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WELCOME
Dear NC BREATHE Participant,
Welcome to the fourth annual NC BREATHE Conference!
Since 2015 Clean Air Carolina, Duke University
Environmental Health Scholars Program, Fred and Alice
Stanback, and others have convened this important
conference to share the latest research on the health,
environmental and economic impacts of air pollution and
climate change. Bill Ross, former Director of the North
Carolina Department of Natural Resources, coined the
acronym BREATHE which stands for Bridging Research on Economics and Air quality
for The Health of Everyone.
This year’s conference focuses on connecting air quality to community health. We
have an exceptional group of keynote speakers whose presentations will highlight
their particular work in the field of air quality and community health. We are fortunate
to have so many experts in North Carolina willing to share their research and guidance
on why it’s critical to reduce air pollution exposure in our state’s urban and rural
settings. This year’s speakers and panelists were specifically chosen to address issues
raised by participants at last year’s conference.
We thank you for coming and hope you go home with a renewed sense of purpose to
join us in ensuring cleaner air quality for all North Carolinians through education and
advocacy and by working with or partners to reduce sources of pollution.
Enjoy your day!

June Blotnick, M.Ed.
Executive Director
Clean Air Carolina
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8:00 AM
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8:30 AM
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• June Blotnick, M.Ed., Clean Air Carolina
• Jon Clift, M.E.M., Wake Forest University

9:00 AM

NEW RESEARCH IN AIR QUALITY HEALTH
• Julia Kravchenko, M.D., Ph.D., Duke University
• Kim Lyerly, M.D., Duke University
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WILDFIRES, CLIMATE CHANGE, AND HEALTH
• Wayne Cascio, M.D., U.S. Environmental Protection Agency
• Lauren Thie, M.S.P.H., N.C. Department of Health and Human Services
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PRACTICING TRANSLATION: AN EXERCISE IN MEDIA RELATIONS
• Liam O’Fallon, M.A., National Institute of Environmental Health Sciences
• Gayle Hagler, Ph.D., Air, Climate, and Energy, U.S. Environmental
Protection Agency
• Brian Southwell, Ph.D., RTI
• Steve Wall, J.D., N.C. Policy Collaboratory at UNC-Chapel Hill
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GOAL
Update participants about recent research in air quality and health.

DESCRIPTION
This presentation will give an update on the most recent research on the human health effects of air
pollution, including work from the H. Kim Lyerly and Julia Kravchenko.

Julia Kravchenko, M.D., Ph.D.
Assistant Professor of Surgery
Duke University
julia.krauchanka@duke.edu

Dr. Kravchenko is an Assistant Professor in the Division of Surgical Sciences,
Department of Surgery, Duke University School of Medicine. Her area of
research interests includes population-based studies of health outcome,
analysis of health impacts of environmental exposures on disease risk and
patients’ survival, including the studies on the effects of water quality, air
pollution, and weather/extreme temperatures on human health. She also
does Medicare-based and Medicare-linked large health data analysis of cancer and chronic non-cancer
disease incidence, progression, treatment effectiveness, and survival among the older U.S. adults, as
well as studies the role of comorbidities in cancer patients in treatment choice and patients’ survival.

H. Kim Lyerly, M.D.

George Barth Geller Professor of Research in Cancer
Professor of Surgery and Immunology
Associate Professor of Pathology
Director of Surgical Science, Applied Therapeutics Section
Duke University
kim.lyerly@duke.edu
Dr. Lyerly is the George Barth Geller Professor of Cancer Research, Professor
of Surgery, Professor of Immunology, and Associate Professor of Pathology
at Duke University in North Carolina. He was appointed in 2008 by President George Bush to serve on
the National Cancer Advisory Board, which oversees the National Cancer Institute. He served on the
Global Health Sub-Committee of the National Cancer Advisory Board. He was named to the National
Institute of Health Council of Councils, and the Board of the National Institute of Health Office of AIDS
Research. He has been a member of the Scientific Advisory Board of the Susan G. Komen for the Cure
Foundation and the Burroughs Wellcome Foundation. Dr. Lyerly is a highly sought after consultant and
advisor and has served on the Cancer Centers external advisory boards for MD Anderson, University
of Michigan, University of Chicago, University of Alabama, University of Arizona, Boston University,
and Purdue. He has served as an advisor to the University of Washington, and Case Western Reserve
Clinical and Translational Science Institutes.
Dr. Lyerly is internationally recognized expert in cancer therapy and immunotherapy and has published
over 300 scientific articles and book chapters, and has edited 10 textbooks on surgery, cancer
immunotherapy, and novel cancer therapies. He serves the editorial board of 12 scientific journals.
Dr. Lyerly developed a program in Health and the Environment and continues this work in directing
the Environmental Health Scholars Program, in which health effects of the environment, particularly in
North Carolina are studied.
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GOAL
Inform participants about the increasing chance of wildfires due to climate change and the associated
health effects.

