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Outline
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Source:  Silva et al., ES&T 2018
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EPA Organizational Overview
• Federal Staff of ~14,000; FY20 Budget of 

~$9 Billion
• Program Offices

– Office of Air and Radiation (OAR)
– Office of Chemical Safety and Pollution 

Prevention (OCSPP)
– Office of Enforcement and Compliance 

Assurance (OECA)
– Office of General Counsel (OGC)
– Office of International and Tribal Affairs (OITA)
– Office of Land and Emergency Management 

(OLEM)
– Office of Water (OW)

• Office of Research & Development (ORD)
• Regional Offices (n=10)
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Office of Research & Development

• Federal Staff of ~1500 (~200 new hires FY20)
• FY21 Budget:  ~$524.5 M (+$4.4 FY20)
• Research Programs

• Air and Energy (A&E)
• Chemical Safety for Sustainability (CSS)
• Health and Environmental Risk Assessment 

(HERA)
• Homeland Security (HSR)
• Safe and Sustainable Water Resources (SSWR)
• Sustainable and Healthy Communities (SHC)

ORD Locations
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Regulatory Context

• Clean Air Act (CAA)
• Safe Drinking Water Act (SDWA)
• Food Quality Protection Act (FQPA)
• Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA)

• Resource Conservation and Recovery Act (RCRA)
• Toxic Substances Control Act (TSCA)
• Clean Water Act (CWA) 
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EPA’s Impact – Couple Examples

Source: https://www.epa.gov/air-trends/air-quality-national-summary 
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Example 2

Source:  U.S. Environmental Protection Agency Air Quality 
Criteria for  Lead; EPA/600/8−83/028AF 1986.
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Public Health Context

• Pollution is known to be a leading 
public health threat 

• A large proportion of the environment-
attributed disease is of unknown 
etiology (Rappaport, 2016)

• Effects likely underestimated
• Exposure and effects are poorly 

understood
• Chemical production and release to the 

environment vastly outpace ability to 
test and measure

Source:  Landrigan et al. 2017
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Public Health Context

• Pollution is known to be a leading 
public health threat 

• A large proportion of the environment-
attributed disease is of unknown 
etiology 

• Effects likely underestimated
• Exposure and effects are poorly 

understood
• Chemical production and release to the 

environment vastly outpace ability to 
test and measure (Egeghy et al. 2011)

Source:  Muir and Howard, 2006
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Adverse Effects:  Per- and 
Polyfluoroalkyl Substances (PFAS) 

Case-In-Point

Per fluorinated = fully fluorinated
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Perfluorooctanoic acid (PFOA ,C-
8)

Perfluorooctanesulfonate (PFOS)
Source:  Silva et al. ES&T 2018
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PFAS: Environmental Health Challenges

• Environmental contamination/human exposure
– Chemical class includes thousands of different chemicals
– Highly persistent
– Leaky production and industrial application

• Discharges to air
• Discharges to water
• Widespread contamination

– Broad consumer product use: food packaging, stain resistant materials, non-
stick cookware and firefighting foam

– Lack methods for measurement of most new-generation PFAS

• Human health effects for PFOA and PFOS well established based on 
human epidemiology and animal studies

– Low infant birth weights, effects on the immune system, liver effects, 
increased cholesterol levels, cancer, and thyroid hormone disruption

– Largely unknown for other PFAS

• Many states, regions, and communities concerned about PFAS but 
lack lab capability for full environmental characterization
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Little Known About Exposure 
to Most PFAS

Source
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Non-Targeted Analysis: A Potential 
Solution to the Pollutome

Analytical Instruments Tools & Workflows

Chemical Database

https://comptox.epa.gov/

https://comptox.epa.gov/dashboard
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PFAS in the NC Cape Fear River
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The NTA Cape Fear PFAS Story

NTA Methods
Development

Application to 
Cape Fear

Media
Attention

State/Region
Partnership

NC DEQ
Regulatory 

Action

Reduced PFAS in
DW
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NTA Identifies GenX

Example Structures 

Monoether (6): 
GenX (HFPO-DA)

Polyethers (4): 
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Polyethers
sulfonates (2): 

November 2015
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Emerging PFAS Quantified

Pittsboro, NC

Fayetteville, NC

Wilmington, NC

• GenX found in drinking water downstream of Chemours
November 2016
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GenX Quantified

Pittsboro, NC

Fayetteville, NC

Wilmington, NC

• GenX found in drinking water downstream of Chemours

• Effectiveness of treatment at a conventional WTP

November 2016
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GenX Quantified

Pittsboro, NC

Fayetteville, NC

Wilmington, NC

• GenX found in drinking water downstream of Chemours

• Effectiveness of treatment at a conventional WTP

• And “tip of the iceberg” of total 
PFAS present

November 2016
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News Media Picks Up Story

https://www.wwaytv3.com/2017/12/27/genx-dominates-the-news-in-2017/

First Broke, June 7, 2017
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Translating Research to Action

NTA PFAS research 
focused on the Lower 
Cape Fear River 
published

Press coverage

NC DEQ requests assistance; 
ORD, R4, NC DEQ 
partnership formed

“Study” designed / QAPP 
developed / sampling and 
analysis initiated

ORD prepares 8 actionable data 
reports Aug-Dec 2017

NC DEQ makes reports public 
and basis for regulatory action

PFAS discharge to Cape Fear 
River discontinued

PFAS in DW for ~400,000 
residents reduced

Public health protected
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NC DEQ makes reports public 
and basis for regulatory action

