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US EPA 

Goals 

• Address climate change and improve 
air quality 

• Protect America’s waters 

• Clean up communities and advance 
sustainable development 

• Ensure the safety of chemicals and 
prevent pollution 

• Enforce environmental laws and 
ensure compliance 
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Mission 

• To protect human health and the 

environment 



EPA Administrator 
Gina McCarthy’s Priorities 

• Climate change & air quality 

• Water quality 

• Vitality of neighborhoods 

• Toxics & chemical safety 

• Partnerships to spur innovation 

• Research 

3 
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Provide science and technology to support EPA’s mission 

of protecting human health and the environment 

ORD Mission 
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Bristol Bay,  
Alaska 

Gulf 
Oil Spill 



EPA Research Supports 

Policy Decisions 

EPA sets standards for air pollutants that affect public 

health and the environment, reviews the standards every 5 

years, and supports implementation of the standards by the 

States.   

 

ORD research supports: 

• EPA’s  Office of Air and Radiation - in developing the 

standards, impacts analyses, monitoring and modeling methods 

• EPA’s Office of Enforcement - in developing measurement 

methods used to assess compliance 

• States - in modeling air pollutants to evaluate most effective 

control strategies 

• States - in air monitoring to determine compliance and 

identify sources contributing to air pollution. 
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Science to Support EPA’s 

Mission 

      Program Offices 
(Air, Water, Waste, Chemicals) 

Office of  

Research and  

Development 

National Decisions 

   Scientific Foundation 

Regional Offices 
Primary Interface  

with States 

Implementation 

EPA Mission: 

 Protect Human Health and the 

Environment 

• Policies 

• Regulations 

• Congressional  

   mandates 
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ORD Organizational Chart 
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Office of the  

Science Advisor 

• Innovation 

• Communications 
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Headquarters Offices 

• Science Policy  

• Administration and Research Support 

• Scientific Information and Management 

• Program Accountability and Resource    

  Management 

National Research  

Laboratories and Centers 

National Program Directors   
• Air, Climate & Energy 

• Safe and Sustainable Water Resources 

• Sustainable and Healthy Communities 

• Chemical Safety for Sustainability 

• Human Health Risk Assessment 

• Homeland Security 



Research Planning to 

Research Results 

Strategic 

Research Action 

Plans 

Conduct  Research 

and Develop 

Products 
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Deliver 
Products 

Research 
Priorities & 
Schedule  

                                Advisors and Stakeholders 

 

EPA Programs     EPA Strategic     Congressional      States, Tribes,              External 
 and Regions              Plan                  Mandates        Local governments        Science 
                                                    Other stakeholders        Advisors 

Needs & 
Priorities 



ORD Resources at a Glance 

 
• ~1,650 FTEs 

• $538 million budget 

– $52 million extramural research 

grant program (STAR) 

– $9 million STAR fellowship 

program 

• 13 lab or research facilities 

(FY 2014 Interim  

Operating Plan) 
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ORD Research Facilities 

 

Newport, OR 

Las Vegas, NV 

Duluth, MN 

Ada, OK 

Gulf Breeze, FL 

Athens, GA 

Chapel Hill, NC 

Grosse Ile, MI 

Narragansett, RI 
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Washington, DC 
Cincinnati, OH 

RTP, NC 
 

Corvallis, OR 

Edison, NJ 



Achieving our goal 
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• Innovative – foster creativity and stimulate 

transformational change 

• Integrative – work collaboratively across 

disciplines, with other research organizations, 

and with stakeholders 

• Solution–Oriented – emphasis on developing 

sustainable solutions 

• Responsive – provide relevant and timely 

results to inform environmental policy 

decisions 



Air, Climate & Energy Safe & Sustainable 

Water Resources 

Sustainable & Healthy 

Communities 

Chemical Safety for 

Sustainability 

Human Health Risk 

Assessment Homeland Security 
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ORD Research Programs 

 



Office of Research and Development 
National Health and Environmental Effects Research Laboratory 
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Air, Climate & Energy  
Research 

Vision –  
Provide cutting-edge scientific information and tools to support EPA’s strategic goals to protect 
and improve air quality and take action on climate change in a sustainable manner. 