DESCRIPTION
Increasing incidence of wildfires in North Carolina is associated with climate change. The U.S.
Environmental Protection Agency is working to study the health effects of wildfires and learning how
to better inform the affected communities. This is being done through an app called Smoke Sense. The
N.C. Division of Public Health has also been working on wildfire and vulnerable populations in Hoke
County.

Wayne Cascio, M.D.

Acting Director the National Health and Environmental Effects Research
Laboratory
U.S. Environmental Protection Agency
cascio.wayne@epa.gov
Dr. Cascio received a B.A. from Johns Hopkins University and an M.D. from
the University of Maryland. Subsequently, he completed clinical training in
internal medicine and cardiovascular diseases at the University of North
Carolina at Chapel Hill. Dr. Cascio did post-doctoral training in experimental
cardiac electrophysiology at the Physiologisches Institut of the Universität Bern, Switzerland. Returning
to the faculty of the Department of Medicine at the University of North Carolina at Chapel Hill, he
established the Applied Physiology Laboratory. Dr. Cascio served as the Director of Cardiovascular
Research at the Center for Environmental Medicine, Asthma and Lung Biology at UNC Chapel Hill, and
the Medical Director of the Clinical Electrocardiography Laboratory at the University of North Carolina
Hospitals. Dr. Cascio joined the U.S. EPA as the Director of the Environmental Public Health Division in
January 2011. Dr. Cascio is a clinician/scientist who holds boards from the American Board of Internal
Medicine in Internal Medicine and Cardiovascular Diseases and has an appointment at the UNC School
of Medicine in the Department of Medicine, Division of Cardiology.

Lauren Thie, M.S.P.H.

Environmental Program Consultant, Climate and Health
N.C. Department of Health and Human Services
lauren.thie@dhhs.nc.gov
Ms. Thie is currently an environmental program consultant for the North
Carolina Department of Health and Human Services and serves as Principal
Investigator for the Climate and Health Adaptation and Monitoring Program
cooperative agreement with the Centers for Disease Control and Prevention.
Ms. Thie has worked in climate and health through CDC funding at the
state level for seven years. Ms. Thie chairs the Council of State and Territorial Epidemiologists’ Climate,
Health, and Equity Subcommittee. In addition to her experience, she has conducted public health
projects in Kenya, Mali, Southern California, and Vietnam. She graduated in 2009 with a Master’s degree
in Environmental Health Sciences from the Gillings School of Global Public Health at the University of
North Carolina at Chapel Hill.
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GOAL
Inform participants about the cost associated with air quality health effects.

DESCRIPTION
This presentation will provide a brief history and rationale for the U.S. EPA’s approach to analyzing the
economic value of the health burdens from air pollution and conducting economic benefit analyses
for air pollution regulations. It will provide a brief introduction to EPA’s benefits analysis software,
BenMAP-CE, and provide some recent examples of analyses of air pollution health costs and estimates
of economic benefits of air pollution policies. Examples of challenges in developing economic benefits
estimates for emerging health concerns such as neurodevelopmental and reproductive outcomes will
also be discussed.

Bryan Hubbell, Ph.D.

Senior Advisor on Social Science
U.S. Environmental Protection Agency
hubbell.bryan@epa.gov
Dr. Hubbell is currently Senior Advisor on Social Science for the U.S.
Environmental Protection Agency (U.S. EPA) Office of Research and
Development (ORD). He advises ORD senior management on opportunities
for integration of social sciences in environmental research programs,
promotes interdisciplinary and translational science methods to address complex environmental public
health challenges, and chairs EPA’s Social-Environmental Science Exchange. Dr. Hubbell previously
worked for 18 years in EPA’s Office of Air Quality Planning and Standards (OAQPS) where he was the
Senior Advisor for Science and Policy Analysis in the Health and Environmental Impacts Division. He
also previously led OAQPS’ Risk and Benefits Group which is responsible for estimating exposures
and risks associated with criteria air pollutants and conducting benefits analyses for major air pollution
regulations. He has written and presented extensively in the U.S. and internationally on health and
environmental impacts of air pollution and economic benefits and costs of air quality regulations,
serving as the principal benefits analyst for many of EPA’s regulatory analyses, and led the project team
that developed the environmental Benefits Mapping and Analysis Program (BenMAP). Dr. Hubbell has
a Ph.D. in economics from N.C. State University. His current research interests include translational
science for environmental public health, understanding how low-cost environmental and health sensors
can impact individual and community health protective behaviors, and improving communication of
environmental health risks and interventions to reduce exposures and improve public health.
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BREAKOUT SESSIONS
BREAKOUT SESSION:
Engaging Vulnerable Communities in Research
GOAL
DESCRIPTION

PANELISTS
Moderator*

Increase the practice of incorporating vulnerable communities in research
to improve the design and execution of studies and interventions.
When professional scientists involve community members in designing
research projects and collecting data, they gain a deeper understanding
of the community’s priorities and needs along with a richer data set.
Research methods that include the community such as community-based
participatory research (CBPR), citizen science and others can provide realworld evidence on how and where air pollution exposure is taking place
and how that exposure is affecting people’s health. This type of research
often brings together different types of researchers leading to a more wellrounded understanding of the relationship between air pollution, personal
behavior and other community factors.

