director 
Course Director 
Course Director 
Lecturer 
Lecturer/Lab 
Lecturer 
Lecturer 
Lecturer 
Lecturer 

(G54.1017.0) Lecturer 
(U10.2153.1) Course Director 
(G48.1011) Course Director 
(V36.0200) Lecturer 
(G48.1004) Course Director 

November 1999 Orange Environment Citizens Action Group, OE Award for Excellence in Translating 
Science to the Public 

December 2000 NYU School of Medicine Dean’s Research Incentive Award 
October 2012 Recipient of the “Haagen Smit Prize” for Best Paper, Atmospheric Environment. 

https://geo.arc.nasa.gov/sgg/singh/winners12.html 
March 2013 Recipient of the “Top Science Paper of the Year – Science” Award from ES&T 

https://pubs.acs.org/doi/full/10.1021/es400924t 
Major Committee Assignments 
New York University Committees 
2007-present University Sustainability Task Force 
2010-2012 University Faculty Senate Alternate 
2012-2013 University Faculty Senator 
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NYU School of Medicine Departmental Committees 
1992-1998 Sterling Forest Library Committee, Member, NYU SOM Dept of Environ. Medicine 

1991-1994 Health & Safety Committee, Member, NYU SOM Dept. of Environ. 
Medicine 

1992-2004 Community Outreach and Education Comm., Chairman, NYSOM Dept. of Environ. 
Med. 

1999-2004 Dept. Chairman’s Internal Advisory Comm., Member, NYUSOM Dept. of Environ. 
Med. 2005-present Dept. Academic Steering Committee, Member, NYUSOM Dept. 
of Environ. Medicine 2007-2012 Dept. Appointments & Promotions Comm., 
Member, NYUSOM, Dept. of Environ. Medicine 2012-present Dept. Appointments & 
Promotions Comm., Chair, NYUSOM, Dept. of Environ. Medicine 

Advisory Committees 
Regional 
1983-1984 Massachusetts Acid Rain Advisory Board, Member, Mass. Dept. of Env. Protection 

1984-1986 Committee on Environ. And Occup. Health. , NY State American Lung 
Association 1991-1996 Air Management Advisory Comm., Member of Health Effects 
Subcom., NY State DEC 1995-1999 Engineering Advisory Board, Member, Tuxedo, NY 

1997-1998 Advisory Committee to the Mayor on the Port of Newburgh, Member, Newburgh, NY 
1996-1999 CUES Asthma Working Group, Member, New York Academy of Medicine 

2008-2010 New York City Community Air Study (NYCCAS) Advisory Panel 

National 
1995-1999 Comm. on Health Effects of Waste Incineration, Member, National Academy of 

Sciences 1995-1999 National Air Conservation Commission, Member, American 
Lung Association 2000-2004 National Action Panel on Environment, Member, 
American Lung Association 2005-present National Clean Air Committee, 
Member, American Lung Association 

2007-2010 U.S. EPA Clean Air Science Advisory Committee (CASAC) for SOx and NOx 
Mar. 2012 EPA Panelist for "Kickoff Workshop to Inform EPA's Review of the Primary NO2 NAAQS” 
International 
1996-1997 Sulfur in Gasoline Health and Environment Panel, Chairperson, Health Canada 
Sept. 2007 Illness Cost of Air Pollution Expert Committee, Canadian Medical Association 
2008-2012 Global Burden of Disease (GBD), Committee on the Human Health Effects of 

Outdoor Air Pollution, World Health Organization (WHO) 
Grant Review Committees (National) 
March 1989 EPA Air Chemistry and Physics Extramural Grants Review Panel (ad hoc member) 
Oct. 1989 NIEHS P30 Center Special Review Panel (ad hoc member) 
July 1992 NIH R01 Epidemiology & Disease Control Study Section (ad hoc member) 
Nov. 1992 NIEHS P20 Center Development Grant Special Study Section, (ad hoc member) 
June 1996 EPA Special Review Panel of the Health Effects Institute (HEI) (ad hoc member) 
March 1997 EPA Office of Res. and Development External Grant Review Panel (ad hoc member) 
April 1997 NIEHS Community-Based Participatory Res. R01 Special Study Sect. (ad hoc member) 
July 1997 EPA National Environ. Research Lab Intramural Research Review Panel (ad hoc member) 
June 1998 EPA Office of Res. and Development External Grant Review Panel (ad hoc member) 
July 1998 EPA Climate Policy and Programs Division Grant Application Review (ad hoc member) 
Oct. 1998 Mickey Leland Center for Air Toxics Grant Review Panel (ad hoc member) 
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April 2000 NIEHS P30 Center Special Review Panel (ad hoc member) 
July 2001 NIEHS Community-Based Participatory Res. R01 Special Study Sect. (ad hoc member) 
Dec. 2001 NIEHS Program Project P01 Site Visit Review Panel (ad hoc member) 
April 2003 NIH R21 Fogarty Health, Env. and Economic Development Study Sect. (ad hoc member) 
Nov. 2003 U.S. EPA STAR Grant Panel (Epidemiologic Research on Health Effects of Long-

Term Exposure to Ambient Particulate Matter and Other Air Pollutants) (member) 
Oct. 2004 NIEHS Program Project P01 Review Panel (ad hoc member) 
June 2005 NIH Special Emphasis Panel (ZRG1 HOP Q 90 S) (ad hoc member) 
Nov. 2005 NIH Infectious Disease, Reproductive Health, Asthma/Allergy, and Pulmonary 

(IRAP) Conditions Study Section Review Panel (ad hoc member) 
Feb. 2006 NIH Infectious Disease, Reproductive Health, Asthma/Allergy, and Pulmonary 

(IRAP) Conditions Study Section Review Panel (ad hoc member) 
June 2006 NIH Infectious Disease, Reproductive Health, Asthma/Allergy, and Pulmonary 

