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Outline

Definition of Cumulative Risk Assessment (CRA)
Introduction

— The United States Environmental Protection
Agency (EPA, or “the Agency”)

Part 1: The Past
Part 2: The Present
Part 3: The Future
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EPA'’s 2003 Definition of CRA (1 of 2)

« Cumulative risk is the combined risks from
aggregate exposures to multiple agents or
stressors, which may include chemicals, biological
or physical agents

» Cumulative risk assessment is an analysis,
characterization, and possible quantification of the
combined risks to human health or the
environment from multiple agents or stressors

Source: U.S. EPA. 2003. Framework for Cumulative Risk Assessment.
U.S. EPA/ORD/RAF, Washington, DC. EPA/600/P-02/001F. Available at:
http://www.epa.gov/raf/publications/framework-cra.htm
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EPA'’s 2003 Definition of CRA (2 of 2)

« CRA is population-based with stakeholder emphasis and
consideration of Vulnerability Factors:
- Susceptibility/sensitivity (e.g., genetics, lifestages,
disease states)

- Differential exposure (e.g., homes close to pollutant
sources, diet of locally caught fish or game)

- Differential preparedness (e.g., lack of access to health
care)

- Differential ability to recover (e.g., poor nutrition)

Source: U.S. EPA. 2003. Framework for Cumulative Risk Assessment.
U.S. EPA/ORD/RAF, Washington, DC. EPA/600/P-02/001F. Available at:
http://www.epa.gov/raf/publications/framework-cra.htm
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Introduction

« This is going to be a simple, overview
presentation of “cumulative risk assessment”
in EPA with many details provided as extra
slides at the end

* Many references and links are also provided
at the end
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The US EPA

Our Mission is to protect human
health and the environment.
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The US EPA — 16,205 People*

» Most (~80%) work for programs related to our laws
and are regulators/scientists/researchers

« Almost half (~48%) are located in 10 different parts of
the country for the purpose of implementing our laws
in our 50 states

+ A significant number of people (1,802 - ~11%) work
for our research group

» The organization is presented in the next few slides

*Based on October, 2013 estimate
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The US EPA:16,205 People Core Program
Groups; Many

Scientists
Office of 12, 878 People

Administrator
(415 People) /\
Office of Air \

Office of Chemical

o Safety and Pollution aidiRadlaton
Legal, Financial, Prevention (OCSPP) (OAR)
Administrative
Groups Office of Research
2,912 People Office of and Development
l Water (OW) (ORD)

Regional Offices
Office of Solid Waste — 10 of them

and Emergency
Response (OSWER)

Seven different
large offices
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Where S — Program

Pesticides and > The US EPA: Red — Research
Industrial ) 16,205 People - Regions
Chemicals are '
Located : -
. i Where the
Olifit_:e of _ Administrative Part
Administrator < of the Risk
(415 People) . Assessment Forum is
) Located
OCSPP :
(1,078 People)
OAR S

(590 People)

(1,177 People)

Regional Offices

OSWER — 10 of them
(529 People) (7,702 People)
~ Where the _—Where all of EPA’s national laws —
“Superfun_d" are carried out; including the
Program is ; \ “Superfund” Program is
~ Administered - Implemented
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Other Agencies Also...

» Dept. of Health and Human Services (DHHS)
— Food and Drug Administration (FDA)

— National Institutes of Health (NIH)
+ National Institute of Environmental Health Sciences (NIEHS)
— National Toxicology Program (NTP)
» Centers for Disease Control and Prevention (CDC)
— Agency for Toxic Substances Disease Registry (ATSDR)
— National Health and Nutrition Exposure Survey (NHANES)
— National Institute for Occupational Safety and Health (NIOSH)

» Occupational Safety and Health Administration
(OSHA)

« Consumer Product Safety Commission (CPSC)
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Government Agencies and CRA

* Individual Groups and Laws
— Within EPA (air, water, solid waste, pesticides)

