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Purpose of Presentation. To describe how EPA is realigning
its research programs and to solicit your input into the
development of our realigned chemicals research program.

Presentation Overview

e Realignment of EPA’s research portfolio
e Chemicals issues facing EPA

* Description of the Chemical Safety for Sustainability
Research Program

e Time Line and Next Steps
* Solicit Your Input

- Office of Research and Development



<EPA

United States
Environmental Protection
Agency

“... Environmental challenges do not obey bright
lines or numerical limits. They are not constrained
by disciplinary boundaries or the boxed walls of an

organizational chart.”

-- EPA Administrator Lisa P. Jackson
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ORD Integrated Research Informs, and is Informed By, EPA and Non-EPA Partner and Stakeholder
Assessment and Decision Contexts

EPA Decisions

ORD Assessment (HHRA, Homeland
Security) and EPA Program & Regional
Assessment

Non-EPA Assessment (e.g., States, Localities,
Private Sector, Non-governmental
Organizations)

Non-EPA Decisions
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/ Problem Statement \

Although chemicals are essential to modern life, we lack innovative,
systematic, effective, and efficient approaches and tools to inform
decisions that reduce negative environmental and societal impacts of
chemicals.

Vision
EPA science will lead the sustainable development, use, and assessment
of chemicals by developing and applying integrated chemical evaluation

\ strategies and decision support tools. /

- Office of Research and Development 5




SEh EPA Context

Environmental Protection
Agency

Challenges:

1. Making more, faster, and smarter decisions, guided by science, on the
problems facing us today.

2. Anticipating tomorrow's problems by identifying and applying approaches
that better inform and guide environmentally sustainable behavior.

EPA Administrator Jackson’s principles for chemicals reform:

EPA must review all chemicals against risk-based safety standards.
Responsibility for providing information should rest with industry.
Give special consideration to vulnerable groups.

When chemicals fall short of the safety standard, EPA must have clear authority to
take action.

Encourage innovation in green chemistry and sustainable processes.

EPA’s safety assessments must be resourced properly, with industry contributing its
fair share.

- Office of Research and Development 6



SEPA Why Is It Time to Change How EPA

United States

Environmental Protoction Conducts Chemicals Research?

Because new technology and greater
knowledge give us the opportunity to

.. .introduce new substances, such as
carbon nanotubes. ..

Source: NASA

...in a more environmentally ‘,\

sustainable way than we were !{. 1|
able to do with substances | \ 1K
such as asbestos in the 20t | m& i |
century. .. Source: ATSDR

\
|

... and provide more efficient
tools for assessments.
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SEPA What is Chemical Safety for

United States

Environmental Protection
Agency

Sustainability?

CSS focuses on approaches that enable transformative (rather than incremental)
improvements to environmental decision making, by:

Giving decision makers tools that inform sustainable chemical/material
design and use (e.g., green product “dashboards.”)

Providing methods for much faster screening and prioritizing of many
more chemicals than is currently possible.

Providing the scientific knowledge and tools to effectively understand real-
world risks (cumulative risk, population vulnerability, etc.)

Developing assessment approaches that are tailored to specific decision
contexts; i.e., using enough information (but no more than necessary) to
make timely decisions, and more of them, that are scientifically defensible.

Considering where impacts may occur throughout a chemical’s life cycle.

- Office of Research and Development 8
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mhe CSS research program, chemicals refh

to intentionally produced or manufactured
chemicals, particles, and materials, and in
some cases the products into which they are
incorporated. It may refer to single chemicals,
particles, or materials, or mixtures of
chemicals, particles, and/or materials,
products, as well as forms of chemicals that
are transformed as they move through the

Qvironment.
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Aligning EPA’s Chemicals Research Activities

Existing EPA Research
Areas

Computational
Toxicology (all)

Endocrine
Disrupting
Chemicals (all

Human Health
Risk Assessment
(some)

Human Health
(some)

Nanomaterials

(all)

Pesticides,
Industrial
Chemicals (most

Realigned EPA
Chemicals Program

Chemical Safety for

Sustainability

}

NEEDED: Input from stakeholders

\/ Input from across EPA

\

New CSS Research
Areas

Support for Integrated
Evaluation Strategies

Improving Assessment
and Informing
Management

Targeted High Priority
Needs
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\elEPA | Example of a CSS Problem:.
United States Life Stage Impacts from Chemicals