(IRAP) Conditions Study Section Review Panel (ad hoc member) 
Dec. 2006 NIEHS Special Emphasis Panel on Genetics, Air Pollution, and Respiratory Effects 

(ZES1 TN-E FG P) (member) 
Nov. 2007 NIH Special Emphasis Panel on Community Participation in Research (ZRG1 HOPS) 

(member) 
June 2009 NIH Study Section Review Panel on Challenge Grants in Health & Science Research 

March 2011 U.S. EPA Science to Achieve Results (STAR) Graduate Fellowship 
Review Panel – Clean Air Panel (chair) 

Sept. 2011 NIH Special Epidemiology Study Section (ZRG1 PSE K 02 M) (member) 
Oct. 2012 NIH Cardiac and Sleep Epidemiology (CASE) Study Section (ad hoc member) 
June 2013 NIH Special NHLBI Dataset Study Section (ZRG1 PSEQ 56) (member) 
July 2013 NIH “Career Awards” Study Section (ZES1 LWJ-D, K9) (member) 
Sept. 2013 Appointed Permanent Member, NIH Cardiac & Sleep Epid. (CASE) Study Section 

Memberships, Offices, and Committee Assignments In Professional Societies 
Year Society/Committees 
1980-1996 Air and Waste Management Association (Comm. on Health Effects and Exposure,) 
1992-Present American Thoracic Society (ATS): Environmental and Occup. Health (EOH) 

Assembly, 
1995-1999, 2012-present: ATS EOH Long Range Planning Committee; 
1993-1994, 2002-2004: ATS Program Committee 
2006-2007 Chairman of the ATS-EOH Nominating Committee 
2010-present: ATS Environmental Health Policy Committee, member 
2012-present: ATS Environmental Health Policy Committee, Vice-Chairman 

1990-present International Society of Exposure Analysis 
1992-present International Society for Environmental Epidemiology 

(Annual Meeting Program Committee: 1998, 2000, 2003, 2004, 2006) 
(ISEE Conference Planning Committee: 2006-present) 

2007-2009 New York Academy of Sciences (membership given in appreciation for a 1/23/07 
NYAS forum presentation) 

Editorial Positions 
Journal Board Membership 
Year Name of Board 
1993-2008 International Society of Exposure Analysis (J. of Exp. Anal. and Environ. Epid.) 
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Ad Hoc Manuscript Reviewer 
Years Journal 
1996-1998 American Journal of Epidemiology 
1994 Archives of Environmental Health 
1995-present Atmospheric Environment 
1995-present Environmental Health Perspectives 
1994-present Environmental Research 
2004-present Environmental Science and Technology 
2011-present Epidemiology 
1993-present Journal of Exposure Analysis and Environmental Epidemiology 
1994-present Journal of the Air and Waste Management Association 
1996-present Journal of the American Medical Association 
1997-present Journal of Occupational and Environmental Medicine 
1997-present Journal of Respiratory and Critical Care Medicine 
2006-present Thorax 
Scientific Report Reviewer 
August, 1986 Reviewer for the National Academy of Sciences, Board on Environmental Studies 

and Toxicology report “The Airliner Cabin Environment: Air Quality and Safety” 
October, 2002 Reviewer for the NAS, Board on Environmental Studies and Toxicology report 

“Estimating the Public Health Benefits of Proposed Air Pollution Regulations” 

Mentoring of Graduate Students, Residents, Post-Doctoral Fellows in Research 
Under direct supervision: 
Student Name Type of Position Time Period Present Position 
Mark Ostapczuk Masters 1984-1986 Industrial Hyg., Barr Labs, Pomona, NJ 
Kazuhiko Ito Masters/Doctoral 1984-1990 Scientist, NYC Dept. of Health, NYC, NY 
Peter Jaques Masters/Doctoral 1988-1998 Assoc. Prof., Clarkson Univ., Potsdam, NY 
R. Charon Gwynn Masters/Doctoral 1992-1999 Epidemiologist, Columbia Univ., NY 
Ramona Lall Masters/Doctoral 2000-2007 Research Sci. IV, NYC Dept. of Health, NY 
Ariel Spira-Cohen Masters/Doctoral 2003-2009 Research Sci. III, NYC Dept. of Health, NY 
Kevin Cromar Masters/Doctoral 2008-2012 Assistant Professor, NYU School Of Medicine 
Lital Yinon Doctoral 2011-present Doctoral Candidate, NYU School of Medicine 

In advisory function (thesis committee): 
Student Name Advisory Role Time Period Student’s Supervisor 
Shao-Keng Liang Doctoral Committee member 1990-1994 Dr. J. Waldman, UMDNJ, Rutgers 
Jerry Formisano Doctoral Committee member 1997-2000 Dr. M. Lippmann, NYU SOM 
Yair Hazi Doctoral Committee member 1993-2001 Dr. B. Cohen, NYU SOM 
Samantha Deleon Doctoral Committee member 1997-2003 Dr. K Ito, NYU SOM 
Chun Yi Wu Doctoral Committee member 2000-2004 Dr. L.C. Chen, NYU SOM 
Carlos Restrepo Doctoral Committee member 2002-2004 Dr. R. Zimmerman, Wagner, NYU 
Shaou-I Hsu Doctoral Committee member 2000-2009 Dr. M. Lippmann, NYU-SOM 
Steven Schauer Doctoral Committee member 2007-2009 Dr. B. Cohen, NYU-SOM 
Christine Ekenga Doctoral Committee Chair 2009-2011 Dr. G. Friedman-Jimenez, NYU-SOM 
Rebecca Gluskin Doctoral Committee Chair 2009-2012 Dr. Kazuhiko Ito, NYU SOM 
Jiang Zhou Doctoral Committee Chair 2008-2012 Dr. Kazuhiko Ito, NYU SOM 
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Teaching Awards Received: N/A 

Major Research Interests 
1) Air Pollution Epidemiology: Real-world air pollution exposures and human health effects in the 
general population and study cohorts of suspected susceptible individuals (e.g., children). 
2) Aerosol Science: Ambient particulate matter aerosol exposures, including designing and 
implementing air monitoring equipment to collect human exposures to air pollution. 
3) Environmental Exposure Assessment: Methods to assess human exposures and health effects from 
air pollution, especially the development of source apportionment models to separate human effects on 
the basis of pollution source. Design of epidemiological models/methods that better incorporate 
potential air pollution confounders/effect modifiers (e.g., weather and genetic influences). 