— Across government (pharmaceuticals, chemicals,
consumer products, occupational exposures)

+ Difficult to have a single, focused approach
for something as complicated as CRA
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« Population focus

— Population vulnerabilities
and susceptibilities

— Stakeholder Involvement

* Multiple chemical, physical,
biological and psychosocial
stressors

— Protective buffers

* Multiple exposure
routes/pathways

+ Supports sustainability

Psycho-
Social

Community,
Population, or
Population
Segment

Physical
Stressor

Social

* Human health and ecology Stressor
— Ecosystem services Figure adapted from U.S. EPA, 2003
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The Phases of a CRA

Planning, Scoping, and
Problem Formulation

} !

Analysis

l }

Interpretation and
Risk Characterization

Source: U.S. EPA. 2003. Framework for Cumulative Risk Assessment.
U.S. EPA/ORD/NCEA, Washington, DC. EPA/600/P-02/001F. Available at:
http://cfpub.epa.gov/nceal/cfm/recordisplay.cfm?deid=54944 .
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The Reasons to Perform a CRA (“Initiating Factors”) — 1 of 2

e Federal Laws

— Comprehensive Environmental Response, Compensation and
Liability Act (CERCLA), 1980 (also known as “Superfund”)

+ Chemical-centric site evaluations including mixtures
— Safe Drinking Water Act Amendments, 1996

+ Mixtures of contaminants (chemicals, microbes) in drinking
water
— Clean Air Act, 1990

« Air toxic mixtures, sensitive/differentially exposed
populations

— Food Quality Protection Act (FQPA), 1996

* CRA of pesticides mixtures with common toxicity
— Consumer Product Safety Improvement Act, 2008

+ CRA of phthalate mixtures for children’s products
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The Reasons to Perform a CRA (2 of 2)

» Executive Order 12898 (February 11, 1994) — (Directive
from the President of the US, does not require
Congressional approval)

— Federal Actions to Address Environmental Justice in

Minority Populations and Low-Income Populations

» At-risk, differentially impacted communities

* Vulnerable populations (e.g., children, native Americans)
» Other reasons:

— The existence of sources/releases of pollutants to the
environment

— Disease or illness occurrence/cluster (either human
health or eco)

— Concentration of chemicals in environmental media
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Part 1: The (Recent) Past

* Important reports
— EPA
— Outside of EPA

» October 2010 Internal EPA Meeting
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There are many publications...

...by academics, governments, private sector.

* Here just focusing on primarily US EPA and
those of the National Academies (National
Academy of Sciences [NAS] and the National

Research Council [NRC])
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U.S. EPA Reports on CRA Theory and Practice

Risk Assessment Guidance Office of Solid Waste

for Superfund (1989 - 2009) - Reasncé fmer%esr;cgb
ponse — y

Methodology for Regions
Multipathway Exposures to Combustor ). 5
Emissions (1998) —— Al _

Program
Five CRA’'s & Guidance on
Cumulative Risk of Pesticides
2002b;2006a,b,c;2007a; 2011
Pesticides

Concepts, Methods and
Data Sources for Cumulative Health
Risk Assessment of Multiple
Chemicals, Exposures and Effects: A
Resource Document (2007b

Published by Office
of Research and
Development —
“Toolbox”
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U.S. EPA Reports on CRA Theory and Practice:
Risk Assessment Forum

Planning & Scoping for

! « Guidance for Assessing
Cumulative Risk Assessment

Health Risks of Chemical Mixtures

1997 (1986, 2000)
Planning & Scoping Framework for
Lessons Learned Cumulative Risk Assessment
2002a (2003

ive White Papers on CR
Published in Open Literature:
Directions for CRA, Vulnerability,
Combined Effects of Multiple Stressors,
Environmental Mixtures,
Biomarkers (2007c)

Continuing:
Workshops in 2011, 2012, 2014
Expert Panel in 2013

’And more to come..}.
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