Wayne Cascio, M.D.

Acting Director, National Health and Environmental Effects Research
Laboratory
U.S. Environmental Protection Agency
cascio.wayne@epa.gov

Katy May, M.E.M.

Director of Community Outreach and Engagement Core
N.C. State University
kmay2@ncsu.edu

Liam O’Fallon, M.A.*

Health Specialist
National Institute of Environmental Health Sciences
ofallon@niehs.nih.gov

Lauren Thie, M.S.P.H.

Environmental Program Consultant, Climate and Health
N.C. Department of Health and Human Services
lauren.thie@dhhs.nc.gov
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BREAKOUT SESSION:
Health and Air Monitoring Data Needs
GOAL

To create a plan detailing how North Carolina can improve the quality and
quantity of health and air monitoring data and what that would look like in
the next five to ten years.

DESCRIPTION

This topic would tie into the recommendation of better health and monitoring
data across N.C. Improved data can help researchers, policymakers and
communities better understand the different individual responses to air
pollution exposure and the synergistic effects of multiple pollutants.
However, obtaining accurate and exhaustive health data can be challenging.
In some cases, the data simply is not collected, and there is no central
clearinghouse for data which is collected.
At the 2017 NC BREATHE conference participants noted a need for more
ambient air monitors. Ambient air monitoring data allows us to understand
air pollution sources and composition. The current sparse network of
ambient air monitors in North Carolina offers incomplete data, leaving most
counties – including the ones with the most vulnerable populations – with
extrapolated data instead of actual data points. Data from air quality monitors
offers context for health data, provides better information for policymaking
and allows individual communities to understand their exposure and needs.
This session will discuss how the state can expand its network and what
that network would look like. It will also consider what health and monitoring
data is needed and how best to collect and distribute it.

PANELISTS
Moderator*

Calvin Cupini

Citizen Science Manager
Clean Air Carolina
calvin@cleanaircarolina.org

Gayle Hagler, Ph.D.*

Assistant Laboratory Director for Air,
Climate, and Energy
U.S. Environmental Protection Agency
hagler.gayle@epa.gov

Julia Kravchenko, M.D., Ph.D.
Assistant Professor of Surgery
Duke University
julia.krauchanka@duke.edu

H. Kim Lyerly, M.D.

George Barth Geller Professor of
Research in Cancer, Professor of
Surgery and Immunology, Associate
Professor of Pathology, Director
of Surgical Science and Applied
Therapeutics Section
Duke University
kim.lyerly@duke.edu

Jess Rinsky, Ph.D., M.P.H.
Epidemiologist
N.C. Division of Public Health
jess.rinsky@dhhs.nc.gov

Ray Stewart

Regional Compliance Supervisor
N.C. Division of Air Quality
ray.stewart@ncdenr.gov
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BREAKOUT SESSION:
Air Quality Policy Impact Analysis
GOAL

Create a plan on how to conduct and implement air quality policy impact
analysis at the state level.

DESCRIPTION

Policymakers at all levels of government and in institutions can learn
from research scientists to endorse policies based on a comprehensive
understanding of their potential impacts as well as test their effectiveness
through continuing analysis. Comprehensive health and economic
impact analysis of air pollution policies, both at baseline and following
implementation, can help move air quality policy forward. The 2002 Clean
Smokestacks Act offers an example of how strong air quality legislation
benefited public health, the environment and the economy of North
Carolina by strengthening the Western North Carolina tourism industry
and reducing the economic burden of disease associated with air pollution
exposure on the state. Currently the North Carolina Department of
Environmental Quality requires an environmental impact analysis for many
policy decisions, but health and economic impacts are not adequately
explored.
State agencies should be required to perform health and economic impact
analyses before and after implementation of new air policies, and provide
the findings to policymakers to inform future policy decisions. This session
will discuss how this can best be accomplished and implemented.

PANELISTS
Moderator*

Bryan Hubbell, Ph.D.