Grants Received 
Prior: 

Agency Title Grant # Period Total Direct Costs Role % Effort 

USEPA Effects of Acute Exposure to 
Summertime Haze Episodes on 
the Health of Humans 

R811563 05/01/84-
09/30/87 

$538,586 CO-I 50% 

NIH Acid Aerosol Exposure: Effect 
on Respiratory Morbidity 

R01 ES04612 09/25/87-
08/31/92 

$846,966 PI 30% 

USEPA Acid Aerosol Chamber 
Experiments 

OD2524AEX 7/2/90-7/31/90 $5,810 PI 9% 

USEPA Analysis of Acid Aerosol 
Experiments 

00422248NAEX 8/1/90-9/30/90 $3,364 PI 5% 

USEPA Air Pollutants and Human 
Health 

R814023 05/18/87-
05/17/91 

$690,921 CO-I 50% 

USEPA Development and Field Applic. 
of an Automated Sequential 
Weekly Average H+ Sampler 

Subcontract to 
EPA Grant 
CR816740-03 

6/1/92-2/28/93 $13,156. PI 15% 

NIH Acid Aerosol Exposure: Effect 
on Respiratory Morbidity 

R01 ES04612 09/01/92-
08/31/95 

$377,298. PI 30% 

HEI Retrospective Characterization 
of Ozone Exposures 

Health Effects 
Institute Grant 

11/1/93-
10/31/94 

$98,238 CO-I 10% 

NIH Temperature and Air Pollution 
Effects on Human Mortality 

R01 ES05711 6/1/92-5/31/9 5 $371,993 PI 30% 

NYUSOM Environmental Effects on 
Human Mortality and Morbidity 

Bridge Grant 9/1/95-8/31/96 $48,400 PI -

USEPA Effects of Exposure to Ambient 
Air Pollutants on Human Health 

R808325 10/1/91-
09/30/96 

$870,565 CO-I 50% 

USEPA Investigation of Acid Aerosol 
Exposures in Metropolitan 
Settings 

Subcontract to 
Grant No. 
CR822050 

11/1/93-
10/31/96 

$200,499 PI 10% 

USEPA An Evaluation of Potential 
Confounders in PM10 Mortality 
Associations 

R825271 11/25/96-
11/24/01 

$219,410 CO-I 10% 

USEPA Acidic PM and Daily Human 
Mortality in Three U.S. Cities 

#R825264 11/25/96-
11/24/00 

$232,671 PI 15% 
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NYS-ERDA Environmental Monitoring, 
Evaluation, and Protection 
Program 

6084-ERTER-
ES00 

12/01/99-
11/30/02 

$341,926 PI 20% 

HEI Children’s Asthma Incidence 
and Personal Exposures to 
Diesel Particles and Traffic in 
NYC 

01/01/02-
12/31/02 

$154,800 PI 30% 

USEPA Influence of Alternate Indicator 
of Exposure to PM and PM 
Components in Statistical 
Associations with Mortality and 
Hospital Admissions 

s R827358 03/01/99-
02/28/03 

$183,089 PI 30% 

NIH NIEHS Center Supplement: 
Health Issues Related to the 
World Trade Center Disaster, 
Outreach Project 

ES00260-S1 04/01/02-
03/31/03 

Total=$ 936,487 
Outreach=$172,031 

CO-PI 
PI 

10% 
15% 

NIH Effects of Ambient Air 
Pollutants on Annual Mortality 

RO1 ES09560 9/15/99-
8/31/03 

$471,408 PI 30% 

USEPA Particle Exposures of High-Risk 
Sub Populations 

R827164 10/01/98-
09/30/03 

$1,327,240 CO-I 10% 

USEPA A Source Oriented Evaluation o 
the Combined Effects of Fine 
Particles and Co-pollutants 

R827997 02/01/00-
01/31/04 

$291,407 CO-I 15% 

NIH NIEHS Center Grant: Outreach 
and Education Program 

ES00260 04/01/00-
03/31/05 

Total=$5,000,000 
Outreach=$240,365 

CO-I 
PI 

5% 
5% 

USEPA EPA PM Health Effects Center 
Project 6: “A Prospective Study 
of Asthma Susceptibility to PM 
Epidemiologic Investigations of 
Key PM Components and 
Biomarkers of Effects & 
Community Outreach Project 

R827351 

: 

06/01/99-
05/31/05 

Total=$6,000,000 
Project 6=$134,923 
Outreach=$77,779 

CO-PI 

PI 

PI 

15% 
10% 
10% 

NIH Genetic/Epigenetic 
Susceptibility to Superfund 
Chemicals: Outreach Project 

ES010344 05/08/00-
03/31/06 

$156,812 CO-I 5% 

USEPA Env. Issues in the South Bronx. 
Thurston Project: S. Bronx 
Backpack Study 

X1982152 08/01/00-
09/30/06 

Total=$921,922 

Project=$307,131 

CO-I 

PI 

5% 

15% 
NIH NIEHS Center Supplement: 

Health Issues Related to the 
World Trade Center Disaster, 
Source Attribution (Project 4) & 
Community Outreach 

ES00260-S2 04/01/02-
03/31/04 

Total=$660,000 
Project 4=$69,999 
Outreach=$172,03 

Co-PI 
PI 
PI 

10% 
10% 
15% 

USEPA The role of traffic-related 
pollution in PM health effects 
associations among inner-city 
children with asthma 

16511 09/01/06-
08/31/09 

$51,516 PI -

California 
Air 
Resources 
Board 
(CARB) 

Spatio-temporal Analysis of 
Air Pollution and Mortality in 
California Based Upon the 
ACS Cohort (Thurston: 
Consulting Project) 

06/01/07-
5/31/10 

Project=$13,634 Co-I 4% 
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USEPA Real time modeling of RD-83362301- 12/07-11/10 $130,496 Co-I 5% 
weather, air pollution, health 0 
outcome indicators in NYC. 