Research Themes –  

Assess impacts – associated with air pollutants and 
climate change at individual, community, regional, 
and global scales 

Prevent and reduce emissions – develop and 
evaluate environmentally sustainable, cost effective, 
and innovative multipollutant and sector-based 
approaches 

Respond to changes in climate and air quality – 
provide information needed by individuals, 
communities, and government agencies to adapt to 
the impacts of climate change and make informed 
public health decisions regarding air quality 

 

 

 

Partners –  
Office of Air and Radiation  
Office of Water 
Office of Solid Waste and Emergency Response 
Office of Enforcement and Compliance Assurance 
EPA Regions 

Office of Research and Development 
National Health and Environmental Effects Research Laboratory 



Office of Research and Development 
National Health and Environmental Effects Research Laboratory 

15 Office of Research and Development 
National Health and Environmental Effects Research Laboratory 

Sustainable and Healthy  
Community Research Program 

Vision –  
SHC research will inform and empower decision-makers in communities - and in federal, state  
and tribal programs  - to equitably integrate human health, ecological and economic factors into 
their decisions in order to achieve community sustainability. 

Research Themes –  

Provides methods and tools to fully account for the  
environmental, social and economic costs and 
benefits of alternative policy and management 
decisions, and tradeoffs among them.   

Develops  innovative approaches for communities to 
access and share data and analyses.  

Improves protection of human health and the 
environment by evaluating sustainable provision of 
ecosystem services and the ways that human well 
being is affected by the natural and built 
environment. 

 

 

Partners –  
Office of Solid Waste and Emergency Response 
EPA Regions 
Office of Air and Radiation 
Office of Water 
Office of Children’s Health 
Office of Sustainable Communities 
Office of Environmental Justice 

environment 

economy society 



Office of Research and Development 
National Health and Environmental Effects Research Laboratory 
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National Health and Environmental Effects Research Laboratory 

Safe and Sustainable 
Water Resources Research Program 

Vision –  
An integrated, systems approach to research for the identification and development of the 
scientific, technological and behavioral innovations needed to ensure clean, adequate and 
equitable supplies of water that support human well-being and resilient aquatic ecosystems 

Research Themes –  

Sustainable Water Resources 

Ensure safe and sustainable water quality and 
availability; protect human and ecosystem health; 
protect and restore water resources 

 

Sustainable Water Infrastructure 

Ensure sustainability of critical water resources; 
integrated water resource management; safe, high 
quality drinking water; transport and treatment of 
wastewater and stormwater 

 

 

 

Partners –  
EPA Program Offices and Regions, USGS, USFWS, 
NOAA, USDA, DoD, DoE, states, tribes, universities, 
NGOs, international community 