Senior Advisor on Social Science
U.S. Environmental Protection Agency
hubbell.bryan@epa.gov

Steve Wall, J.D.*

Policy Research Associate
N.C. Policy Collaboratory
University of North Carolina at Chapel-Hill
swall@email.unc.edu

Vanessa Zboreak, J.D.
Professor of Practice
Wake Forest University
zboreavr@wfu.edu

NC BREATHE 2018

PRACTICING TRANSLATION: AN EXERCISE IN MEDIA
RELATIONS WITH BREAKOUT SESSION LEADERS
Moderator*

• LIAM O’FALLON, M.A.

Health Specialist
National Institute of Environmental Health Sciences

• GAYLE HAGLER, PH.D.

Assistant Laboratory Director for Air, Climate, and Energy
U.S. Environmental Protection Agency

• BRIAN SOUTHWELL, PH.D.*

Program Director, Science in the Public Sphere, RTI

• STEVE WALL, J.D.

Policy Research Associate
N.C. Policy Collaboratory at the University of North Carolina, Chapel-Hill
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RESEARCH POSTERS
Calvin Arter and Sarav Arunachalam
Graduate, University of North Carolina at Chapel Hill, Environmental Sciences and Engineering
Using Higher Order Sensitivity Approaches to Assess Aircraft Emissions Impacts on O3 and PM2.5
In this study, we utilize the Higher-order Decoupled Direct Method in Three Dimensions (HDDM-3D as
implemented in CMAQ v5.0.2) to quantify the impacts of aircraft emissions during landing and takeoff (LTO)
cycles at select airports. We calculate first and second order sensitivities of both O3 and PM2.5 to 2005 aircraft
emissions to perform quantitative analyses to assess the number of airport-level operations needed to transition
areas between attainment and non attainment of the NAAQS. We assess this for five airports in regions that
are currently in attainment of O3 and PM2.5 NAAQS: Boston Logan (BOS), Kansas City (MCI), Raleigh-Durham
(RDU), Seattle-Tacoma (SEA), and Tucson (TUS); and four airports in current non attainment areas: Chicago
O’Hare (ORD), Hartsfield-Jackson Atlanta (ATL), John F. Kennedy (JFK), and Los Angeles (LAX).
We find that an emissions increase is needed in the modeling grid cells where the airports are located for O3
concentration reduction in those cells due to the titration from aircraft NOx emissions. With the impact varying
by airport size and whether it is located in an attainment or non-attainment region; Tucson, Boston Logan,
Los Angeles, Atlanta, and New York needed a 112.8, 9.6, 1.7, 3.1, and 1.3 times increase in aircraft emissions,
respectively to decrease O3 by 1 ppb at the airport grid cell. Tucson, Boston Logan, Los Angeles, Atlanta, and
New York needed a 125.6, 21.4, 3.9, 4.8, and 9.4 times reduction in emissions, respectively to decrease PM2.5
by 0.1 ug/m3 . While these numbers show that the aircraft emissions during LTO are not the main contributor
to air pollutant formation near airports, our framework for this analysis provides key insights into the relationship
between precursors and air pollutants. Furthermore, this framework can be expanded to other emission sectors
to help inform development of emission reduction strategies for air quality management.