NIH Fine Particles and Out-of- R01ES014387 04/09-12/11 $200,000 C0-I 10% 
Hospital Cardiac Arrest in -01A2 
New York City 

Health Characteristics of PM 4750 01/01/07- Total=$3,247,567 Co-I 5% 
Effects Associated with Health 3/31/11 
Institute Effects. Thurston Project: Project=$355,920 PI 20% 
(HEI) “Study Of PM Components 

and U.S. Human Mortality In 
The ACS Cohort. 

Current: 
Agency Title Grant # Period Total Direct Costs Role % Effort 

New York 
State DOT 

Mobile Source Air Toxics 
(MSATs) Mitigation Measures 

09/01/10 
06/31/13 SubProject=$89,062 Co-I 10% 

Robert 
Wood Johnson 

Foundation 

The Effect of Peak-Shaving 
Regulations on the Activity, 
Toxic Emissions, and Health 
Impacts of Local Power Plants 

Public Health 
Law Research 

1/12-
7/13 

$151,500 Co-I 10% 

NIH Long-term Air Pollution 
Exposure and Mortality in the 
NIH-AARP Cohort. 

R01ES019584 
-01A1 

1/01/12-
6/30/16 

$1,221,253 MPI 
(Contact PI) 

20% 

The Public 
Health 
Research 
Institute of 
Abu Dhabi 

Development of a Public 
Health Research Institute in 
Abu Dhabi. Thurston Project: 
“Air Pollution in Abu Dhabi”. 

3/2012-
2/2017 

$9,993,960 Co-I 10% 

NIH Dietary Influence on Mortality 
from Air Pollution Exposure 
in the NIH-AARP Cohort 
(R21) 

1R21ES02119 
4-01 

7/12-
6/14 

$150,000 MPI 
(Contact PI) 

8% 

Patents 
None 

Boards and Community Organizations 
1990-1995 St. Mary’s Episcopal Church, Tuxedo, NY, Vestry member 

1992-present Monroe-Woodbury Soccer Club, Coach (Board 
Member: 1999-2000) 

1994-present Orange County Citizen’s Foundation, Member 
1999-2009 Y2CARE Monroe-Woodbury, NY School District Residents Action Group, 

Founder 2005-present St. Mary’s Episcopal Church, Tuxedo, NY, Community 
Outreach Committee, Member 2006-present EPISCOBUILD-Newburgh, NY 
Habitat for Humanity Advisory Board, Member 2012-present St. Mary’s 
Episcopal Church, Tuxedo, NY, Vestry member 
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Military Service 
None 

International Scientific Meetings Organized 
May 28-30, 2003 “Workshop on the Source Apportionment of PM Health Effects.” U.S. EPA PM

Centers, Harriman, NY. 
Aug. 1-4, 2004 “Sixteenth Conference of the International Society for Environmental

Epidemiology,” Kimmel Conference Center, Washington Square, New York 
University, New York City, NY. 

Scientific Forums for the Public Organized 
June 2001 “Science and Community Interaction Forum on the Environment.” Held at Hostos 

Community College, Bronx, , New York City, NY. 
October 2001 “Forum on Environmental Health Issues Related to the World Trade Center 

Disaster.” Held at NYU Law School, Washington Square, New York City, NY. 
October 2002 “2nd Annual Forum on the Environmental Health Issues Related to the World 

Trade Center Disaster.” Held at Manhattan Borough Community College, New 
York City, NY. 

October 2003 “3nd Annual Forum on the Environmental Health Issues Related to the World 
Trade Center Disaster.” Held at NYU Lower Manhattan Campus, New York City, 
NY. 

Invited U.S. House and Senate Congressional Testimony 
Feb. 5, 1997 “Human Health Effects of Ambient Ozone Exposures” Statement before the 

Committee on Environment and Public Works, Subcommittee On Clean Air, 
Wetlands, Private Property, And Nuclear Safety, U.S. Senate, Washington, DC.
https://epw.senate.gov/105th/thurston.htm 

April 16, 1997 “Human Health Effects of Ambient Ozone and Particulate Matter Exposures.”
Statement before the Government Reform and Oversight Committee of the U.S.
House of Representatives, Washington, D.C. 

May 8, 1997 “Human Health Effects of Ambient Ozone and Particulate Matter Exposures.”
Statement before the Subcommittee on Health and Environment, Committee on 
Commerce of U.S. House of Representatives, Washington,. D.C. 

July 29, 1997, “The Human Health Effects of Ambient Ozone And Particulate Matter Air 
Pollution.” Statement before the Subcommittee on Commercial and Administrative 
Law of the Judiciary Committee of the U.S. House of Representatives, 
Washington, D.C.
https://judiciary.house.gov/legacy/commercial.htm 

October 22, 1997 “Ozone and Particulate Matter Air Pollution Health Effects.” Statement before the 
U.S. Senate Committee on Environment and Public Works Subcommittee on 
Clean Air, Wetlands, Private Property, and Nuclear Safety. Washington, DC.
https://epw.senate.gov/105th/thursto2.htm 

July 15, 1999: “The Mandated Release of Government-Funded Research Data.” Statement before 
the Committee On Government Reform, Subcommittee on Government 
Management, Information And Technology, U.S. House of Representatives 

July 26, 2001 “The Human Health Effects Of Air Pollution From Utility Power Plants.”
Statement before the Committee on Environment and Public Works, U.S. Senate, 
Washington, D.C.
https://www.c-spanvideo.org/program/PlantE 
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Feb 11, 2002: “The Air Pollution Effects of The World Trade Center Disaster.” Statement before 
the Committee On Environment And Public Works, Subcommittee On Clean Air, 
Wetlands, And Climate Change. United States Senate, New York, NY.
https://www.c-spanvideo.org/program/Qualitya 

March 5, 2002 “The Use of the Nationwide Registries to Assess Environmental Health Effects.” 
Statement before the Committee On Health, Education, Labor, And Pensions, 
Subcommittee On Public Health, U.S. Senate, Washington, DC. 