Environmental Protection
Agency

Agarwal, et al. “The average country-level decreases in various categories of TRI
concentrations saved an excess of 13,800 infant lives from 1989 to 2002.”*

Yet every year, hundreds of millions of pounds of toxicants
continue to be emitted into the nation’s

air, water, and land.**

A CSS Challenge:
— Recognizing that infants are more vulnerable to toxicants,

— and realizing that reducing exposure can save lives,

— how to develop and apply new scientific tools that identify: (1) what chemicals/chemical
properties are causing the most impact, (2) how those impacts can best be addressed to
reduce environmentally induced infant mortality and morbidity, and (3) what factors
should be considered in designing safer alternative chemicals.

*Nikhil Agarwal, Chanont Banternghansa, and Linda T.M. Bui,“Toxic Exposure in America; Estimating fetal and infant health outcomes from 14 years of TRI reporting,”
Journal of Health Economics 29 (2010) 557-574.
-*US PIRG Report, executive summary (22 January 2003).
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Example of CSS Progress:
An Integrated, Multi-tier Health Effects Testing Approach for
Nanomaterials

1. Physicochemical
Characterization

Well-characterized
manufactured nanomaterials
(vertical and horizontal testing)

Selected specific
nanoparticle types based
on EPA and international

(OECD) priorities
2. Alternative Test
Methods -Screen/Rank 3. In Vivo
(Non-Cellular and -Design In Vivo Toxicology

Cellular Based Assays) Testing

-ldentify and Validate
Alternative

n [ In Vitro Tests
iy | Predictive of In

R . S Collaborations
(NC((::qll'I'amrPa'tlgnESCD) w (NCCT; NTP; OECD)
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n Example of CSS Potential:
wEPA . . .
neasaes — TOXCast enabling more chemical assessments using
less resources

Agency

ToxRefDB ToxCast
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<EPA CSS Conceptual Model

Environmental Protection
Agency
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<EPA Grand Challenges

United States
Environmental Protection
Agency

Digitizing and making available existing information

Understanding the life cycle of chemical use and disposal, relevant to exposure and
effects

Improving dose reconstruction using biomarkers of exposure

Identifying the critical biological pathways that are perturbed by environmental
chemicals

Capturing the complexities of exposure and dose in high-throughput assays

Developing predictive models of hazard and exposure to prioritize further screening and
testing

Improving quantitative risk assessment and reducing uncertainty by using virtual tissues
Applying 215t-century toxicology advances to both human and ecological assessment
Scaling up the development of sustainable risk management approaches

Providing more-effective technology transfer, translational science, and science
communication

- Office of Research and Development 15



Considering Sustainability Across Chemical Life Cycles

*Sustainable Process
Feedstock
*Renewable ("« Atom economy )
*Reduced Toxicity *Less Toxic
Solvents/Reagents
; *Energy Use
RaW Materla|S Redugc){ion
+Water Use Reduction
@ Waste Reduction )

N

Use/\

( *Occupational Risk

Reduction

*Safe Product
Design

sEffective Function

*Environmental Risk
Reduction

(" «Ecological Risk )
~ (" . ' ) Redugtion
*Risk Reduction « Human Health Risk
*Exposure/Hazard Reduction
+Consumer +Land Use Optimization
*Ecological *Energy Use
« Alternate Product Optimization
Availability *Recyclability
y *Alternate Choice « Alternate Choice
Promotion _J\_ Promotion Y,
Disposal

Prevention Decisions
(future, new chemicals)

Management Decisions

(existing chemicals)

Focusing ORD Predictive Capabilities on a Systematic Approach to Product
Development and Use

Supported by Existing Core Competencies
Source-to-Outcome Measurement, Modeling,

and Prediction

With New/Enhanced Capabilities
Life Cycle Analysis
Green Chemistry/Green Engineering