Jordan Baker
Graduate, Marine, Earth, and Atmospheric Sciences, North Carolina State University
Can AERMOD Accurately Predict Ammonia Concentrations in Areas of Heavy Agricultural Production?
Although ammonia is well understood, it is very difficult to model. The reason for this is that local sources of
NH3 are a significant determinant in the measured concentration at a given location. Most dispersion models
tend to fall short in accurately representing ammonia concentration because they cannot capture these localized
sources. However, if large sources of ammonia are near these localized sources, the smaller sources can be
overwhelmed, increasing the predictability of ammonia concentrations. Mirroring Eastern North Carolina’s hog
industry, the Eastern Shore of Maryland is a national leader in broiler production and ammonia emissions. Using
Maryland AFO data, all broiler operations on the Maryland Eastern Shore were modeled using the AERMOD
dispersion model and treated as sources for computational analysis at 23 locations of interest. Meanwhile,
samplers were placed for 28 days at these areas of interest to collect ground-based concentrations. A sensitivity
analysis was conducted to find a realistic value of ammonia deposition velocity (cm/s), beginning with a value
of 1.0 and iterating by 0.1 to a maximum of 4.0. A deposition velocity of 2.4 cm/s gives a percent difference of
about 1% at two sampling locations in the center of the Delmarva Peninsula. These locations were surrounded
by a large concentration of broiler CAFOs. Where monitoring sites are near urban and marine sources, ammonia
concentrations are much different. Given these results, it is determined that AERMOD can accurately predict
ammonia concentration in areas where prominent sources can be found. There is a significant decrease in the
model’s ability as you move away from the highest density of sources. However, understanding that AERMOD
has the ability to predict model concentrations and deposition can help us determine how much ammonia these
broiler CAFOs are contributing to their local environment, and in some cases, their region.
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John J. Bang, Theophraste Noussi, Halley Brantly, Kshitij Kumar, Collis Johnson
Environmental Engineeirng and Medicine, North Carolina Central University
Impacts of Land Use Practice, Traffic Patterns, and Human Activities on Air Quality in a Local Durham
Community, North Carolina
Exposure to ambient air pollutants including particulate matter (PM), ozone, carbon monoxide, and nitrogen
oxides from various human activities has been known to cause serious health effects including death. Despite
many studies conducted in the past, few studies have been conducted to assess the exposure amount and
patterns in local communities with high traffic volumes, especially in minority communities. In this study,
pollutants including PM2.5, ultrafine particles, ozone, NOx/NO2, CO, and weather conditions were monitored
for two years (2014-2016) with two seasonal campaigns per year at four quadrant residential sites around an
intersection of a busy local highway in Durham, North Carolina. The land use practice around the town was
statistically evaluated with other variables such as traffic volumes, driving directions, and weather conditions
to see correlations among all involved pollutants. Data was also evaluated to see if there are also spatial and
temporal differentiations in exposure outcomes. Results indicate that:1) PM2.5 and ultrafine particle at Durham
site were weakly correlated and negatively correlated with ozone, 2) Traffic and meteorology variables were
significant predictors of directly emitted pollutant concentrations (ultrafine particle, NOx, and black carbon), 3)
Significant predictors of ultrafine concentrations included land use variables (i.e., distance to road and distance
to bus stop and vehicle trajectory measurements which include CO and NOx emission), 4)The spatial model
for Durham site data performed significantly better than the independent model, and 5) The difference in the
exposure levels to ultrafine particles was more prominent between morning and afternoon rush hours in both
winter and summer seasons.
Casey Bray, William Battye, Viney P. Aneja
Graduate, Atmospheric Sciences - North Carolina State University
Ammonia Emissions from Biomass Burning in the Continental U.S.
Gaseous ammonia (NH3) plays a crucial role in the earth’s atmosphere. Major sources of atmospheric ammonia
include agriculture and fires. However, emissions of ammonia from biomass burning are poorly quantified both
on a national and global scale. The objectives of this study are to quantify ammonia emissions from biomass
burning from 2005 to 2014 across the Continental United States (CONUS), to identify the trends in fires strength
and frequency as well as trends in ammonia emissions, and to compare the calculated ammonia emissions from
biomass burning with the U.S. Environmental Protection Agency (EPA) National Emissions Inventory (NEI), the
Fire Inventory from the National Center for Atmospheric Research (FINN) and the Global Fire Emissions Database
(GFED). This study will utilize satellite datasets (e.g. NASA’s Fire Information for Resource Management System
(FIRMS) and Moderate Resolution Imaging Spectroradiometer (MODIS) Burn Area) to evaluate the annual fire
strength and frequency as well as to calculate the total ammonia emissions across the CONUS. As the climate
continues to change, the pattern (frequency, intensity and magnitude) of fires across the U.S. will also change,
leading to changes in ammonia emissions. Therefore, a statistical regression model has been developed in
order to help quantify the impact temperature has on NH3 emissions and thus allow us to predict future NH3
emissions from biomass burning using both fire and meteorological data. Preliminary results of this study (only
for years 2010-2014) showed the total fire number and the average fire radiative power have decreased, while
the total yearly burn area has increased. The average annual NH3 emissions from biomass burning on a national
scale during this period were approximately 59,375 ± 127,468 short tons year-1, where 1 ton = 2000 lbs, of
ammonia emissions across all emission sectors, for 2010 to 2014. Comparisons against the 2014 EPA NEI,
which estimates a total of ~3,845,562 tons year-1 suggests that this estimated amount of atmospheric ammonia
accounts for over 1.5% of all emissions on a national scale. The preliminary results of this study suggest that
atmospheric ammonia emissions from biomass burning may be underestimated on a national scale.
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Teri Conner, Andrea Clements, Ronald Williams, Amanda Kaufman
U.S. Environmental Protection Agency
Office of Research and Development, Research Physical Scientist - Air Quality, U.S. Environmental Protection
Agency
Sensor Evaluation from the Community Perspective – Tools and Techniques
Advances in low-cost sensor technologies for air quality measurement have the potential to provide more costeffective ways to monitor air quality. Their accessibility and ease-of-use is attracting citizens to use these devices
to learn more about air quality in their communities. EPA scientists have been conducting performance evaluations
of such sensors by comparing the data they produce with data from collocated reference monitors. With the
increasing use of low-cost sensors by citizens, EPA recognized the need to help non-experts conduct their own
sensor evaluations. To meet this need, the U.S. EPA’s National Exposure Research Laboratory was awarded an
internal grant through a citizen science initiative competition to conduct a community-led air sensor evaluation
project. In this project, EPA partnered with two community groups to conduct a sensor performance evaluation
using their choice of sensor devices. EPA provided each partner with three copies of their selected low-cost
sensors that measure a pollutant of concern to their community. To enable each partner to conduct an effective
evaluation, EPA provided in-person training on evaluating sensors through collocation with reference monitors,
as well as specific instruction on the use of their chosen sensor devices, supplemented with guidance documents
written for use by non-experts. One of the biggest hurdles in citizen-led community air monitoring projects is
the data – management, evaluation, interpretation, visualization, and communication. To help our community
partners with this most challenging aspect of sensor evaluation, we developed an easy-to-use spreadsheetbased macro tool, complete with guidance for performing data comparisons and interpreting the results. Each
partner reported back to EPA on their experience as non-experts in deploying the sensors for evaluation and
in the data recovery and analysis. Here we share the potential for the tools and techniques developed for this
project to be used successfully by the broader user community.

