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<EPA EPA ORGANIZATIONAL CHART

One EPA
Protect human health and the
environment. Ensure clean and safe air,
water, and land for all Americans.

Immediate Office of Administrator

Regional Laboratories Office of the Chief Financial Officer

Office of General Counsel Office of Enforcement and Compliance

Office of Inspector General Office of Mission Support

. . Office of Office of Chemical Office of Land and .
Office of Air and : . Office of Research :
Radiation International and Safety and Pollution Emergency Office of Water

Tribal Affairs Prevention Management and Development
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ORD ORGANIZATIONAL CHART

Immediate Office of the
Assistant Administrator

National Research Programs

National Risk
Management Research

Office of the Science Advisor

Office of Science Policy
Office of Science Information Management
Office of Program Accountability and Resource Management

Office of Administration and Research Support

National Health and
Environmental Effects
Research Lab

National Center for

National Exposure Research
Environmental Assessment Lab

National Center for
Computational Toxicology

National Homeland Security
Research Center

National Center for
Environmental Research




<EPA

Air & Energy

* Interplay between air
poIIutlon cllmate

Chemical Safety for

Sustainabilit
Improve safe chemical
pf"oduction, use, and
d|sposal

o mqutlve Chemlcal
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Sustainable & Healthy
Communities

Ecosystem services
Human'health
Contaminated:site

remediation and
restoration

Human Health Risk
Assessment

* Risk assessments for
specific chemicals

* Risk assessment

method

NATIONAL RESEARCH PROGRAMS

Homeland Security

Water system security
Resilience and
remediating wide areas

Safe & Sustainable
Water Resources
Drinking-water
treatment systems
Surface water quality.




NATIONAL RISK MANAGEMENT RESEARCH

SEPA LABORATORY (NRMRL)

Groundwater,
Water Systems Watershed, and
(Cincinnati, OH) Ecosystem Restoration

Air and Energy Land and Materials
Management Management

(RTP, NC) (Cincinnati, OH) (Ada, OK)




o Air and Energy Management
SEPA Division

e Perform advanced method development for air
pollutant sampling, characterization, and analysis;

* Provide solution-oriented mitigation of air
pollutant sources;

* Develop robust decision-making tools to minimize
environmental impact of industrial sources; and

* Assess environmental implications of energy
system choices.

* Accomplish our mission through diverse
stakeholder partnerships from industry
collaborators to government Agency’s to
everyday citizens.




<EPA LEVERAGING & ADVANCING RESEARCH

* Atmosphere-biosphere Exchange — Nitrogen
and Ammonia (John Walker)

* Global Change Assessment Model (GCAM) T’a"s’”N

with GLIMPSE Interface (Dan Loughlin) N gj
* Green Infrastructure Impact on Air Pollution W 7 Gremisty
and Health (Richard Baldauf) BN 2;./\"\\\\“.‘\
‘J‘F- A E L »
* Leaching Environmental Assessment vepostia SN
Framework (LEAF) (Susan Thorneloe) Emissions
« MARKEL/TIMES Model for NYC (Ozge Kaplan) Flecrciy production by category
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* VOC Emission Tracker (VET) Detecting Fugitive

Air Toxic Emissions (Sue Kimbrough) 2000
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* Household Energy Research (Jim Jetter) 3000 e

* And so much more......
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ATMOSPHERE-BIOSPHERE
EXCHANGE

Collaboration has recently focused on reactive
nitrogen — “Air Pollution and its Impacts to
Ecosystems and Wellbeing”.

* Internal research laboratories

* Interagency Agreement with U.S. Forest Service

Process-level flux measurements, field scale
modeling, improvement of monitoring methods.