Risk Assessment
Risk Management Methods

Computational Toxicology
Systems Exposure/Systems Biology
Susceptibility/Resiliency
Next-Gen Risk Assessment
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Presenter
Presentation Notes
This model shows two aspects of the safer products world. The top half represents the issues faced by all stakeholders, and therefore has at the top the stages in a chemical/product’s life cycle. The left (green) side shows opportunities to make product-based decisions to avoid environmental problems in the first place: safer design, green chemistry, or looking at whether the new technology even makes sense to pursue. The right (red) side shows how, as one moves along the life cycle, flexibility in controlling exposure diminishes as the number of possible receptors increases.
The bottom half illustrates how ORD can leverage it’s capabilities and potential to inform the kinds of decisions brought out by the upper half of the model. Note the goal: “Applying ORD capabilities to inform sustainable product development and use.”  Let’s start at the bottom and work up.
The bottom two boxed (blue) are ORD’s existing capabilities which are foundational to environmental science generally: understanding how p-chem properties impact hazard, toxicity, and coupled with dose-response, effects; and how we model and measure exposure.  Backbone of risk assessment.
We now move up to the “game-changer” capabilities (purple), some of which already exist in ORD and others which either need to be launched or significantly enhanced in order to align with the CSS vision. Computational toxicology and next-gen risk assessment inform green chemistry and safer-design approaches, as well as inform inputs into life-cycle assessment (LCA) models. These capabilities are informed by a number of predictive methods, models, and tools, such as decision analysis (method), QSARs (models), and ToxCast (tool). 
All these ORD capabilities, supporting and informing one another with a focus on safer products, provide information that can lead to better decision outcomes for predicting, preventing, assessing, and mitigating risk.



CSS Research Area 1:
Developing the Scientific Knowledge, Tools and
Models for Integrated Evaluation Strategies

Problem

e Over 200,000 chemicals registered in European REACH; 75,000
chemicals in TSCA with very few evaluated for safety

e EPA cannot efficiently or effectively assure the safety of all chemicals
using currently available evaluation and assessment approaches

Goal

e Develop the tools needed for efficient approaches that allow the
integrated evaluation, assessment and management of thousands of
chemicals

LTS MTS

1000s/day

10s-

10s-100s/yr 100s/dav

10,000s-
100,000s/

day
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S EPA CSS Research Area 2:
LY/ = .
iedsates o IMmproving the Relevance of Assessment and
Management Methods for Chemical Safety

Agency

Problem
e Our current assessment and risk

management approaches cannot keep up
with environmental decision-making
needs

Goals

* Integrate next-generation risk
assessment approaches across the

Agency

 Facilitate management decisions that can
be made faster and more efficiently,
while reducing uncertainties about risks. .

w
- Office of Research and Development Photos courtesy of MIT Koch Institute



SEPA CSS Research Area 3:
Errormmanal Prtecion Targeting High-Priority Research Needs
for Immediate and Focused Attention

Problem. EPA has near-term critical research needs that are essential to
fulfilling regulatory mandates.

Goal. A process to ensure that EPA’s highest-priority needs are
incorporated into the CSS program.

»Needs will be determined by annual (or regular) discussions between
the senior managers of the CSS program and those of the EPA
program and regional offices, informed by input from EPA
stakeholders.

- Office of Research and Development



Your Input:
Providing Comments, Generating ldeas

We have created a web site to serve as a forum for providing, reading, and responding
to comments on the CSS research program.

css.ideascale.com

Opens today
% Three-fold objective: (1) inform stakeholders about research framework,
(2) solicit input, and

(3) generate ideas on how to best design, implement, and
transparently communicate chemicals research at EPA.

(= Chemical Safaty for Sustainability - by ldeaScale - Windews Internet Leplorar L= /= AR
@@ v [0 it fess dsascas.con 8| #r i 2=

Fin Edt View Fovortes Took  Hep
is @ | Customize ks @ 5 Connect

W G| [ el Safaty for Sustanatity « by TbsaScss -

\f."EP Research and Development

Chemical Safety for Sustainability

Categories
Al Weas

Usage statistics

4 ideas posted
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Information on CSS Portal for Submitting Comments

Chemical Safety for Sustainability - by IdeaScale - Windows Internet Explorer

@@V |m http:fcss ideascale. com V| || X |G00gle 2~

: File Edit Wiew Faworites Tools  Help
i links @ Customize Links 4 | F5 Connect

— A - »
W [ﬂchemical Safety for Sustainability - by IdeaScale l l @ - B @ - |2k Page v (0F Tools -

[ oo ocare
whare ideas come 1o life

Welcome to |deascale

February 14, 2011

This platform allows you to submit ideas, discuss

and refine others' ideas, and vote the best ones to CSS Fact Sheet
the top. We are seeking innovative approaches to
policy, specific project suggestions, government-wide
or agency-specific instructions, and any relevant
examples and stories relating to the CSS mission.