Nathaniel MacNell
Ph.D. Candidate, UNC Chapel Hill School of Public Health (Epidemiology)
Effects of community exposures to air emissions from swine industrial livestock operations on sleep
Swine Industrial Livestock Operations (ILOs) are a significant source of air pollution in eastern North Carolina.
The state’s 2,292 permitted swine ILOs are concentrated in rural, poor, and Black neighborhoods with limited
access to public health services and resources. Swine ILOs negatively impact rural life by disrupting outdoor
activities and causing disease symptoms including respiratory impairment, stress, negative mood, and increased
blood pressure. Emissions from swine ILOs are complex mixtures; major components include odorant chemicals
(hydrogen sulfide and ammonia), particulate matter (feed dusts and dander), and bioaerosols (liquid hog waste).
I address an important gap in the literature on the impact of swine ILOs on community health by estimating
the effects of ILO emissions exposures on sleep. Sleep is essential for health and the enjoyment of life; lessthan-recommended (<7h) sleep duration is associated with mental illness, weight gain, accidents, high blood
sugar, high blood pressure, and mortality through circadian, stress, and hormonal pathways. I use data from the
Community Health Effects of Industrial Hog Operations (CHEIHO) study to estimate the effects of ambient swine
ILO pollutant concentrations on sleep among those living nearby. CHEIHO is a community-based, participatory
research project that collected repeated assessments of air pollutant concentrations, sleep duration, and time
outside over a two-week study period. Preliminary results suggest that community exposure to ILO air emissions
adversely effects sleep quality. A better understanding of the impacts of swine ILO pollutant exposures is
important for guiding policy and technology development to protect the health of communities without hindering
sustainable agricultural production. This research linking community air quality to sleep impacts could have
broader implications for protecting public health.
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Stephen Reece, Ron Williams, Maribel Colón, Evelyn Huertas, Marie O’Shea, Pat Sheridan, David Southgate,
Gladys Portuondo, Noel Díaz, and Barbara Wyrzykowska-Ceradini
ORISE Participant hosted by U.S. EPA
The Efficacy of Low-Cost Air Quality Sensors for Citizen Science: The Peñuelas Project
The U.S. Environmental Protection Agency (EPA) and Desarrollo Integral del Sur, Inc. (DISUR), a Puerto Ricobased community action group, collaborated on research to determine the efficacy of citizen science involving
the use of low-cost air quality sensors. EPA developed a unique, low-cost, battery powered, multi-pollutant
Citizen Science Air Monitor (CSAM) that was provided to DISUR along with the training/tools required for its
operation. The citizens established a community effort to conduct approximately five months (October 2016
– February 2017) of intensive air quality monitoring using the CSAMs in an area of Puerto Rico (TallaboaEncarnación, Peñuelas) having little historical data on pollutant spatial variability. A total of more than 1.2 million
five-minute real-time measurements of fine particulate matter (PM2.5; particle diameter of 2.5 microns or
less), nitrogen dioxide (NO2), total volatile organic compounds (tVOCs), and meteorological parameters (wind
speed, wind direction, temperature, relative humidity) were obtained. Nine CSAM units were also collocated
at a regulatory site in Ponce, Puerto Rico for 1-week (December 7th – 14th, 2016) to understand sensor
performance. Although regulatory monitors were unavailable during the collocation, sensors were able to be
normalized to each pollutant’s median response to allow for relative spatial comparisons. The study provided
the Peñuelas and surrounding communities an in-depth investigation of local air quality and opportunities for
citizen scientists to gain extensive experience in the use of emerging air pollution sensor technologies. The
collaboration also provided EPA with an opportunity to evaluate low-cost air quality sensor performance under
harsh environmental conditions (e.g., high relative humidity in a coastal environment). We present the approach
and preliminary environmental findings of EPA and DISUR’s efforts to deploy a low-cost multi-pollutant air
quality sensor operated by citizen scientists.
Katelan Vandenberg
Graduate Student, Lenoir-Rhyne University, Master in Public Health
Air Pollution and the Willingness of the Older Adult Population to Participate in Physical Activity
Abstract: The threat of adverse health effects from exposure to air pollution is major public health concern.
Individuals need to be aware of the risks of exercising while air quality is poor, especially for the vulnerable
populations that include older adults, children, and individuals with pre existing conditions. Purpose: This study
assessed older adults’ knowledge of air quality, and their willingness to participate in physical activity when air
quality is poor.
Methods: Older adults (age 55-70 years old) living in McDowell County, N.C., were recruited from Corpening
Memorial YMCA. Participants (n=101; Mean age=63, SD=5.56) completed a 16-item, self-administered written
survey to report their physical activity experiences and knowledge about air quality.
Results: Only 19.6% of participants correctly answered all six knowledge items regarding air pollution (M=4.22,
SD=1.43). Most participants (67%) reported that they do not monitor air quality; 44% of the participants
reported that in last 12 months they changed their behavior when they were informed that air quality was bad.