http://www.epa.gov/ord/priorities/waterresources.htm 

http://www.google.com/imgres?imgurl=http://www.yadkinriverkeeper.org/sites/default/files/Drinking-Water.jpg&imgrefurl=http://www.yadkinriverkeeper.org/content/drinking-water&usg=__7mXb9kPZXUuwLb2ybiIBqRsgQqQ=&h=209&w=275&sz=28&hl=en&start=7&zoom=1&tbnid=GzLRsAX35WQrEM:&tbnh=87&tbnw=114&ei=xJqxTqnwAYXe0QHOnsyjBA&prev=/search?q=clean+water+image+site:.org&hl=en&sa=G&rls=com.microsoft:*:IE-SearchBox&tbm=isch&itbs=1
http://www.google.com/imgres?imgurl=http://hidefwallpaper.org/wp-content/gallery/2_water_wallpaper_06/clean_water_wallpaper_180cf.jpg&imgrefurl=http://hidefwallpaper.org/water_wallpaper&usg=__WZBlzfiwkruwi8D_DOt7cr5mwhc=&h=1200&w=1600&sz=454&hl=en&start=68&zoom=1&tbnid=OrqyMVd8h1xZqM:&tbnh=113&tbnw=150&ei=QpuxTtjrM-Lx0gH18JDWAQ&prev=/search?q=clean+water+image+site:.org&start=63&hl=en&sa=N&rls=com.microsoft:*:IE-SearchBox&tbm=isch&itbs=1
http://www.google.com/imgres?imgurl=http://wisconsinwetlands.org/photo/QuincyBluff_DrewFeldkirchner.JPG&imgrefurl=http://www.wisconsinwetlands.org/alerts/alert_20100113.htm&usg=__ASHwt26EjAt-CyvVgkKWr3dd2EU=&h=336&w=448&sz=43&hl=en&start=66&zoom=1&tbnid=a8yDQDBQYNm5BM:&tbnh=95&tbnw=127&ei=QpuxTtjrM-Lx0gH18JDWAQ&prev=/search?q=clean+water+image+site:.org&start=63&hl=en&sa=N&rls=com.microsoft:*:IE-SearchBox&tbm=isch&itbs=1


ORD Budget by Research 

Program 
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Air, Climate and 
Energy ($95M) 

Human Health 
Risk Assessment 

($43M) 

Safe and 
Sustainable 

Water Resources 
($111M) 

Homeland 
Security ($24M) 

Chemical Safety 
and 

Sustainability 
($91M) 

Water Quality 
Research Grants 

($4M) 

Sustainable and 
Healthy 

Communities 
($170M) 

2014 FUNDING ($ MILLIONS)* 

ORD FY2014 Interim Operating Plan Budget    *Totals may not add due to rounding. 



Air, Climate, & Energy 

 

• Assess impacts of air pollution 

and climate change 

• Prevent and reduce emissions 

• Respond to changes in climate 

and air quality 

Dan Costa 

National Program 

Director 
18 



EPA Research Integrated 

Across Laboratories 

Multiple ORD Labs and centers 

conduct an integrated air pollution 

research program 

• Research Triangle Park 

• Chapel Hill 

• Corvallis 

• Washington, DC 

• NCER grantees across the U.S 

 

Outdoor chambers  

for ecosystem impact  

studies in Corvallis 

Human health study  

in Chapel Hill 

Evaluating regulatory monitors and new  

air sensors in Research Triangle Park 

Emission measurement and  

methods in Research Triangle Park 
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Environmental Public Health Division 
Human Studies Facility, Chapel HIll, NC 
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76 EPA Staff, 55% with Ph.D.’s 
– 70 Scientists 
–   6 Administrative Support 
(4 Pulmonologists, 1 Cardiologist, 2 
Veterinarians, 4 RNs, & 12 Engineers) 

8 environmental chambers 
On-site engineering contractor and human 
study recruiting contractor 
 
Capacity to do controlled human exposure 
studies (various fractions of PM, dilute diesel 
exhaust, woodsmoke, and gases) 

The Environmental Public Health Division performs epidemiological, clinical, and animal 
toxicology research in support of the assessment of risk and public health outcomes.  

Current Research Topics 
 

•  Evaluates the impact of environmental exposures on 

human health by developing and validating biomarkers of 

exposure and effects  

•  Conducts population-based and human clinical studies 

and parallel animal and in vitro and in vivo toxicology 

studies 

•  Assesses the impact of environmental actions and 

decisions on public health outcome 



Grand Challenges 
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Grand Challenge #1 

Provide hazard and disaster information where and when it is 
needed 

Grand Challenge #3 

Develop hazard mitigation strategies and technologies 

 
Grand Challenge #4 

Assess disaster resilience 



Wildfire Smoke Guide 

22 

• The 2008 Wildfire Smoke Guide is 
being up-dated by a team including 
members from US Forest Service, CDC 
and US EPA. 
 

