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Executive Summary
To protect human health and the environment, state, local and federal governments, and others, 
must make daily decisions about the risks of exposures to environmental contaminants. EPA has 
designed the Human Health Risk Assessment program to develop and apply state-of-the-science 
risk assessment methods to es  mate human health and environmental risks from exposures to 
individual chemicals, chemical mixtures, and mixtures of chemicals and non-chemical stressors 
to support and improve environmental decisions. This program iden  fi es, evaluates, integrates, 
and translates exis  ng and emerging scien  fi c informa  on from diverse scien  fi c disciplines to 
accurately assess hazard and characterize risks. 

  This plan highlights how the HHRA program was developed with input from EPA program and  
  regional offi  ces and from external sources, including nonprofi t and research organiza  ons,  
  private industry, and scien  sts from a range of disciplines across the academic community. 
  The program emphasizes stakeholder engagement to both inform the development of its   
  assessment products, as well as to gain feedback on the u  lity of products to users.

  The HHRA program is designed to provide a comprehensive set of risk assessment products 
  and analy  cal approaches that will support a wide range of environmental management
  decisions.  The research objec  ves of the program are:

   Objec  ve 1:  Characterize risks
   Effi  ciently support a range of decision making with an agile, fi t-for-purpose por  olio   
   of robust and responsive assessment products that characterize risks and poten  al   
   impacts to human health and the environment.

   Objec  ve 2:  Advance and refi ne assessment approaches
   Refi ne risk assessments by iden  fying cri  cal issues and advancing analy  cal approaches  
   and applica  ons to incorporate new science, methods and technologies; and

   Objec  ve 3:  Enhance and engage
   Enhance data access and management systems to support transparency and effi  ciency;   
   provide outreach and engage stakeholders to ensure support, training, and tailoring of   
   assessment priori  es and products.

To achieve these overarching objec  ves and address their respec  ve scien  fi c challenges, research 
projects are organized into four topic areas: (1) Integrated Risk Informa  on System (IRIS); (2) 
Integrated Science Assessments; (3) Community and Site-specifi c Risk; and (4) Advancing Analyses 
and Applica  ons. In concert the topics provide priority assessment products, iden  fy cri  cal issues 
as they arise, and develop or s  mulate advances in approaches and solu  ons to address emerging 
challenges, incorporate innova  ons, and con  nuously refi ne applica  ons. Ul  mately, this research 
helps to ensure that risk-based decisions by federal, State, local, and tribal agencies and the public 
to protect public health and the environment are based on reliable, transparent and high-quality 
risk assessment methods, models, and data. 
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Introduction
Every day, the U.S. Environmental Protec  on 
Agency (EPA) and its diverse stakeholders 
must make decisions to protect human 
health and the environment from the known 
or poten  al adverse eff ects of exposure to 
environmental pollutants. Such decisions 
span a large regulatory landscape and require 
diff erent degrees of environmental pollutant 
risk informa  on: developing health protec  ve 
reference values to support air, water and 
waste management programs; evalua  ng data 
on chemicals provided in pre-manufacturing 
no  ces; characterizing poten  al public and 
environmental health impact during emergent 
situa  ons; screening and priori  za  on of 
chemicals for monitoring at Superfund 
sites and in the air and water; evalua  ng 
health and ecological eff ects data to derive 
benchmark es  mates; and the interpreta  on 
and integra  on of diff erent lines of evidence to 
support decisions to establish, retain or revise 
na  onal pollutant standards. The EPA’s Human 
Health Risk Assessment (HHRA) program is 
designed to provide robust and responsive 
risk assessment support to risk management 
decisions aimed at protec  ng human health 
and the environment. The HHRA program is 
the world leader in providing both an essen  al 
por  olio of risk assessment products and in 
undertaking targeted and innova  ve methods 
development to advance risk analysis.

This Human Health Risk Assessment (HHRA) 
Strategic Research Ac  on Plan, FY2016-2019 
presents the strategic plan for this na  onal 
program to develop support to Agency decision 
making and regulatory ac  ons. The HHRA plan 
is one of six research plans, one for each of 
EPA’s na  onal research programs in ORD. The 
six research programs are: 

• Air, Climate, and Energy (ACE)

• Chemical Safety for Sustainability (CSS)

• Human Health Risk Assessment (HHRA)

• Homeland Security (HSRP)

• Safe and Sustainable Water Resources  
 (SSWR)

• Sustainable and Healthy Communi  es (SHC)

The HHRA plan ar  culates how this program is 
integrated into the overall research por  olio 
of the Agency’s Offi  ce of Research and 
Development (ORD), so as to most effi  ciently 
and best apply that research to iden  fy hazards, 
characterize poten  al human health and 
environmental risks, and to inform, engage, and 
develop capaci  es of its assessment clients. The 
FY2016 – 2019 Strategic Research Ac  on Plan 
for the HHRA na  onal program was developed 
using considerable input and support from 
partnerships with EPA program and regional 
offi  ces requiring risk assessment products, as 
well as outside stakeholders, nonprofi t human 
health and research organiza  ons, private 
industry, and colleagues across the scien  fi c 
community involved in human health and 
ecological risk assessment. 

EPA’s strategic research ac  on plans lay the 
founda  on for EPA’s research staff  and their 
partners to provide focused research eff orts 
that meet the Agency’s legisla  ve mandates, 
as well as the goals outlined in the Agency’s 
Fiscal Year 2014 – 2018 EPA Strategic Plan. 
They are designed to guide an ambi  ous 
research por  olio that at once delivers the 
science and engineering solu  ons the Agency 
needs to meet such priori  es, while cul  va  ng 
a new paradigm for effi  cient, innova  ve, and 
responsive government and government-
sponsored environmental and human health 
research and scien  fi c assessment. 



No other research organiza  on in the world 
matches the diversity and breadth represented 
by the collec  ve scien  fi c and engineering staff  
of EPA’s Offi  ce of Research and Development, 
their grantees, and other partners. They are 
called upon to conduct research to meet the 
most pressing environmental and related 
human health challenges facing the na  on and 
the world.

Environmental 
Problems and Program 
Purpose 

Decision-making in the Agency and by its 
stakeholders to protect public health and the 
environment covers a large landscape of risk 
assessment ac  vi  es and requires agility to 
bring the best available science and technologies 
to inform those decisions in a fi t-for-purpose 
fashion. The purpose of the Human Health Risk 
Assessment program is to develop and apply 
state-of-the-science risk assessment methods 
to es  mate human health and environmental 
risks from exposures to individual chemicals, 
chemical mixtures, and mixtures of chemicals 
and non-chemical stressors to support and 
improve environmental decisions. The HHRA 
program iden  fi es, evaluates, integrates and 
translates exis  ng and emerging scien  fi c 
informa  on from diverse scien  fi c disciplines 
to accurately assess hazard and characterize 
risks. 