Sept. 3, 2002 “The Clean Air Act and The Human Health Effects of Air Pollution from Utility
Power Plants.” Statement before the U.S. Senate Committee on Health, Education, 
Labor, and Pensions, Subcommittee on Public Health, Washington, D.C.
https://www.c-spanvideo.org/program/AirStand 

April 1, 2004 “The Human Health Benefits Of Meeting the Ambient Ozone And Particulate
Matter Air Quality Standards.” Statement before the Committee on Environment 
and Public Works, Subcommittee on Clean Air, Climate Change, and Nuclear
Safety, U.S. Senate, Washington, D.C.
http://epw.senate.gov/epwmultimedia/epw040104.ram 

July 19, 2006 “The Science And Risk Assessment Of Particulate Matter (PM) Air Pollution
Health Effects.” Statement before the Committee on Environment and Public 
Works, U.S. Senate, Washington, D.C.
http://epw.senate.gov/hearingstatements.cfm?id=258766 

May 7, 2008 “Science And Environmental Regulatory Decisions.” Statement before the 
Committee On Environment And Public Works of The U.S. Senate, 
Subcommittee on Public Sector Solutions to Global Warming, Oversight, and 
Children’s Health Protection, U.S. Senate, Washington, D.C.
http://www.c-spanvideo.org/program/RegulatoryD
http://epw.senate.gov/public/index.cfm?FuseAction=Hearings.Hearing&HearingI
D=a1954f70-802a-23ad-4192-fc2995dda7f4 

October 4, 2011 “The Science of Air Pollution Health Effects and the Role of CASAC in EPA 
Standard Setting” Statement before the Subcommittee on Energy and the
Environment, Committee on Science, Space and Technology, U.S. House Of
Representatives, Washington, DC.
http://science.house.gov/hearing/energy-and-environment-subcommittee-–-
hearing-quality-science-quality-air 

Other Invited Presentations 
Regional Presentations 
April 21, 1993 “Summertime Smog and Hospital Admissions for Respiratory Illness”,

Environmental and Occupational Health Sciences Institute Seminar Series Lecture, 
UMDNJ-Robert Wood Johnson Medical School, Piscataway, NJ. 

Dec .14, 1995 “Health Effects of Acidic Aerosols”, NY State Dept. of Health, Wadsworth Center
Seminar, Albany, NY 

Jan. 18, 1996 “Outdoor Air Pollution and Asthma in Children “ American Lung Association 
Press Briefing, New York, NY. 

June 1, 1996 “Asthma and Urban Air Pollution”, WHEACT, Harlem Hospital, New York, NY. 
July17, 1996 “Asthma and Outdoor Air Pollution”, Making the Connection: Urban Air Toxics &

Public Health. Northeast States for Coordinated Air Use Management
(NESCAUM), Roxbury, MA 

Feb. 11, 1997 “Outdoor Air Pollution and Asthma”, Bellevue Hospital Asthma Clinic Grand 
Rounds. New York City, NY. 

Feb. 26, 1998 “Scientific Research for Ozone and Fine Particulate Standards “, Pace University
School of Law, White Plains, NY 
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Nov. 30, 1998 “Outdoor Air Pollution and Asthma”, Center for Urban and Environmental Studies
(CUES), NY Academy of Medicine,, New York, NY 

Feb. 22, 1999 “Asthma and Air Pollution”, Cornell University, Ithaca, NY 
April 28, 2001 “Asthma and Air Pollution in New York City”, NYC Council Environmental

Candidate School, NY League of Conservation Voters, New York, NY. 
Nov. 1, 2001 “Air Quality and Environmental Impacts Due to the World Trade Center Disaster”,

Testimony before the Comm. on Environ. Protection, NYC Council, New York, 
NY. 

Nov. 13, 2001 “WTC Pollution Impacts in Lower Manhattan”, Stuyvesant High School Parents
Association General Meeting, Stuyvesant High School, New York, NY 

Feb. 28, 2002 “Lung Cancer Effects of Long-Term Exposure to Ambient Fine Particulate
Matter”, Mailman School of Public Health, Columbia University, New York, NY. 

April 5, 2002 “Air Pollution Impacts of the WTC Disaster”, 23rd Annual Scientific Conference
of the NY/NJ Education and Research Center: "Worker Health and Safety: Lessons
Learned in the Aftermath of Sept. 11, 2001," Mt. Sinai School of Medicine, NYC, 
NY 

April 21, 2002 “Adverse Health Effects of Power Plant Air Pollution on Children” Earth Day 2002, 
14th Street Y, New York City, NY. 

May 23, 2002 “Human Health Effects of Power Plant Pollution”, Rockland County Conservation
Association, Suffern, NY 

May 31, 2002 “Environmental Health Impacts of the World Trade Center Disaster”, University of
Rochester Medical School, Rochester, NY. 

Sept. 19, 2002 “Community Air Pollution Related to the World Trade Center Disaster”. NYC
Council Forum: The Environmental Health Consequences of 9/11: Where Do We
Stand One Year Later? Borough of Manhattan Community College, New York 
City, NY. 

Oct. 3, 2002 “Community Exposures to Particulate Matter Air Pollution from the World Trade
Center Disaster”, Mount Sinai School of Medicine Grand Rounds, New York City, 
NY. 