Independent-samples t-tests determined there was no significant difference in knowledge scores by gender
(t(98) = .093, p=.09), but did find a significant difference in knowledge scores by income (t(82) = =1.999, p<.05).
Conclusion: The findings suggest that although these older adult participants do not monitor air quality, they
are open to changing their behavior (such as doing outdoor physical activities) when they are informed that air
quality is poor. There is opportunity to increase knowledge for this population, which is particularly important
for those with lower incomes. Air pollution and poor air quality are major environmental risks to health for older
adults, and education is key to creating awareness and changing behaviors to reduce health risks.
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Calvin K Ward-Caviness, Anne E Corrigan, Kristen M Rappazzo, Christina Baghdikian, Mary Clare Hano, David
Diaz-Sanchez, Ana G Rappold
U.S. Environmental Protection Agency Human Studies Facility
Health effects from smoke exposure as reported by users of the Environmental Protection Agency’s Smoke
Sense application
Background: Large wildfires are increasing in frequency and contribute substantially to the air quality across the
United States. Smoke Sense is an initiative that aims to understand the health effects of wildfire smoke exposure
and evaluate effective forms of communication. The Smoke Sense mobile application was developed to study
how the public receives and interprets information on wildfires, in order to improve education of the public
about the relationship between wildfire smoke and health, and incentivize behaviors that reduce an individuals’
exposure.
Methods: Smoke Sense was designed by EPA researchers and released on both the iOS and Android mobile
operating systems during the 2017 wildfire season. Upon download, users were prompted to set up a baseline
profile and to weekly answer questions related to smoke observations and health outcomes. Users could view
daily air quality and report wildfires in their area, and were able to answer questions related to air quality, health,
and smoke exposure reduction actions.
Results: From 8/1/2017 through 11/20/2017 Smoke Sense was downloaded 4,508 times by users who logged
into the application 49,622 times. Approximately 92% of users logged into Smoke Sense more than once. Users
were overall well-educated and resided in the Western United States. During smoke episodes, as compared to
other times, users were far more likely to report a variety of symptoms including: cardiac symptoms; lung, nose,
and throat irritation; symptoms related to eye and ear irritation, and being tired, dizzy, or experiencing viral
infections.
Conclusions: The Smoke Sense mobile application reached a large user base within a relatively short amount of
time and communicated to users about air quality and smoke exposure risks while collecting valuable information
on experienced symptoms. Data collected from users reinforces that wildfires are an important environmental
public health issue. This abstract does not necessarily represent EPA policy.
Anne M. Weaver, Emily Pfaff, James Champion, Wayne E. Cascio, Robert B. Devlin, Lucas M. Neas, David DiazSanchez, Cavin K. Ward-Caviness
Professional
Environmental Public Health Division, U.S. Environmental Protection Agency
Application of a large electronic health record database to study effects of air quality on mortality in a heart
failure population
Background: Electronic health records (EHRs) are now a ubiquitous component of the U.S. healthcare system and
are attractive for secondary data analysis as they contain detailed and longitudinal clinical records on potentially
millions of individuals. However, due to their relative novelty, the strengths and limitations of such databases for
environmental research have not been well explored. Here we use EHRs to study environmental risks in heart
failure (HF) patients, an understudied group of individuals.
Method: The Carolina Data Warehouse (CDW) is a large database of EHRs from individuals who visited a
UNC-affiliated hospital from July 1st, 2004 onward. Since inception, the number of hospitals and patients
submitting data to the CDW has steadily increased. Though detailed, these clinical records are not optimized for
environmental health studies. We obtained longitudinal records from 41,913 HF patients who presented to a
UNC hospital between 07/01/2004 and 12/31/2016. Using address data provided in hospital billing records,
we obtained 48,287 addresses; 40,874 were geocoded to street level, 7,347 to the zip code, 49 to the city, and
17 patients did not have a valid address at any visit. Using data from the EPA’s network of monitors, as well as
estimated air pollution based on satellite imaging, we are able to show strong associations between exposure to
particulate matter < 2.5µm in diameter and natural cause, cardiovascular, and cardiopulmonary mortality. Though
preliminary, these results suggest that the association between air quality and mortality in this population may
be substantially higher than that observed in the general population.
Conclusion: As EHRs become more prevalent, and as standardized access for research purposes increases, it will
be important for researchers to utilize these novel resources in a carefully considered manner to understand
relationships between air pollution exposure and health outcomes. This abstract does not necessarily reflect EPA
policy.
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Adrien Wilkie, Steve Wing, Yasuyuki Akita, Marc Serre, Stephanie Engel, Alexander P Keil
Graduate student at UNC Chapel Hill Department of Epidemiology
Community health impacts from treated sewage sludge applied to rural land:
migration