The HHRA por  olio of assessment applica  ons 
ranges from rapidly es  ma  ng hazards for 
screening and priori  za  on for further tes  ng 
and assessment, through development of 
provisional assessments for site-specifi c cleanup 
decisions, to extensively ve  ed assessments 
in support of decisions on na  onal standards. 
Iden  fying cri  cal issues and research needs, 

as well as providing advances in analyses and 
applica  on of new data and tools, are cri  cal 
components necessary to keep assessment 
products credible and contemporary with the 
state of the science. The HHRA program is 
uniquely posi  oned to advance new approaches 
in support of the risk management decisions 
and regulatory needs of various stakeholders, 
including Agency program and regional offi  ces 
as well as state/tribal environmental protec  on 
programs and interested communi  es. 

The signifi cant impact of the HHRA program 
is demonstrated in the use of its assessment 
products to support risk management eff orts 
and through recogni  on of its research 
contribu  ons. The recent Integrated Risk 
Informa  on System (IRIS) evalua  on of the 
health risks of inhaled Libby amphibole 
asbestos is an example of the importance of 
HHRA program eff orts. Libby, Montana was 
designated a Superfund site in 2002 and, in 2009, 
the EPA determined that condi  ons in the town 
cons  tuted a public health emergency with 
cleanup required at thousands of proper  es. 
The IRIS assessment of Libby amphibole 
asbestos involved novel approaches to es  mate 
cancer risks and it included the fi rst evalua  on 
of non-cancer eff ects for asbestos material. The 
comple  on of this IRIS assessment in 2015 has 
provided scien  fi c support to the EPA Offi  ce of 
Solid Waste and Emergency Response (OSWER) 
and Region 8 for the cleanup and related risk 
management ac  vi  es at the Libby Superfund 
site. 

Other HHRA program products, such as the 
Integrated Science Assessments (ISA), provide 
the scien  fi c basis for se   ng the Na  onal 
Ambient Air Quality Standards (NAAQS), which 
are the most impac  ul environmental standards 
established by EPA. The ISA for Par  culate 
Ma  er (PM) evaluated thousands of studies 
and was the basis in 2012 for the EPA decision 
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to revise the PM NAAQS. The importance of 
this scien  fi c assessment is demonstrated by 
the es  mated net public health and economic 
benefi ts of a  aining the revised NAAQS, which 
are es  mated from $3.7 billion to $9 billion in 
2020 (http://www.epa.gov/ttn/ecas/regdata/
RIAs/fi nalria.pdf).  

Rapid assessment responses by the HHRA 
program for several recent emergent 
contamina  on situa  ons also supported 
swi   and signifi cant risk management 
decisions that drew na  onal a  en  on. In 
January 2014, scien  sts in the HHRA program 
provided input on the drinking water health 
advisory issued to address the spill of crude 
4-methylcyclohexanemethanol (MCHM) into 
the Elk River in Charleston, WV. HHRA scien  sts 
also derived an inhala  on screening level, 
and both assessments supported emergency 
response ac  ons and guided remedia  on. 
HHRA scien  sts also assisted EPA Region 2 at the 
Reich Farms Superfund site in Toms River, NJ. 
HHRA scien  sts developed a Provisional Peer-
Reviewed Toxicity Value (PPRTV) assessment 
for Styrene-Acrylonitrile (SAN) Trimer and 
subsequently par  cipated in a community 
mee  ng on the fi nal risk-based cleanup decision 
for SAN Trimer (to protect both children and 
adults) based on the provisional reference dose. 
The scien  fi c founda  on for cleanup decisions 
at more than 1000 Na  onal Priority Sites across 
the country, and for dozens of drinking water 
standards and health advisory levels, have been 
based on IRIS and PPRTV assessments.

Assessment ac  vi  es such as these o  en 
raise cri  cal scien  fi c issues and s  mulate the 
advancement of new methods and applica  ons. 
HHRA scien  sts are ac  vely contribu  ng to the 
scien  fi c community, as evidenced by the 2015 
Best Paper in Toxicological Sciences Award that 
they, together with CSS colleagues, received 
for a joint publica  on on risk assessment 

from the Society of Toxicology (SOT) Board of 
Publica  ons (Thomas et al., 2013).

As illustrated in Figure 1, the HHRA program 
plays a pivotal role in the overall ORD research 
por  olio by transla  ng research of other 
programs and characterizing its applica  on and 
u  lity in assessment ac  vi  es. Addi  onally, 
challenges encountered in the assessment 
ac  vi  es of the HHRA program iden  fy 
cri  cal research needs and help to advance 
the development of new applica  ons both by 
innova  ve analyses and methods development 
by the HHRA program, as well as by s  mula  ng 
the broader scien  fi c community to conduct 
research that supports risk assessment. O  en 
assessments advance new areas of scien  fi c 
endeavor because challenges of interpreta  on 
and insights on poten  al risks arise as 
research results or new tools are applied and 
characterized in context with data on human 
exposure condi  ons, evalua  on of other 
endpoints, and considera  on of lifestages and 
other suscep  bili  es. 
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FIGURE 1.  Position of HHRA Program (center red 
oval) with Respect to Overall ORD Research Portfolio 
and Agency Risk Management Activities. Information, 

data, and tools developed in ORD partner research 

programs are incorporated into HHRA assessment 

products and approaches to support risk-based 

decisions (information fl ow illustrated by left side 

arrows), and insights on their utility or new challenges 

identifi ed in those applications inform new assessment 

approaches and research areas (research needs 

illustrated by right side arrows).



Problem Statement
Every day, EPA and diverse stakeholders must 
make decisions to protect human health and 
the environment from the known or poten  al 
adverse eff ects of a variety of exposures to 
environmental pollutants. The wide range of risk 
management decisions calls for risk assessment 
products and analy  cal approaches that 
tailor assessments to fi t the purpose of these 
various decisions. Assessment products must 
be scien  fi cally credible and contemporary 
with evolving technologies, whether based on 
very limited data or when integra  ng evidence 
across thousands of sources.

Program Vision 
Risk-based decisions by EPA, state/local/tribal 
agencies, and the public to protect public health 
and the environment are based on reliable, 
transparent and high-quality risk assessment 
methods, models, and data. The HHRA program 
supports this vision by iden  fying, evalua  ng, 
integra  ng, and applying relevant data from 
a variety of scien  fi c disciplines to characterize 
the risk from exposures of individual chemicals, 
chemical mixtures, and mixtures of chemicals 
and non-chemical stressors. The assessments 
generated by the HHRA program inform a 
variety of risk management decisions, and serve 
to iden  fy cri  cal scien  fi c issues and advance 
analy  cal approaches for their resolu  on.