April 11, 2003 “Environmental Impacts of the World Trade Center Disaster”, NIEHS Public
Interest Liaison Group, New York City, NY. 

April 21, 2003 “Asthma and Air Pollution”, Airborne Threats to Human Health, NIEHS Town 
Hall Meeting, Syracuse, NY. 

May 7, 2003 “Asthma and Air Pollution in NY City” Environmental Candidate School for New 
York City Council Candidates, Wagner School, NYU, New York City, NY. 

July 21, 2003 “Health Effects of Particulate Matter Air Pollution”, Ozone Transport
Commission, Philadelphia, PA. 

Nov. 18, 2004 “Ambient Air Pollution Particulate Matter (PM): Sources and Health Impacts”.
U.S. Environmental Protection Agency, Region 2, New York City, NY. 

Feb. 17, 2005 “Community Air Pollution Aspects Of The Demolition Of 9-11 Contaminated
Buildings”. Testimony before the Committee On Lower Manhattan
Redevelopment, New York City Council, New York City, NY. 

Oct. 19, 2005 Air Pollution Health Effects: Consideration of Mixtures. Fall Meeting of the Mid-
Atlantic Chapter of the Society of Toxicology (MASOT), East Brunswick, NJ. 

Dec.7, 2006 Asthma and Air Pollution Effects in the South Bronx. New York City Child Health
Forum, The Children’s health Fund, Harlem, NYC, NY. 

Jan. 18, 2007 Air Pollution Effects in New York City. NYU Environmental Sciences Seminar 
Lecture, Washington Square, NYC, NY. 

Jan. 23, 2007 The South Bronx Backpack Study: Asthma and Air Pollution in NYC. Presented at 
the forum "High Asthma Rates in the Bronx: What Science Now Knows and 
Needs to Learn." New York Academy of Sciences, 7 World Trade Center, NYC, 
NY. 
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Oct. 2, 2009 “Diesel Air Pollution and Asthma in New York City”. Brown Superfund Research 
Program. https://www.brown.edu/Research/SRP/thurston%20oct%202.pdf , 
Brown University, Providence, RI. 

June 19, 2012 “The Backpack Study of Asthma and Diesel Air Pollution in the South Bronx”. 
Region 1 U.S. EPA, Citizen Science Workshop, New York City, NY. 

National Presentations 
Oct. 20, 1987. NIEHS Symposium on the Health Effects of Acid Aerosols: “Re-examination of

London, England, Mortality in Relation to Exposure to Acidic Aerosols During 
1963- 1972 Winters” RTP, NC. 

Aug. 13, 1991 “Kuwait Mortality Risks from SO2 and Particles: Insights from the London Fogs”’
The Kuwait Oil Fires Conf., American Academy of Arts and Sciences, Cambridge, 
MA. 

Jan. 24, 1994 “Air Pollution Epidemiology: Is the Model the Message?” The First Colloquium
on Particulate Air Pollution and Human Morbidity and Mortality”. Beckman 
Center of the NAS, Irvine, CA. 

May 23, 1994 “ Epidemiological and Field Studies”. American Thoracic Society Annual 
Meeting, Boston, MA. 

May 25, 1994 “Epidemiological Evidence Linking Outdoor Air Pollution and Increased Hospital
Admissions for Respiratory Ailments” American Thoracic Society Annual 
Meeting, Boston, MA. 

May 6, 1996 “Associations Between PM10 & Mortality in Multiple US Cities”. Second 
Colloquium on Particulate Air Pollution and Health. Park City, Utah. 

Sept. 5, 1996 “Particulate Matter Exposure Issues for Epidemiology” U.S. EPA Particulate 
Matter Workshop, RTP, NC 

April 3, 1997 “Health Effects of Ambient Ozone & Particulate Matter” Air and Waste Assoc. 
Regional Conference On Impacts of EPA’s Proposed Changes to Ozone and PM
Standards, Oak Brook, IL 

April 22, 1998 “The New EPA Standards for Ambient PM and Ozone” American Lung 
Association Annual Meeting, Chicago, IL. 

Dec. 21, 1999 “Global Overview of Human Death and Illness due to Air Pollution”. California 
Air Resources, Sacramento, CA. 

March 24, 2000 “Estimating Ancillary Impacts, Benefits and Costs Of Proposed GHG Mitigation 
Policies For Public Health“ Resources for the Future, Wash., DC. 

June 24, 2002 “Investigations Into the Environmental Health Impacts Related to the WTC
Disaster” Air And Waste Management Annual Meeting, Baltimore, MD. 

July 15, 2002 “Air Pollution and Human Health” NIEHS Built Environment Conference, RTP, 
NC 

July 26, 2002 “The Human Health Effects of Power Plant Emissions and Associated Air 
Pollution”, The Environment & Health Forum, Physicians for Social
Responsibility, Washington, DC. 

October 7, 2002 “Community Exposures to Particulate Matter Air Pollution from the World Trade
Center Disaster” Plenary Speaker at the American Association for Aerosol
Research, Charlottesville, North Carolina. 

Nov. 11, 2002 “Characterization of Community Exposures to World Trade Center Disaster
Airborne and Settled Dust Particulate Matter Air Pollution”, American Public 
Health Association Annual Meeting, Philadelphia, PA. 

Dec. 5, 2002 “Susceptibility of Older Adults to Air Pollution”, EPA Workshop on Differential
Susceptibility of Older People to Environmental Hazards. National Academy of
Sciences, Washington, DC. 

Feb. 3, 2003 “Health Effects of Particulate Matter Air Pollution”, National Air Quality
Conference, U.S. EPA, San Antonio, Texas 
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May 17, 2003 “Assessing the Influence of Particle Sources and Characteristics on Adverse
Health Effects of PM”, PG18 - New Tools to Evaluate the Health Effects of Air 
Pollution in Epidemiologic Studies. American Thoracic Society Annual Meeting, 
Seattle, WA. 