The most important themes and ideas to emerge will CSS Framework
provide the basis for_

- - Bob Kaviock

Please consider the questions in each category when formulating your ideas!

Ideascale Tutorial

CSS Presentation

I suggest you...

Ideas for CSS?

Browse Popular |ldeas
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More Than a Comment Site: An Idea-building Platform

{= GeoPlatform - by IdeaScale - Windows Internet Explorer,

@:}rv |ﬂhttp:,l',l'geoplatform.ideascale.com,l' V| +3| | X |Google

: File Edit ‘“iew Favorites Tools  Help
Links | Customize Links & | F5 Connect

32? 49? %j‘ﬂGeoPlatform-by IdeaScale 3 | W] Gmail - Inbox (11) - morris.je. .. ‘_‘ @ v v @ v @Page © ..Ca' Tools - ”
T Browse Popular |deas

Recent (26) | Popular {(26) | Hot(2)

COMMON DATA, SERVICES AND APPLICATIONS »

Usage statistics

7 lagree .
26 id ted Specify Open Standards
WeEs Lasls 34 The Roadmap for the Geospatial Platform states it “will be established as a service-oriented
29 comments 357 votes votes architecture based upon comman, secure, interoperable ... more »
133 users — o
View Our Top Contributors " ldisagree &= 3 comments Submitted by Jeff Harrison 2 months ago
 lagree GD\-‘ERN;‘?NCE » .
. . Identify a Neutral Agency to be the Managing Partner
What we're discussing 29 _ _ _
While each of the Federal agency members of the FGDC has certain operational programs, none are
. votes entrusted with managing an operational National ... more »
services standards
data metadata T |disagree .+ : .
. - 5 Add t
interoperability your commen Submitted by William Burgess 1 month ago
terminology language 2 E
examplesgy guag & 1agree GOVERNANCE »
shared services urisa Implement a Stakeholder Governance Structure to
ohio odot gis open 28 compliment NGAC

collaborate sharing votes An outstanding model is the Digital Coast Partnership. This program is exemplary in its stakeholder
catalogs data.gov participation and governance. It contracts ... more »

— fieT

clearinghouse inventory & |disagree

enterprise geospatial *+ Add your comment Submitted by William Burgess 1 month ago

fribes local government

states roi vertical web & lagree L.or-,1r-,1or4.nnTn. SER\-‘IL..ES;-\ND APPLICATIONS » o

usability applications Identify Funding Sources to Support Proposed Activities

e 28 Related governance efforts, strategic and business planning, and system and applications

photogrammetry votes development all have a price tag and must be funded ... more »

reconnaisance

aerial lmage,ry .  ldisagree & 4 comments Submitted by William Burgess 1 month ago

remote sensing national

platform governance : lagree COMMON DATA, SERVICES AND AFFLICATIONS »

ngac Specify full support the use of 0SS COTS, rather than just
AL ~rNTC

& Local intranet H100% -
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Timeline for CSS Program Development

Partners Il

External Stakeholder
Engagement

.
-

i=

Partners |l Scientist to Scientist Meeting
: *

{4
[ul [Jan 2011
January April July January April July
)

m Research Action Plan Implementation
Snapshot Review
| BOSC Consultation
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Emvironmantal Protection Next Steps and How You Can Be Involved

Agency

Next Steps in 2011

February — April Receive input and ideas

April = July Use input and ideas to draft a Research Action Plan
July — September Obtain expert review on key elements of RAP
October Launch CSS as an EPA research program

October & beyond  Continually evaluate, evolve, and communicate

How You Can Participate
e Provide your input at the idea portal css.ideascale.com

 Similar webinar presentation will be given on in March 1 and March 15
webinar; see the ideascale portal for the latest information

 Pass this information along to others you believe would be interested

- Office of Research and Development 24
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