Program Design
The HHRA program is comprised of four 
highly interdependent and leveraged topics 
that have been enhanced based on partner 
and stakeholder involvement. In concert the 
topics provide priority assessment products, 
iden  fy cri  cal issues as they arise, and 
develop or s  mulate advances in approaches 
and solu  ons to address emerging challenges, 
incorporate innova  ons, and con  nuously refi ne 
applica  ons. The four topic areas, discussed in 

more detail below, are as follows and the overall 
program structure is represented in Figure 2:

• Integrated Risk Informa  on System (IRIS)
 

• Integrated Science Assessments (ISAs) 
 

• Community and Site-specifi c Risk 
 

• Advancing Analyses and Applica  ons 
  

Building on 2012-2016 Program

This FY2016-2019 plan builds upon and con  nues 
to advance the HHRA program as outlined in 
the ac  on plan released in June 2012: Human 
Health Risk Assessment Strategic Research 
Ac  on Plan, FY2012-2016. The FY16-19 StRAP 
responds to ongoing review and oversight by 
the Chemical Assessment Advisory Commi  ee 
(CAAC) and the Clean Air Act Science Advisory 
Commi  ee (CASAC) of the Agency Science 
Advisory Board (SAB), and has been developed 
with considera  on of recommenda  ons in a 
January 2015 report of a joint review provided 
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to develop hazard and dose-response 
assessments for priority chemicals;

to characterize the health and environmental 
eff ects of criteria air pollutants and support 
decisions to retain or revise the Na  onal 
Ambient Air Quality Standards (NAAQS);

to provide rapid response assessments 
and cumula  ve risk methods to address 
Superfund site assessment, emergency 
response, sustainability, and community 
concerns; and

to address science challenges aff ec  ng 
hazard, exposure or dose-response analyses 
and to incorporate scien  fi c, technical and 
communica  on innova  ons that improve 
characteriza  on of human and environmental 
impacts and applica  on of that science to 
address cri  cal environmental protec  on 
needs.



by the SAB and the Execu  ve Council of the 
Board of Scien  fi c Counselors (BOSC) held in 
July 2014 (U.S. EPA, 2015). The HHRA program 
constantly evolves as its products are assessed 
for their u  lity in mee  ng Agency needs as 
new scien  fi c opportuni  es arise and as new 
challenges and needs are iden  fi ed in the 
risk assessment and management arenas. For 
example, the HHRA program is developing 
new assessment approaches and products 
based on computa  onal tools developed via 
coordina  on with the CSS research program. 
Likewise, emerging technologies such as 
sensors will require guidance on analy  cal 

considera  ons, interpreta  on, and applica  on 
in risk assessment approaches.

EPA Partner and Stakeholder 
Involvement

The HHRA program was restructured in 2014 to 
emphasize stakeholder engagement and cross-
program integra  on in order to both inform 
the problem formula  on of its assessment 
products and methods development work, 
as well as to provide feedback on the u  lity 
of the results of these eff orts to end users 
as depicted in Figure 2. This ini  al “up front” 
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FIGURE 2.  Structure of the Human Health Risk Assessment (HHRA) program. The program design starts 

with problem formulation and scoping with stakeholders and other research programs (denoted in 

grey module at top). Development of new methods of analysis and application of these advancements 

into the portfolio of assessment products (IRIS, ISAs, PPRTVs, emergency estimates, etc., indicated 

in the light blue block) results in identifi cation of critical issues that inform and stimulate research 

and new methods development. Evaluation of the utility of these activities feeds back to problem 

formulation and scoping. Additionally, training and outreach activities enhance stakeholder 

engagement and builds capacity in risk assessment communities for understanding and application 

of new technologies and approaches.



involvement of stakeholders in the design of 
assessment ac  vi  es was recommended by 
the NRC report Science and Decisions (NRC, 
2009). By implemen  ng the recommenda  ons, 
EPA greatly enhanced stakeholder engagement 
throughout the IRIS program and was 
subsequently recognized by the NRC (NRC, 
2014). Such input on problem formula  on and 
on the scope of ac  vi  es, including priori  za  on 
and pacing, occurs in the HHRA program via 
development and integra  on of its projects 
and tasks with the other the ORD research 
programs, and in collabora  on with HHRA 
program partners and stakeholders. In addi  on, 
the program is conduc  ng scien  fi c workshops 
to convene experts and stakeholders to discuss 
cri  cal science issues and opportuni  es in 
human health risk assessment. Further, the IRIS 
program organizes public science mee  ngs to 
support problem formula  on and to discuss the 
available scien  fi c evidence and issues early in 
the assessment development process. Recently, 
EPA arranged with the NRC to iden  fy and 
arrange for subject ma  er experts to contribute 
to these mee  ngs, to assure a well-informed 
discussion that sets the stage for well-targeted 
and effi  cient assessment development. 

Ac  vi  es conducted under the HHRA program 
are responsive to the priori  es and the needs of 
EPA’s program and regional offi  ces (see Appendix 
C for a list of HHRA partners and stakeholders). 
The HHRA program conducts regular mee  ngs 
with its program partners. One of HHRA’s 
regular planning partner mee  ngs for two 
sequen  al years was devoted to development 
of the FY2016-2019 Strategic Research Ac  on 
Plan (HHRA StRAP) with par  cular focus on two 
of its topic areas, Community and Site-specifi c 
Risk and Advancing Analyses and Applica  ons. 
Ini  al proposals to address cri  cal science 
challenges were discussed at a large planning 
mee  ng with program partners in May 2014, 
and then a revised por  olio of projects and dra   

StRAP was reviewed at another one in March. 
This document represents further refi nement 
based on addi  onal comments. The large-
scale planning mee  ngs are complemented by 
regular partner mee  ngs and communica  ons 
that occur throughout the year. 

Also included in HHRA outreach is its risk 
assessment training and experience (RATE) 
program comprised of over 30 specifi c modules 
covering hazard iden  fi ca  on, exposure 
assessment, dose-response assessment, 
benchmark dose modeling, PBPK modeling, 
mixtures guidance and cumula  ve risk 
assessment. These training modules have been 
provided internally to EPA program and regional 
offi  ces, to various states, and interna  onally. 
Further, the HHRA program has worked with 
the Environmental Council of the State’s 
(ECOS) Interstate Technology and Regulatory 
Council to develop a risk assessment training 
program that targets state risk assessors, 
increasing capabili  es and consistency in risk 
assessments conducted by federal, state and 
tribal organiza  ons. 

The HHRA program components receive tens 
of thousands of webpage views annually by 
users, and substan  al outreach occurs using 
email listservs. Many thousands subscribe to 
the HHRA Bulle  n and over 500 to the ExpoBox 
Bulle  n. Thousands more also subscribe to 
receive important updates for the IRIS Program 
and Benchmark Dose So  ware (BMDS). 