Sep. 10, 2003 “Nature and impact of World Trade Center Disaster fine particulate matter air
pollution at a site in Lower Manhattan after September 11.” Annual Meeting of the
American Chemical Society, New York, NY. 

October 20, 2003 “Translating Air Pollution Risks to the Community” Annual Meeting of the 
NIEHS Center Directors, Baltimore, MD. 

May 18, 2004 “The Health Imperative for Implementation of the Clean Air Act” State and
Territorial Air Pollution Program Administrators/ Association of Local Air
Pollution Control Officials (STAPPA/ALAPCO) National Conference, Point
Clear, Alabama. 

Oct. 18, 2004 “NIEHS Centers’ Investigations of the World Trade Center Collapse Pollution
Exposures and Effects: A Public Health Collaboration” National Institute of
Environmental Health Sciences Center Directors’ Meeting, Research Triangle 
Park, NC. 

May 25, 2005 “PM/Sulfate and Coal Combustion Particle Effects: Epidemiologic and
Toxicologic Evidence”, American Thoracic Society Annual Meeting, San Diego,
CA 

Oct. 24, 2005 “The Science Behind the Particulate Matter (PM) Standards” State and Territorial 
Air Pollution Program Administrators/ Association of Local Air Pollution Control
Officials (STAPPA/ALAPCO) National Conference, Alexandria, Virginia. 

Oct. 14, 2008 “Diesel Air Pollution and Asthma Exacerbations in a Group of Children with 
Asthma” Annual Meeting of the International Society for Environmental
Epidemiology (ISEE). Pasadena, California. 

Feb. 26, 2010 “What studies are appropriate to use to estimate health impacts from specific 
sources such as diesel PM?” CARB Symposium: “Estimating Premature Deaths 
from Long-term Exposure to PM2.5”. Sacramento, CA. 

May 6, 2011 “Lung Cancer Risks from Exposure to Fine Particle Air Pollution” NYU Cancer
Institute Symposium: “Cancer and the Environment”, NYC, NY. 

May 16, 2012 “The Human Health Effects of Air Pollution” The Air We Breathe: Regional 
Summit on Asthma and Environment at Allegheny General Hospital, Pittsburgh, 
PA. 

June 20, 2013 “Particles in our Air: A Global Health Risk”, Northeastern University, Research 
Seminar. Boston, MA. 

International Presentations 
May 1, 1987 “Acid Aerosols: Their Origins, Occurrence, and Possible Health Effects”,

Canadian Environmental Health Directorate Seminar, Health and Welfare Canada,
Ottawa, Canada 

July 2, 1987 “Health Effects of Air Pollution in the US”, University of Sao Paulo, Sao Paulo, 
Brasil 

Feb. 5, 1991 “Results from the Analysis of Toronto Summer Sulfate and Aerosol and Acidity
Data”, Workshop on Current Use and Future Directions of Hospital-Based Data in
the Assessment of the Effects of Ambient Air Pollution on Human Health. Health 
and Welfare Canada, Ottawa, Canada. 

April 23, 1997 “An Evaluation of the Role of Acid Aerosols in Particulate Matter Health Effects”, 
Conference on the Health Effects of Particulate Matter in Ambient Air. Air & 
Waste Management Association, Prague, Czech Republic. 

May 12, 1998 “The Health Effects of PM and Ozone Air Pollution”, Air Pollution: Effects on 
Ontario’s Health and Environment. Ontario Medical Association, Toronto, Canada 
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Nov. 1, 1999 “Climate Change and the Health Impacts of Air Pollution”. The Public Health 
Opportunities and Hazards of Global Warming Workshop at the U.N. Framework 
Convention on Climate Change, Conference of Parties (COP5), Bonn, Germany. 

August 31, 2000 “Particulate Matter Air Pollution and Health in three Northeastern Cities”, World 
Congress on Lung Health, Florence, Italy 

January 29, 2001 “PM Exposure Assessment and Epidemiology”, NERAM International Colloquia:
Health and Air Quality: Interpreting Science for Decision Makers. Ottawa, 
Canada. 

Feb. 4-5, 2002: “Air Pollution Exposure Assessment Approaches in U.S. Long-Term Health
Studies”, Workshop on Exposure Assessment in Studies on the Chronic Effects of
Long-term Exposure to Air Pollution, World Health Organization, Bonn, Germany 

May 2, 2002 “Health Effects of Sulfate Air Pollution” Air Pollution as a Climate Forcing
Workshop, East-West Center, Honolulu, Hawaii 

Sept. 24, 2003 “Identification and Characterization of World Trade Center Disaster Fine 
Particulate Matter Air Pollution at a Site in Lower Manhattan Following
September 11.” Annual Meeting of the International Society for Environmental
Epidemiology (ISEE). Perth, Australia. 

Dec. 1, 2003 “Terrorism and the Pulmonary Effects of the World Trade Center Disaster
Particulate Matter Air Pollution”, British Thoracic Society, London, England. 

Sept 14, 2005 “Results And Implications of The Workshop on the Source Apportionment of PM
Health Effects”, Annual Meeting of the International Society for Environmental
Epidemiology (ISEE). Johannesburg, South Africa. 

Sept. 4, 2006 “A Source Apportionment of U.S. Fine Particulate Matter Pollution for Health 
Effects Analysis”, Annual Meeting of the International Society for Environmental
Epidemiology (ISEE). Paris, France. 

Sept. 4, 2007 “Applying Attributable Risk Methods to Identify Susceptible Subpopulations”,
Annual Meeting of the International Society for Environmental Epidemiology
(ISEE). Mexico City, Mexico. 

Aug. 27, 2009 “Ischemic Heart Disease Mortality Associations with Long-Term Exposure to 
PM2.5 Components”, Annual Meeting of the International Society for
Environmental Epidemiology (ISEE). Dublin, Ireland. 