Supports the review of the secondary National
Ambient Air Quality Standards (NAAQS) for
nitrogen dioxide, sulfur dioxide, particulate matter,
and critical loads for nitrogen and acidity.
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NEXT GENERATION EMISSIONS
MEASUREMENTS (NGEM)

0=INg

(Eben Thoma, Rachelle Duvall)
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® Reduce emissions

* Improve work
practices

®* Reconcile
inventories

®* Improve
transparency

* Enable new
management
strategies

e

Enable
Efficient
Compliance

/

Facilitate
Smart
Regulation

e
Increase

Community
Information

e

Better Air
Quality

Management

Decisions

—

Supplement
Ambient Air
Monitors

Tl

Enhance
Exposure
Assessment

o

Expand
Conversation
on Air
Pollution




S EPA FHR-MOLEX-EPA LDAR INNOVATION CRADA

(Eben Thoma)

Flint Hills Resources (FHR), Molex LLC, and EPA ORD initiated a cooperative research
and development agreement (CRADA) in June 2017.

Objective — Develop and validate innovative leak detection and repair (LDAR)
approaches that can help find leaks soon after they occur.
Currently — Industry uses manual Method 21 to inspect each component for leaks.
O Inefficient: Most components aren’t leaking.
O Expensive: Safety exposure, high human capital churn.
0 Non-efficacious: Doesn't catch everything, long time between checks.
O Error-prone: Record keeping for millions of inspection events.

Vision — Work together to use emerging sensor technologies to do a better job of
protecting the environment and save companies money.
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<EPA THE SENSOR BASED SYSTEM APPROACH

Wireless

S

User 1 User 2 Usern

The new approach is a multilayered system that includes sensors, software,
data, and procedures.
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SEPA WHAT WE KNOW SO FAR ABOUT LDAS

* A 24x7 LDAS network is a great partner with “on demand” Optical Gas Imagining (OGl).

* Sensors can detect leaks that are well below what OGI can routinely see, but are not as
sensitive as Method 21 (as one would expect).

* It’s all about required sensor node density.....Is it cost effective?

* Small leaks as low as 1.5 g/hr can be detected in relatively open settings from
significant distances.

* What happens in a complex process unit where wind flow is obstructed and more
interferences exist? Can realistic node densities still be achieved?

* Initial results indicate that the key to high detection performance is in NGEM data
analytics that can perform collaborative detection schemes.



wEPA NGEM — PRESENT AND FUTURE
 New approaches for difficult sources
Sensors in facilities and in communities m
=

Crowdsourcing odor and other observations

* Hybrid measurement/model systems prorser
* Predictive and transparent informetric @
] | i
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[ Informetrics] [ Geospatial ]

) - Personal and
Facility Sensors ] [ Community Sensors ]




<EPA ORD EMISSION MEASUREMENT TOOLS

USGS UAS

with ORD

“Kolibri”
Sensor/Sampler

S W

Low-cost
PM
Sensors




<EPA ORD EMISSION CHARACTERIZATION TOOLS

e Laboratory and pilot-
scale source emissions
characterization

e Stationary diesel
genset

e Multi-Pollutant
Control Research
Facility (MPCRF)

e EtO sterilizer

e Field studies

e Rural and urban met 0 N | NHsrCs Laboratory

Sl — EtO sterilizer
* Near-source AEMD'’s Stationary

Diesel Facility

(200kW genset) AEMD’s Multi-Pollutant Control
Research Facility (MPCRF)

* Fugitive emissions
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SUMMARY

* With the ability to measure our environment at previously unseen levels
of detection, the landscape of science is constantly evolving.

* Emerging environmental issues and contaminants of concern are being
investigated to answer the immediate questions of uncertainty with
regards to public health and exposure.

* Novel, innovative technology is being unveiled at a rapid pace and
evaluated for relevance in measurement and monitoring priority areas.

* The development or application of an innovative approach; improvement
in problem solving capacity; and formation of successful alliances with
stakeholders are strategic means for advancing our knowledge to the
rapidly changing surroundings.



<EPA QUESTIONS

Lara Phelps, Director
U.S. EPA, ORD, NRMRL, AEMD
Research Triangle Park, NC

phelps.lara@epa.gov
919-541-5544 (office)
984-287-0594 (cell)

The views expressed in this presentation are those of the author and do not necessarily represent the views or policies of the U.S.
Environmental Protection Agency (EPA). Any mention of trade names, products, or services does not imply an endorsement by the
U.S. Government of the U.S. EPA. EPA does not endorse any commercial products, services, or enterprises.