Integration across the Research 
Programs

HHRA integrates with the other Na  onal 
Research Programs (NRPs), through 
collabora  on on its assessment ac  vi  es, 
including incorpora  on of research results and 
by characteriza  on of new applica  ons of data 
and tools. As illustrated in Figure 3, examples of 
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HHRA program integra  on with the other NRP 
include the following:

• Air, Climate, and Energy (ACE)
 

• Chemical Safety for Sustainability (CSS) 
 

• Homeland Security Research Program  
 (HSRP) 
 

• Safe and Sustainable Water Resources  
 (SSWR)
 

• Sustainable and Healthy Communi  es (SHC)  
 

The HHRA program has a specifi c integra  on 
area with the CSS program to characterize the 
applica  on and u  lity of the tools and data 
streams being developed by CSS scien  sts. 
This collabora  on is intended to enhance 
understanding of the founda  onal data and 
computa  onal techniques involved in the 
development of new tools so that they can be 
appropriately applied in various risk assessment 
products. Characterizing the u  lity of these 
higher throughput data and computa  onal 
tools in the context of various assessment 
ac  vi  es will facilitate understanding and 
build confi dence in their applica  on to various 
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FIGURE 3.  Integration of Human Health Risk Assessment (HHRA) research program with other ORD 
research programs. The HHRA program utilizes research and applies tools in its assessment products 

as well as develops assessment approaches and methods to inform needs in the other programs.

Incorpora  on of NAAQS research (including 
climate as a welfare eff ect) and understanding 
mul  pollutant mode of ac  on into ISAs; IRIS 
assessments of air toxics;

Computa  onal toxicology, applying adverse 
outcome pathways, and dosimetry;

Development of Cumula  ve Risk Assessment 
(CRA) methods and decision analy  c so  ware 
to provide “place-based” community 
assessment, link health and ecology impacts 
to well-being, and support mul  -criteria 
decision assessment (MCDA).

Incorpora  on of resiliency into cumula  ve 
risk assessment methods and coordina  on 
on rapid response assessment;

Assessment of deposited oxides of nitrogen 
and sulfur on surface water quality; and
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qualita  ve and quan  ta  ve fi t-for-purpose 
risk assessment needs, thereby accelera  ng 
acceptance of new approaches by the EPA 
program offi  ces and regions as well as external 
stakeholders. Applying high-throughput 
screening (HTS) data may enhance effi  ciency 
of rapid assessment for emergency response. 
Incorpora  ng mechanis  c insights and 
understanding of adverse outcome pathways 
(AOP) and virtual  ssue descrip  ons in the CSS 
program can inform dose-response analysis for 
key events along the spectrum of pathogenesis 
represented in a hypothesized mode of ac  on 
(MOA) for a given chemical assessment. 
Upda  ng dosimetry models will facilitate 
response analysis and transla  on of diverse 
data types at various levels of observa  on.

The HHRA program also informs cri  cal research 
areas iden  fi ed in the ORD cross-cu   ng 
Research Roadmaps, as depicted in Figure 

4. HHRA program products are incorporated 
across all of the roadmaps: the ISA projects 
are evalua  ng the role of criteria pollutants 
on climate forcing; evalua  on of lifestage 
suscep  bility and approaches to assessment 
are integral to children’s health; and cumula  ve 
risk assessment methods form the conceptual 
basis for understanding key biological, social, 
spa  al, and environmental factors and how 
they contribute to dispropor  onate risk of 
concern to environmental jus  ce. 

HHRA assessment ac  vi  es are also integrated 
and coordinated with other interagency 
working groups and collabora  ve rela  onships 
through the Na  onal Center for Environmental 
Assessment (NCEA), in which the HHRA program 
represents the large majority of resources. 
NCEA currently has two Memoranda of 
Understanding (MOU), one with the Agency for 
Toxic Substances and Disease Registry (ATSDR), 

Figure 4. Human Health Risk Assessment (HHRA) research program contributions to critical needs 
identifi ed by ORD roadmaps. The number of checkmarks indicate the relative size of the contribution 

of HHRA activities and interest in the identifi ed science gaps of the roadmaps; a blank indicates no 

substantive role. As indicated, HHRA is not the lead research program for any of the ORD roadmaps, 

but its topic areas provide signifi cant contributions to each of them. 

ORD Roadmap

CSS Topic Area

IRIS 
Assessments

ISA 
Assessments

Community 
and Site-

specifi c Risk

Advancing 
Analyses and 
Applica  ons

Climate Change  
Environmental Jus  ce    
Children’s Health    
Nitrogen & Co-Pollutants  
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and a second with the Na  onal Ins  tute for 
Occupa  onal Safety and Health (NIOSH). 
An addi  onal MOU with the Food and Drug 
Administra  on (FDA) is nearing comple  on. 
Close rela  onships and integra  on also occur 
with interna  onal organiza  ons dealing with 
environmental health risks including the World 
Health Organiza  on (WHO), the Interna  onal 
Agency for Research on Cancer (IARC) and the 
United Na  ons Environment Programme. NCEA 
has targeted eff orts through a coopera  ve 
agreement with WHO to specifi cally collaborate 
on evalua  on of priority chemicals in the 
ISA and IRIS programs. Further, NCEA has the 
lead role for EPA in the WHO Chemical Risk 
Assessment Network, a cross-organiza  onal 
coordina  ng group including the Interna  onal 
Programme on Chemical Safety (h  p://www.
who.int/ipcs/en/). 

Access to data for use in risk assessments is 
facilitated by scien  fi c staff  networks with 
other federal agencies conduc  ng primary 
environmental health research, par  cularly 
at the Na  onal Ins  tutes of Health - Na  onal 
Ins  tute of Environmental Health Sciences 
(NIEHS) and Na  onal Toxicology Program (NTP) 
and at the Centers for Disease Control and 
Preven  on’s Na  onal Center for Environmental 
Health. The HHRA program also con  nues to 
improve its use of informa  on science tools 
to improve the effi  ciency and transparency of 
its assessment ac  vi  es and the accessibility 
of its scien  fi c resources, including both the 
Integrated Risk Informa  on System (IRIS, 
h  p://www.epa.gov/iris/) and the Health 
and Environmental Research Online (HERO) 
database (h  p://hero.epa.gov/).

Research to Support EPA Strategic 
Plan
In support of EPA’s mission to protect human 
health and the environment, the Agency’s 

Strategic Plan iden  fi es fi ve strategic goals and 
four cross-agency strategies (Figure 5).