• Provides guidance for public 
health officials and is available 
on-line for public education 

 

• Published CME course for health care 
providers on health effects of ozone 
 

• Near completion of a CME course for 
health care professionals for health 
effects of PM 



 Communicating Wildfire Smoke 
Advisories and Forecasts  
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 Communicating Preparation for 
Wildfire Smoke 
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 Communicating Risk for Wildfires 
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Sustainable & Healthy 

Communities 

26 



Wildfire Smoke & Health 
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• Evans Road Fire on 
Pocosin Lakes National 
Wildlife Refuge 
 

• Initiated by lightning 
strike on June 1, 2008 
 

• Burned 40,704 acres 
 

• 60% of the acreage was 
refuge property and the 
remainder State or 
private land 
 

• Countless tons of peat 
were consumed by the 
fire 
 

• Suppression efforts cost 
approx $20 million 

Stilted trees, resulting from deep peat fire 

www.fws.gov/pocosinlakes/news/ERF/news-erf-out.html 



Wildfire Smoke & Health 

• SES factors at the county 
level modified risk of   
health effects air 
pollution exposure. 

• Satellite data and syndromic 
surveillance were combined 
to assess the health impacts 
of wildfire smoke in rural 
counties with sparse air-
quality monitoring. This is 
the first study to show both 
lung and cardiac effects after 
brief exposure to peat 
wildfire smoke. 

28 
• Study suggests that forecasting might be used to mitigate smoke-related health 

care utilization and social costs (in review).  



Progress on Health Effects of 
Wildland Fire 
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Over the past three years EPA 
has shown that peat wildfires 
in 2008 in eastern NC were 
associated with: 
• Excess ED visits for asthma and 

other respiratory diseases, and 
heart failure 

• Risk was related to poverty 
• Cost were substantial 
• Animal toxicology studies showed 

that the respiratory system was 
more sensitive to the coarse PM 
fraction and the CV system was 
more sensitive to the ultrafine 
fraction 

 
EPA is modeling the cost-benefit of 
public health notification for various 
increases in wildfire smoke based on 
the health effects associated with 
the 2008 peat wildfires in NC 



Controlled Exposure Studies 
Wood smoke 
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Ambient PM Concentrator 
EPA Human Studies Facility 
Chapel Hill, NC Conclusions: human exposure to WSP may be associated with 

evidence of both systemic and pulmonary inflammation. 

• 10 healthy individuals 
(ages 18 to 40 years). 
PM2.5, 485±84 µg/m3 for 2 
hrs with intermittent 
exercise. 

• % Neutrophils in 
bronchoalveolar lavage 
after Air or Woodsmoke 
(red oak) relative to air 
exposure.  

Air             WSP 
Exposure 



Controlled Exposure Studies 
Concentrated ambient air particles 
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Exposure of healthy middle-aged adults to Concentrated Ambient Air Particles (CAPs) 
for 2 hr induced acute cardiac and lipid changes after supplementation with olive oil, 
but not fish oil. 
 
Findings suggest that omega-3 fatty acid supplementation offers protection against 
the adverse cardiac and lipid effects associated with air pollution exposure. 

Environmental Health Perspectives 120:952, 2012 



Biological Pathways Linking 
PM exposure to CVD 

32 
Brook, R. D. et al. Circulation 2010;121:2331-2378 



Estimated PM-Dose Relationship 
to Long-term Health Effects 

33 
Pope CA 3rd, Burnett RT, Turner MC, Cohen A, Krewski D, Jerrett M, Gapstur 
SM, Thun MJ. Environ Health Perspect. 2011;119:1616-21 



Next Generation Air 

Monitoring 

• Developing and stimulating new technology  

• New innovations in facility fence-line 

monitoring 

• Evaluating emerging sensor technology  

• Promoting community participation in air 

monitoring 

• Satellite-based air quality measurements 

 

 
 