Dec. 1, 2010 "The Hidden Air Quality Health Benefits of Climate Change Mitigation". The 
Energy and Resources Institute (TERI), Lodhi Road, New Delhi, India. 

July 17, 2012 “Recent Findings on the Mechanisms and Health Risks of Particulate Matter Air 
Pollution”, European Centre for Environment & Human Health, Truro, England. 

Aug. 29, 2012 “Health Effects of PM Components: NYU NPACT Epidemiology Results and 
their Integration with Toxicology Results”, Annual Meeting of the International 
Society for Environmental Epidemiology (ISEE). Columbia, SC. 

May 20, 2013 “Long-term PM2.5 Exposure and Mortality in the NIH-AARP Cohort”, Annual 
Meeting of the American Thoracic Society (ATS). Philadelphia, PA. 

Oct. 27, 2013 “Human Health Effects and Global Implications of Particle Air Pollution”, Center 
of Excellence in Exposure Science and Environ. Health, Technion University, 
Haifa, Israel. 

Scientific Meeting Sessions Chaired 
May 1, 1996 “Epidemiological Findings”, 2nd Colloquium on Particulate Air Pollution & 

Health. Park City, UT. 
May 14, 1996 “Particulate Toxicity”, American Thoracic Society Annual Meeting, New Orleans,

LA. 
Jan. 30, 1998 “Evaluation of PM Measurement Methods”. PM2.5: A Fine Particulate Standard 

Specialty Conference. Los Angeles, CA. 
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August 18, 1998 “Communities and Airports: How to Co-Exist?”, Annual Meeting of the
International Society for Environmental Epidemiology (ISEE). Boston, MA. 

April 28, 1998 “Clean Air Act Update”, American Thoracic Society Annual Meeting, Chicago, IL. 
Oct. 21, 1998 “Health Effects and Regulatory Issues in PM”, Particulate Methodology

Workshop,. U.S. EPA Center, for Statistics and the Env., Univ. of Washington, 
Seattle, WA. 

April 26, 1999 “Pulmonary Smoking and Air Pollution Epidemiology.” American Thoracic 
Society Annual Meeting, San Diego, CA 

Sept. 6, 1999 “Personal exposures to Gases and Particles”, Annual Conference of the 
International Society for Environmental Epidemiology (ISEE), Athens, Greece. 

March 31, 2000 “Epidemiology: Particles, Co-pollutants & Morbidity and Mortality”, Workshop 
on Inhaled Environmental/Occupational Irritants and Allergens: Mechanisms of
Cardiovascular Responses, American Thoracic Society, Scottsdale, AZ 

Jan. 26, 2000 “Epidemiology of Particulate Matter Air Pollution”, PM2000 Specialty
Conference, Air & Waste Management Assoc., Charleston, SC 

May 8, 2000 “Outdoor Air Pollution: Epidemiologic Studies”, American Thoracic Society
Annual Meeting, Toronto, Canada 

Sept. 5, 2001 “Mortality Epidemiology Studies”, Annual Meeting of the International Society
for Environmental Epidemiology (ISEE). Garmisch, Germany. 

May 20, 2002 "After September 11: Bio-terrorism and The Environmental Health Aftermath of
The World Trade Center Disaster", Plenary Session. American Thoracic Society 
Annual Meeting, Atlanta, GA. 

April 1, 2003 “Epidemiology: Short-Term and Long-Term Health Effects”, Conference on
Particulate Matter: Atmospheric Sciences, Exposure, and the Fourth Colloquium
on PM and Human Health, Pittsburgh, PA 

May 19, 2003 “Particulate Air Pollution and Diseases in Adults”, American Thoracic Society
Annual Meeting, Seattle, WA. 

May 21, 2003 “Air Pollution as a Cause of Childhood Asthma and Chronic Airway Disease”,
American Thoracic Society Annual Meeting, Seattle, WA. 

Sept. 2003 “Unexplained Medical Symptoms”, Annual Meeting of the International Society
for Environmental Epidemiology (ISEE). Perth, Australia. 

Sept. 25, 2005 “Technology and Health”, Annual Meeting of the International Society for
Environmental Epidemiology (ISEE). Johannesburg, South Africa. 

June 22, 2006 “Characteristics of PM and Related Considerations”, Annual Meeting of the Air
and Waste Management Association, New Orleans, LA. 

Sept. 3, 2006 “Air Pollution Mechanisms”, Annual Meeting of the International Society for
Environmental Epidemiology (ISEE). Paris, France. 

Sept. 20, 2006 “Linkage and Analysis of Air Quality and Health Data”, EPA & CDC Symposium
on Air Pollution Exposure and Health, RTP, NC 

Sept. 5, 2007 “Radiation Exposures and Health Risks”, 2007 Annual Meeting of the 
International Society for Environmental Epidemiology (ISEE). Mexico City, 
Mexico 

Aug. 26, 2009 “Exploring the Range of Methodological Approaches Available for Environmental
Epidemiology.” 2009 Annual Meeting of the International Society for
Environmental Epidemiology (ISEE). Dublin, Ireland 

March 23, 2010 “Exposure to and Health Effects of Traffic Pollution”, 2010 American Association 
for Aerosol Research Conference on Air Pollution and Health, San Diego, CA. 

Sept. 16, 2011 “Susceptibility to Air Pollution”, 2011 Annual Meeting of the International Society
for Environmental Epidemiology (ISEE). Barcelona, Spain. 

Aug. 27, 2012 “Source Apportionment Of Outdoor Air Pollution: Searching For Culprits”. 2012 
Annual Meeting of the International Society for Environmental Epidemiology
(ISEE). Columbia, SC. 
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Aug. 21, 2013 “Source-specific health effects of air pollution”. 2013 Annual Meeting of the
International Society for Environmental Epidemiology (ISEE). Basel, Switzerland. 
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