As illustrated in Sec  on VII, the accomplishments 
and projected impacts of the HHRA program 
address all of the Strategic Goals in the FY 2014-
2018 EPA Strategic Plan. These include Goal 1, 
“Addressing Climate Change and Improving 
Air Quality”; Goal 2, “Protec  ng America’s 
Waters”; Goal 3, “Cleaning Up Communi  es 
and Advancing Sustainable Development”; and 
Goal 4, “Ensuring the Safety of Chemicals and 
Preven  ng Pollu  on.” The HHRA program also 
supports the cross-agency strategies within this 
plan, specifi cally “Working Toward a Sustainable 
Future” and “Making a Visible Diff erence in 
Communi  es.” 

Figure 5. FY 2014-2018 EPA Strategic Plan: 

Goals and Cross-Agency Strategies.

EPA Strategic Plan (FY2014-2018)

Goals and Cross-Agency Strategies

EPA Strategic Goals

Goal 1:  Addressing Climate Change and   

   Improving Air Quality

Goal 2:  Protecting America’s Waters

Goal 3: Cleaning Up Communities and   

   Advancing Sustainable Development

Goal 4:  Ensuring the Safety of Chemicals and  

   Preventing Pollution

Goal 5: Protecting Human Health and the  

   Environment by Enforcing Laws and  

   Assuring Compliance

Cross-Agency Strategies

•  Working Toward a Sustainable Future

•  Working to Make a Visible Difference in  

 Communities

•  Launching a New Era of State, Tribal, Local,  

 and International Partnerships

•  Embracing EPA as a High-Performing   

 Organization

http://hero.epa.gov


Statutory and Policy Context

As a regulatory agency, Congress authorizes 
EPA to write regula  ons that explain the cri  cal 
details necessary to implement environmental 
laws. In addi  on, a number of Presiden  al 
Execu  ve Orders (EOs) play a central role in EPA 
ac  vi  es. A comprehensive list of these laws 
and EOs can be found at  h  p://www2.epa.gov/
laws-regula  ons/laws-and-execu  ve-orders. 

A selec  on of the laws for which the HHRA 
program helps to support the EPA’s statutory 
authority and mandates to conduct work 
is shown below. The HHRA program also is 
responsive to and supports several EOs and EPA 
policies. See Appendix B for details. 

• 

• 

• 

• 

• 

• 
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The Clean Air Act (CAA) sec  on 103 
mandates that EPA conduct a na  onal 
research and development program for the 
preven  on and control of air pollu  on. The 
1990 CAA Amendments further require EPA 
to set Na  onal Ambient Air Quality Standards 
(NAAQS) (40 CFR Part 50) for criteria 
pollutants considered harmful to public 
health and the environment on a 5-year cycle 
and mandate the determina  on of risks from 
mobile, area, and major sources of air toxics. 
The Integrated Science Assessments (ISAs) 
that are developed under the HHRA program 
serve as the basis for decisions on NAAQS by 
the Agency’s Administrator. 

The Safe Drinking Water Act (SDWA) 
authorizes research and assessments 
focusing on microbes (e.g., Cryptosporidium), 
disinfec  on byproducts, and other regulated 
and unregulated chemical and radiological 
contaminants such as arsenic, sulfate, and 
radon. The SDWA also mandates that risks 
are quan  fi ed for general and sensi  ve 
popula  ons (e.g., infants, children, pregnant 
women) as part of benefi t-cost analysis 
when Maximum Contaminant Levels (MCL)
 

The Comprehensive Environmental 
Response, Compensa  on, and Liability 
Act (CERCLA) of 1980, commonly known as 
Superfund, requires research, development, 
and training to improve EPA’s scien  fi c 
capability to assess eff ects and characterize 
risk to human health and the environment 
from hazardous substances.

The Federal Insec  cide, Fungicide, and 
Roden  cide Act (FIFRA) provides for federal 
regula  on of pes  cide distribu  on, sale, and 
use. All pes  cides distributed or sold in the 
United States must be registered (licensed) 
by EPA. Before EPA may register a pes  cide 
under FIFRA, the applicant must show, 
among other things, that using the pes  cide 
according to specifi ca  ons “will not generally 
cause unreasonable adverse eff ects on the 
environment’’ typically characterized by 
health and environmental risk assessments.

The Food Quality Protec  on Act (FQPA) 
of 1996 requires assessment of risk from 

The Resource Conserva  on and Recovery 
Act (RCRA) gives EPA the authority to control 
hazardous waste from “cradle to grave,” 
including the genera  on, transporta  on, 
treatment, storage, and disposal of hazardous 
waste. Evalua  ng control technologies 
requires health and environmental 
assessments. RCRA also set forth a framework 
for the management of non-hazardous solid 
wastes. The 1986 amendments to RCRA 
enabled EPA to address environmental 
problems that could result from underground 
tanks storing petroleum and other hazardous 
substances. 

are established. Other research provisions 
address risks associated with waterborne 
disease, complex mixtures and unregulated 
contaminants (e.g., development of the 
Contaminant Candidate List or CCL).

http://www2.epa.gov/laws-regulations/laws-and-executive-orders


 

• 

Research Program 
Objectives 
The three main HHRA program objec  ves 
support the vision of protec  ng public health 
and the environment by providing state-
of-the-science risk assessments; refi ning 
risk assessment approaches and advancing 
innova  ve applica  ons; and providing 
stakeholder engagement and support by 
promo  ng transparency, effi  cient access to 
tools and products, and training to enhance 
understanding and build capabili  es. The three 
objec  ves of the HHRA program listed below 
are mutually informa  ve and integrated in 
order to most effi  ciently iden  fy, evaluate, 
characterize and communicate science-based 
solu  ons to address current and emerging 
challenges in human health and environmental 
risk assessment.

Objective 1:  Characterize risks
Effi  ciently support a range of decision making 
with an agile, fi t-for-purpose por  olio of robust 
and responsive assessment products that 
characterize risks and poten  al impacts to 
human health and the environment.

Objective 2:  Advance and refi ne assessment 
approaches
Refi ne risk assessments by iden  fying cri  cal 
issues and advancing analy  cal approaches 

and applica  ons to incorporate new science, 
methods and technologies; and

Objective 3:  Enhance and engage 
Enhance data access and management systems 
to support transparency and effi  ciency; provide 
outreach and engage stakeholders to ensure 
support, training, and tailoring of assessment 
priori  es and products.

The following narra  ves for each program 
objec  ve provide a brief overview of the 
objec  ves and the cri  cal assessment issues 
and key drivers. Each objec  ve addresses 
broad scien  fi c challenges that are intended to 
enable EPA scien  sts to apply their exper  se 
and innova  on in shaping specifi c solu  ons.

Objective 1:  Characterize risks
Effi  ciently support a range of decision making 
with an agile, fi t-for-purpose por  olio of robust 
and responsive assessment products that 
characterizes risks and poten  al impacts to 
human health and the environment. 