PFAS discharge to Cape Fear 
River discontinued

PFAS in DW for ~400,000 
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Public health protected

Example
Nafion byproduct 1

Nafion byproduct 2

GenX (HFPO-DA)
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Translating Research to Action

NTA PFAS research 
focused on the Lower 
Cape Fear River 
published

Press coverage

NC DEQ requests assistance; 
ORD, R4, NC DEQ 
partnership formed

“Study” designed / QAPP 
developed / sampling and 
analysis initiated

ORD prepares 8 actionable data 
reports Aug-Dec 2017

NC DEQ makes reports public 
and basis for regulatory action

PFAS discharge to Cape Fear 
River discontinued

PFAS in DW for ~400,000 
residents reduced

Public health protected

Success is noted. Similar 
scenarios play out across the 
country including:
• NH/R1
• NJ/R2
• WV/R3
• MI/R5
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Research on the Salutogenic 
End of Spectrum

Source:  Silva et al., ES&T 2018
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Research Rationale & Hypotheses

• Rationale
– Salutogenic concept of natural environment introduced by Antonovsky, 

1996  but generally understudied especially in the U.S., on a national 
scale, and based on individual-level analysis (Silva et al. 2018)

– Prior evidence showed living in an area with more greenness (Dadvand et 
al., 2016) or more trees (Reid et al., 2017) associated with increased odds 
of reporting better general health

• Hypotheses
– Residential increased %Tree Canopy and decreased %Developed 

Impervious is associated with improved self-reported general health
– Physical activity, social support, and air quality mediate the association 

above
– Exposure – effect associations vary by urbanicity and climate region
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Study Population: NIEHS Sister 
Study Cohort

• Launched in August 2003, enrollment 
closed in July 2009

• Follow-ups are ongoing - available data 
for three follow-ups, spanning 2008-2015

• Women aged 35-74 years without a 
history of breast cancer who had a 
sister diagnosed with breast cancer

• Targeted recruitment strategies for 
minority, lower education, and older women

• Large number of variables available
(health outcomes and covariates)

https://sisterstudy.niehs.nih.gov/English/index1.htm

Question basis of outcome:  In the past 24 months, would you say your health has 
generally been Poor, Fair, Good, Very Good, or Excellent?
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Exposure to the Natural 
Environment

• National land cover at 30 
m2 resolution

• Interactive tool
• 400+ geospatial data sets

EnviroAtlas
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Exposure Metrics
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Green Classification & Example 
Ecosystem Services Provided



Office of Research and Development
Chemical Safety for Sustainability Research Program

Slide 33

Characterizing Exposure
EnviroAtlas Geospatial Data Layers

33

A) National Land Cover Database (NLCD) B) Percent Canopy

D) EnviroAtlas Meter-Scale Urban Land Cover

Tree – 0%
Urban – 99.8%

Tree – 27.3%
Impervious – 49.7%

Tree – 16.1%

0%

100%

Developed, 
Low Intensity
Developed, 

Medium Intensity

Developed High 
Intensity

Impervious

Tree

Grass & 
Herbaceous 

• A, B & C derived from 
NLCD 2011 products including 

– Land cover class (30 m)

– Percent Canopy (30 m)

– Percent Impervious (30 m)

• D derived from EnviroAtlas

– Land cover class (1 m)0%

100%

C) Percent Impervious

Impervious – 56.1%
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Data Analysis Framework
Tsai et al., 2020

• Covariates selected using 
Gradient Boosted Regression 
Tree (GBRT) analysis

• Multicollinearity was identified by 
the generalized variance inflation 
factors (GVIF)

• Effect modification tested but 
none significant

• Spatial autocorrelation tested by 
Moran's I using model residuals

• All analyses done using SAS 
v9.4 except GBRT done in R

Considerations

Source:  Tsai et al., 2020
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Sister Study Sample Overlaid on 
Tree Canopy

Source:  Tsai et al., 2020
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Results: Association with Self-Reported 
General Health

(Tsai et al., 2020)

Adjusted odds ratio for reporting excellent/very good vs good/fair/poor health with 10% 
increase in residential natural environment.

Canopy 250 m Canopy 1250 m Non-Gray 250 m Non-Gray 1250 m
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A Perspective on EPA’s Future?

Source:  Anastas & Zimmerman ES&T 2021
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Summary

• EPA’s Mission to protect human health and the 
environment is of growing importance

• Highly impactful organization
• Large organization ripe with opportunity on research 
and policy fronts
– Research is highly leveraged by close engagement with program 

office and regions

• Research examples:  PFAS adverse effect; 
Environmental salutogenesis
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Joining EPA

• Federal jobs at USA Jobs (https://www.usajobs.gov/)

• Oak Ridge Associated Universities (ORAU) 
(https://www.orau.org/epa/jobs.html)

• Oak Ridge Science Institute for Education (ORISE) 
(https://orise.orau.gov/epa/current-research-
opportunities.html)

https://www.usajobs.gov/
https://www.orau.org/epa/jobs.html
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Questions / Discussion / Contact Info

• Tim Buckley
• PH:  (919) 541-2454 (O)
• EMAIL:  buckley.timothy@epa.gov

mailto:buckley.timothy@epa.gov
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