markers of off-site

Treated sewage sludge (TSS), a waste by-product of the wastewater treatment process, is often disposed
of through rural land application. TSS contains a number of chemicals, such as BDE-209 (a congener of a
polybrominated diphenyl ether-based flame retardant), that may be aerosolized and transported off-site during
application events. Residents living near these application sites are concerned about their exposure to TSS, and
often report foul odors and excessive flies. We aimed to quantify associations between estimated log(BDE-209)
and self-reported nuisance exposures among residents. We used data from the Rural Health Study, a crosssectional survey of agriculturally related nuisance exposures and symptoms in two North Carolina counties in
June 2010. The current analysis includes data from sites applied with TSS in the six months prior to the survey,
as reported by state records. We examined associations between estimated log(BDE-209) and self-reported
odor and excessive flies among 236 respondents using a linear model fit by generalized estimating equations
to account for clustering by household. We found no substantial associations between estimated log(BDE-209)
concentrations and self-reported frequency of flies. Estimated log(BDE-209) was weakly associated with selfreported TSS odor, although the strength and direction of this association varied by county, which had different
land application practices and waste stream inputs. TSS is a complex mixture that differs by source although it
is regulated as if it were a homogenous entity. Our results suggest that TSS may change by site with respects
to unregulated constituents and associated nuisances. Consequently, a single regulatory framework focused on
vector reduction and a limited number of known chemicals may not be sufficient to address the dynamic nature
of municipal wastewater streams. Improved on-site monitoring of aerosolized TSS may be warranted to better
characterize exposure to land-applied TSS.

Sarah Zelasky, Dr. Jeffrey R. Pierce, Dr. Bonne Ford, Dr. Maria Val Martin, Dr. Emily V. Fischer
senior undergraduate - BSPH Environmental Health, concentrated in Chemistry; Gillings School of Global Public
Health, UNC Chapel Hill (but research performed at Colorado State University’s Department of Atmospheric
Science as part of a summer Research Experience for Undergraduates)
Quantifying Future Health Effects due to Changes in U.S. Wildfire Frequency
Wildfire smoke exposure causes an estimated 339,000 worldwide deaths annually (Johnston et al. 2012).
Asthma, chronic obstructive pulmonary disease, and other cardiovascular and respiratory illnesses are associated
with exposure to wildfire PM2.5. Due to expected climate change in the 21st century, wildfire intensity and
frequency are projected to increase, thus increasing smoke PM2.5 exposure and the associated negative health
consequences.
We used simulated PM2.5 concentrations from the Community Earth Systems Model (CESM) combined with a
concentration response function to quantify how U.S. mortality attributable to PM2.5 exposure, and specifically
wildfire smoke, is projected to change throughout the 21st century. The CESM model simulations account for
predicted future climate forcings (RCP8.5), changes in future fire emissions, anthropogenic emissions, population,
and land-use.
Results showed that although total PM2.5 concentrations in the U.S. are projected to be similar in 2100 as in
2000, the dominant source of PM2.5 will change. Non-fire emissions (mostly anthropogenic) are projected to
decrease, but PM2.5 from U.S. wildfires is projected to increase from approximately 20% of all PM2.5 in 2000
to 80% of all PM2.5 in 2100. Furthermore, although the U.S. population is expected to decline between 2000
and 2100, the mortality attributable to wildfire smoke is expected to increase from ~25,000 deaths per year in
2000 to ~75,000 deaths per year in 2100.”
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