The fi rst objec  ve is to con  nue to provide state-
of-the science, peer-reviewed assessments 
and associated technical support ac  vi  es for 
the Integrated Risk Informa  on System (IRIS) 
used by various program offi  ces, development 
of Integrated Science Assessments (ISAs) and 
Mul  pollutant Science Documents (MSD) to 
support review of the Na  onal Ambient Air 
Quality Standards (NAAQS), and Provisional 
Peer-Reviewed Toxicity Value (PPRTV) 
assessments for decision-making at hazardous 
waste sites. The priori  es for these products are 
described below (see Research Topics sec  on). 
Oversight is provided by established standing 
scien  fi c commi  ees such as the Agency’s 
Chemical Assessment Advisory Commi  ee 
(CAAC) of the Science Advisory Board (SAB) for 
IRIS assessments and the Clean Air Scien  fi c 
Advisory Commi  ee (CASAC) of the SAB for the 
ISAs. 
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The Toxic Substances Control Act (TSCA) of 
1976 provides EPA with authority to require 
repor  ng, record-keeping and tes  ng 
requirements, and restric  ons rela  ng to 
chemical substances and/or mixtures. 

exposures to pes  cides, including aggregate 
exposures and cumula  ve risk and risk to 
sensi  ve subpopula  ons (e.g., infants and 
children). 
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The following challenges must be addressed in 
order to meet Objec  ve 1 and sustain the HHRA 
program’s assessment por  olio represen  ng 
the state-of-the science:

Science Challenge 1:  Systema  cally iden  fy, 
evaluate, integrate, and translate relevant 
scien  fi c evidence to assess human health eff ects 
of chemicals for priority Agency decisions;

Science Challenge 2:  Systema  cally iden  fy, 
evaluate, integrate, and translate relevant 
scien  fi c evidence to assess human health and 
environmental impacts of criteria air pollutants; 
and

Science Challenge 3: Provide tools and advance 
analyses to help EPA programs and communi  es 
rapidly iden  fy and address risks of emerging 
exposures and priori  ze tes  ng.

Objective 2:  Advance and refi ne assessment 
approaches 
Refi ne risk assessments by iden  fying cri  cal 
issues and advancing analy  cal approaches 
and applica  ons to incorporate new science, 
methods and technologies.

The HHRA program is uniquely posi  oned to 
characterize the appropriate use of new tools 
and approaches to risk assessment. The HHRA 
product por  olio spans the range from screening 
or priori  za  on, across rapid assessments 
for emergency response or rela  vely data-
poor deriva  ons in the PPRTV program, to 
the evalua  on of highly sophis  cated and 
data-rich studies and evidence integra  on 
for the Integrated Science Assessments (ISA) 
suppor  ng the Na  onal Ambient Air Quality 
Standards (NAAQS) as depicted in Figure 6. 
The varying regulatory requirements relate to 
the type and extent of founda  onal scien  fi c 
evidence, the prognos  c capacity of a given tool, 
and the degree of verifi ca  on or confi dence 
in the applica  on of new data or in a newly 
measured key event to serve as a surrogate 
versus established endpoints and outcome 
measures in assessments. The applica  on of 
emerging data and new biotechnology tools 

will be characterized in that context, and their 
rela  ve contribu  ons and u  lity may diff er 
depending on the specifi c assessment arena 
– i.e., fi   ng the applica  on of the new data 
to the purpose or problem formula  on of the 
assessment ac  vity. Objec  ve 2 of the HHRA 
program is thus aimed at con  nuously refi ning 
risk assessment approaches and advancing 
new analyses that incorporate emerging 
technologies to ensure that HHRA assessment 
products keep contemporary with the state-of-
the-science. 

Cri  cal issues iden  fi ed through the 
assessment development eff orts that are the 
focus of Objec  ve 1 support iden  fi ca  on and 
priori  za  on of the research foci of Objec  ve 2 
in the HHRA program. HHRA also avails itself of 
advances and strives to address issues that arise 
as challenges in the larger scien  fi c community 
in applying emerging biotechnology. The list of 
challenges for Objec  ve 2 of the HHRA program 
include the following: 

Science Challenge 1: Evaluate and implement 
approaches for systema  c review, evalua  on 
and integra  on of evidence, including factors 
aff ec  ng bias, to enhance effi  ciency and 
accuracy of assessment development including 
automated data mining;

Science Challenge 2: Broaden exposure 
assessment technology with exposure factors 
for transla  on of exposure, bioavailability, and 
dose es  mates (both human and ecological) to 
fl exibly address diff erent exposure scenarios;

Science Challenge 3: Improve priori  za  on and 
rapid response by evalua  ng and incorpora  ng 
new data streams and developing rapid 
assessment approaches; 

Science Challenge 4: Develop approaches to 
incorporate current understanding of key events, 
AOP, and biomarkers to increase accuracy of 
predic  ons of disease pathogenesis; inform Mode 
of Ac  on (MOA); and be  er characterize cri  cal 
endpoints of relevance to HHRA (respiratory, 
cardiovascular, neurotoxicity, developmental, 
reproduc  ve toxicity, liver);
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Figure 6. Range of application dimensions required across risk assessment landscape varies based on “fi t for purpose.” 
Figure 6 illustrates the range in critical dimensions for regulatory requirements, scientifi c evidence, predictive capacity, 

and degree of verifi cation required of applications across the assessment landscape. This ranges from screening 

and prioritization to support of national standards (see insert for assessment acronyms). The type of computational 

strategy employed, such as data mining/abstraction or read-across approaches versus directed model structures (e.g., 

physiologically-based pharmacokinetic, PBPK; or biologically-based dose-response, BBDR; models), also shifts along 

this axis. The domain and role of specifi c tools and data (illustrated for products of the CSS program) may be different 

depending on the assessment context. As an example, adverse outcome pathways (AOP) or biomarkers might both identify 

a hazard or inform mode of action (MOA) considerations for dose-response analyses. Ultimately, all components can be 

incorporated into multi-criteria decision analysis (MCDA) for transparent integration and evaluation of risk and uncertainty. 