Mobile monitoring for geospatial  

mapping of pollutants (GMAP)  
34 

“Village Green” park bench 

monitors air quality 



Promoting Sustainable 

Communities 
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Facilitating Community and Tribal  

Decision-making 

• Web-based “toolkits” providing easier 

access to information for  more than 40 

environmental issues 

• Mapping local exposures, health risks, 

and potentially vulnerable sites and 

populations 

http://epa.gov/environmentaljustice/resources/policy/plan-ej-2014/plan-ej-2011-09.pdf


Goals of the EQI 
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Calculate an environmental quality index (EQI) for 
all counties in the U.S. taking into account: 

 

• five domains: air, water, land, 
built environment, and SES that 
influence exposure and health 
 

• incorporates data representing 
the chemical, natural and built 
environment 
 

Principles of sustainability are not inherent in the 
estimates 
 

EQI can be a valuable parameter to measure progress towards 
attainment of sustainability 
 



Data Sources by Domain 
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DOMAIN DATA SOURCES 

Air Air Quality System (AQS); National Air Toxics Assessment (NATA) 

Land County pesticide use estimates; 2002 Census of Agriculture Full Report; Dun 
and Bradstreet Agriculture Data; Web Feature Service for National Priority List 
(NPL) Sites; National Geochemical Survey (NGS); Map of Radon Zones 

Water National Water Information System (NWIS);STORET; WATERS 
Program/Reach Address Databases; National Contaminant Occurrence 
Database (NCOD); Safe Drinking Water Information System (SDWIS); 
Estimates of Water Use in U.S.; Drought Monitor Data; National Atmospheric 
Deposition Program; Nutrient Loss Database for Agricultural Fields in U.S. 

Built Environment Duns and Bradstreet North American Industry Classification System (NAICS) 
codes; Topologically Integrated Geographic Encoding and Referencing 
(TIGER); Rural-Urban Commuting Area (RUCA) Codes; Fatality Annual 
Reporting System 

Socio-demographic Uniform crime reports; U.S. Census; Home Mortgage Disclosure Act (HDMA) 
Data 



Domains 
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Water 

Land Built Environment 

Air 

Sociodemographic 
Index category 

Min - <20% 

20 - <40% 

40 - <60% 

60 - <80% 

80 - Max 



 Communicating EPA Research 

Impacts 
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• EPA Science Matters newsletter:  electronic & 

 print http://epa.gov/sciencematters/ 

• EPAresearch Twitter account:  

 http://twitter.com/EPAresearch 

• It All Starts With Science Blog:  

 http://blog.epa.gov/science/ 

• EPA Research page: www.epa.gov/research 

• Targeted Outreach Campaigns, e.g., 

-  Stormwater Calculator 

- My Air, My Health Challenge 

- Healthy Heart 

 

http://epa.gov/sciencematters/
http://twitter.com/EPAresearch
http://blog.epa.gov/science/
http://blog.epa.gov/science/
http://www.epa.gov/research


Questions? 



ORD Climate Research 

Cross-cutting Research Example 

• Coordinating with other federal agencies through 

US Global Change Research Program 

•  Adaptation research includes: 

– Extreme weather events 

– Climate-resilient investment by communities 

– Health of forests and potential as a carbon sink 

 

• ORD research also addresses: 

– Environmental impacts of control strategies for 

greenhouse gases 

– Environmental impacts of changes in how energy is 

produced and used (e.g. hydraulic fracturing) 

– Potential for reducing emissions from cookstoves 
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Climate Change & Air Quality  

 

 

•GLIMPSE modeling to 

simultaneously evaluate air 

quality, ecosystem conservation, 

and climate change goals 

•Wildfire increases predicted  

– Length of fire season will increase by 

3 weeks by 2050,  with significant 

increase in PM pollution (STAR grant) 
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•Greater health benefits of greenhouse gas mitigation  

– Valued at $50-$380 per ton of CO2, much higher than previously thought 

(STAR grant) 