Assessment Acronyms:  EDSP = Endocrine disruptor screening program; PMN = premanufacturing no  ce;  PPRTV = Provisional 
peer-reviewed toxicity value;  RfV = Reference value (e.g., reference dose);  CSF = Cancer slope factor;  PALS = Provisional ac  on 
levels;  RTR = Residual technology review;  HA = Health advisory;  ROD = Record of decision;  NAAQS = Na  onal Ambient Air Quality 
Standard;  MCL = Maxiumum contaminant level

Science Challenge 5: Update dosimetry modeling 
approaches to predict a profi le of internal dose 
metrics, including portal-of-entry eff ects, across 
all exposure routes to support use of MOA, AOP 
and aggregate or cumula  ve risk applica  ons;

Science Challenge 6: Advance decision analy  c 
and probabilis  c approaches to more fully 
characterize dose-response func  ons and 
uncertainty, and thereby be  er inform benefi t-
cost analyses;

Science Challenge 7: Refi ne dose-response 
analysis by characterizing determinants of 

the en  re spectrum of the response surface 
including concentra  on, dura  on, and  ming to 
support exposure-scenario specifi c assessment 
and considera  on of life-stage; and

Science Challenge 8: Expand cumula  ve risk 
assessment methods to advance “place-based” 
community risk characteriza  ons, appor  on 
mul  media exposures and risk to various 
receptors, incorporate mul  ple stressors, 
consider epigene  cs and suscep  bility, and 
support mul  -criteria decision analysis and 
sustainability.



15

Objective 3:  Enhance and engage 
Enhance data access and management systems 
to support transparency and effi  ciency; provide 
outreach and engage stakeholders to ensure 
support, training, and tailoring of assessment 
priori  es and products.

The third objec  ve of the HHRA program 
is aimed at con  nual improvements in 
technologies suppor  ng effi  cient assessment 
development and at outreach to improve 
understanding of risk assessment issues and 
methods in order to foster development of 
ins  tu  onal capabili  es and consistency in risk 
assessments developed by various stakeholders. 
Further development and improvement 
of the Health and Environmental Research 
Online (HERO) system (www.epa.gov/HERO) 
supports enhanced assessment development 
and transparency through access to scien  fi c 
literature underlying assessment products. 

So  ware and technical support such as BMDS 
enables stakeholders to apply advances that 
the HHRA program develops in dose-response 
and evidence integra  on approaches. Outreach 
eff orts can take the form of public workshops, 
seminars, training sessions as well as varied 
communica  on approaches (e.g., Web pos  ng, 
emails, and blogs). Challenges in this objec  ve 
area include the following:  

Science Challenge 1:  Enhance data access and 
management systems to support transparency 
and effi  ciency; and

Science Challenge 2:  Develop and apply eff ec  ve 
methods for stakeholder engagement and risk 
assessment training to varied audiences.

An overview summary of the aims in the HHRA 
research program, both near- and longer-
term, to achieve these objec  ves and address 
cri  cal science challenges is provided in Table 1.

Table 1. Summary of Near and Long-term HHRA Program Aims to Achieve Objectives and 

Address Science Challenges

Objec  ve What We Do Near-term Program 
Aim

Long-term Program 
Aim

Characterize risks — 
Effi  ciently support a 
range of decision making 
with an agile, fi t-for-
purpose por  olio of 
robust and responsive 
assessment products 
that characterize risks 
and poten  al impacts to 
human health and the 
environment

Tailor risk 
assessment products 
to meet the range of 
assessment needs 
in an agile, fi t-for-
purpose fashion 
while maintaining 
established 
credibility and 
scien  fi c quality 
and increasing 
produc  vity

Accelerate 
comple  on 
of the current 
successful array 
of risk assessment 
products for 
priority pollutants 
and program 
partners while 
upda  ng opera  ng 
procedures for 
evidence integra  on 
and deriva  on 
effi  ciency; 
implement upda  ng 
process for older IRIS 
assessments

Expand assessment 
products to ensure 
an effi  cient and 
agile por  olio that 
addresses cri  cal 
areas of assessment 
needs, including 
characteriza  on 
of acute, short-
term and episodic 
exposures; integra  on 
of endpoints across 
species to support 
community concerns 
regarding cumula  ve 
risk and sustainability; 
and to develop 
informa  on to support 
benefi t-cost analyses 
for a larger array of 
endpoints

www.epa.gov/HERO
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Objec  ve What We Do Near-term Program 
Aim

Long-term Program 
Aim

Advance and 
refi ne assessment 
approaches  — Refi ne 
risk assessments by 
iden  fying cri  cal 
issues and advancing 
analy  cal approaches 
and applica  ons 
to incorporate new 
science, methods and 
technologies

Characterize and 
advance assessment 
approaches with 
contemporary 
and emerging 
biotechnology data 
and computa  onal 
methods

Facilitate the 
characteriza  on 
and applica  on of 
new data streams 
and emerging  
computa  onal tools 
by developing and 
advancing case study 
applica  ons of new 
science across the 
exposure-dose-
response con  nuum 
for various disease 
endpoints; improve 
assessment 
methods including 
systema  c review 
and approaches to 
exposure and dose-
response 

Transi  on risk 
assessment 
approaches to 
incorporate systems 
biology understanding 
of disease, implement 
mature computa  onal 
toxicological modeling 
approaches, express 
risk and uncertainty 
probabilis  cally, and 
integrate emerging 
sensor technologies  

Enhance and engage — 
Enhance data access and 
management systems 
to support transparency 
and effi  ciency; provide 
outreach and engage 
stakeholders to ensure 
support, training, and 
tailoring of assessment 
priori  es and products

Provide system 
infrastructure and 
manage access 
to assessment 
products and data/
knowledge bases to 
ensure transparency 
and effi  ciency 
while developing 
stakeholder 
engagement and 
building capacity to 
support appropriate 
implementa  on of 
new approaches

Maintain and 
expand current risk 
assessment tools 
and databases to 
incorporate new 
approaches as they 
are developed; 
develop and provide 
risk assessment 
training to EPA 
programs and 
na  onal and 
interna  onal 
partners

Evolve and upgrade 
infrastructure to 
create connec  vity 
and provide 
interoperable, modular 
computa  onal 
capacity to implement 
new approaches, 
access data sources, 
engage stakeholders, 
and support training 
and communica  on



Research Topics
Three of the four topic areas in the HHRA 
research program are devoted to developing 
specialized assessment products. The fourth 
topic is an overarching topic area which informs 
all assessments by advancing risk analyses and 
applica  ons. The program is highly integrated 
and leveraged. As shown in Figure 7, nine 
project areas are targeted so that those projects 
involved with assessment ac  vi  es iden  fy 
issues and methods development needs, while 
the project areas to advance analyses and 
applica  ons bring the state-of-the-science to 

maturity by providing characteriza  ons and 
building confi dence, thereby ensuring agile 
analyses and applica  ons.    

The HHRA Na  onal Program Director, in 
consulta  on with ORD senior managers, 
priori  zes eff orts by balancing direct program 
support with advancement of new risk 
methods. The bulk of HHRA resources support 
Projects 1 through 5, which provide assessment 
products directly to EPA programs and regions, 
thus addressing the program partners’ highest 
priori  es. To maintain the credibility of these 
assessments and increase the effi  ciency of 
their produc  on, both near- and longer-term 
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Figure 7. The four topic areas and nine projects of the Human Health Risk 

Assessment (HHRA) research program.



commitments to Projects 6 through 9 are 
required to advance risk assessment methods, 
incorporate emerging scien  fi c developments 
and maintain cri  cal infrastructure such 
as databases. Limited resources currently 
available to the HHRA program require the 
targe  ng of tasks within Projects 6 through 
8, which is accomplished by considering the 
value and impact of new analyses and methods 
on HHRA assessment products, as well as the 
status of complementary research eff orts by 
the other na  onal programs, notably CSS, 
which provides input to some tasks in Project 
8, and SHC, which collaborates on community-
based approaches. Project 9 advances program 
effi  ciency and transparency (e.g., via the Health 
and Environmental Research Online [HERO] 
system), provides so  ware for use of new 
approaches in the public domain, and supports 
the Agency and external risk assessment 
training eff orts. HHRA in-house staffi  ng, 
availability of extramural resources, Agency 
and Congressional direc  on, and independent 
advisory recommenda  ons (e.g., EPA’s SAB 
and BOSC) also are considered in decisions 
on resource alloca  on to HHRA ac  vi  es. The 
following sec  on summarizes key ac  vi  es and 
illustrates an  cipated products arising from the 
resources commi  ed to the HHRA program. 

Topic 1:  Integrated Risk Information 
System (IRIS)
Integrated Risk Informa  on System (IRIS) 
Assessments developed by HHRA scien  sts are 
peer-reviewed, qualita  ve, and quan  ta  ve 
health hazard and dose-response assessments 
on environmental pollutants of relevance to 
EPA’s mission to protect human health and the 
environment (h  p://www.epa.gov/iris). IRIS 
assessments are widely used by EPA’s programs 
and regions, as well as outside of the Agency 
by states, interna  onal organiza  ons and the 
public, to support a wide range of decisions. 
EPA and the risk assessment/risk management 

community consider IRIS the premier source of 
health hazard and dose-response informa  on 
for environmental pollutants. 

Project 1:  IRIS Assessments

This HHRA project is devoted to maintaining 
the credibility and responsiveness of the IRIS 
program. A strong, scien  fi cally rigorous IRIS 
program is of cri  cal importance, and the HHRA 
research program con  nues to make changes 
that: (1) improve the scien  fi c integrity of IRIS 
assessments; (2) improve the produc  vity of 
the IRIS program; and (3) increase transparency 
so that issues are iden  fi ed and debated early 
in the IRIS process. In 2009, the IRIS program 
announced a revised 7-step assessment 
development process shown in Figure 8. Since 
that  me, the Na  onal Research Council made 
recommenda  ons related to improving the 
development of IRIS assessments and advancing 
risk assessment in general, including the 
importance of up-front planning and scoping in 
the risk assessment process (NRC, 2011). EPA 
is implemen  ng addi  onal changes to the IRIS 
program based on the NRC recommenda  ons 
(Appendix D) and an evalua  on of these 
changes has been well received (NRC, 2014). 
These changes will help EPA produce more high 
quality IRIS assessments each year in a  mely 
and transparent manner to meet the needs of 
the Agency and the public.
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PROJECT 1 HIGHLIGHTS
IRIS Assessments

• IRIS assessments produced with state-of-the  

 science to address Agency priorities

• Enhanced production effi ciency and stakeholder  

 engagement

• Public science meetings

• Problem formulation  opportunities

• IRIS Handbook of Operating Procedures               

 to support transparent and tractable methods
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Figure 8. Seven steps in 

assessment development 

process of IRIS program 

and work fl ow of 

disciplinary work groups 

(denoted as green boxes).



The forma  on of disciplinary work groups is 
another enhancement to the IRIS program 
that ensures scien  fi c exper  se is strategically 
targeted to characterize poten  al adverse 
health eff ects and endpoints. HHRA scien  fi c 
experts in these work groups iden  fy issues 
and advance approaches to address challenges 
specifi c to their areas. For example, techniques 
are under development for meta-analysis of 
epidemiological studies and the use of AOP 
to help elucidate windows of suscep  bility 
for developmental eff ects. The IRIS program 
is also developing a Handbook of Opera  ng 
Procedures to provide transparency and 
enhance understanding of IRIS assessments by 
Agency partners and external stakeholders. 

Project 2:  IRIS Update

This project will update the exis  ng IRIS 
database and implement plans to maintain 
its currency. During the past two decades, the 
IRIS program has focused on a rela  vely small 
number of scien  fi cally complex, resource-
intensive assessments. This has le   the rest 
of the IRIS database untouched, to the point 
that today, more than 80% of the hundreds of 
IRIS assessments are more than 20 years old. 
Even recent assessments can become out-
of-date as new studies become available and 
scien  sts understand more about the many 
ways chemicals can aff ect human health. 
This situa  on is not unique to IRIS, rather, 
it is common to human health assessment 
programs worldwide. 

EPA remains commi  ed to con  nue to 
strengthen the IRIS program and increase 
transparency and produc  vity. The IRIS 
program has developed a mul  -year agenda, 
which provides informa  on about the status of 
ac  ve assessments and highlights assessments 
scheduled to begin in the future (www.epa.
gov/IRIS). The program is working to improve 
the IRIS database including an eff ort to evaluate 
chemical assessment needs both within and 
outside of EPA and the resources required to 
meet those needs. Further, the program is 
developing a process to update and maintain 
fi nalized IRIS assessments that do not warrant a 
full reassessment through the IRIS process.

Topic 2:  Integrated Science 
Assessments (ISAs)

The HHRA program regularly develops ISAs 
(formerly Air Quality Criteria Documents) as 
a major component of its research por  olio 
(h  p://www.epa.gov/ncea/isa/). The ISAs 
are developed on a 5-year cycle in response 
to regulatory requirements and provide the 
scien  fi c basis for the EPA Administrator’s 
decisions on se   ng NAAQS for the criteria 
pollutants (par  culate ma  er, ozone, lead, 
carbon monoxide, and sulfur and nitrogen 
oxides) that are ubiquitous in ambient air 
due to numerous and diverse mobile and 
sta  onary sources. A  ainment of the NAAQS 
for these pollutants has been es  mated by the 
Offi  ce of Management and Budget (OMB) and 
EPA to provide signifi cant public health and 
environmental benefi ts to the American public 
that far exceed the cost of control programs. 
The direct benefi ts of EPA’s air programs include 
the reduced incidence of a number of adverse 
human health impacts, including premature 
death and disease, improvements in visibility 
and avoided damage to trees, agricultural crops 
and other vegeta  on. 
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PROJECT 2 HIGHLIGHTS
IRIS Update

• Process to prioritize and update  

 IRIS assessments

• Streamlined approach to update  

 older assessments 



In planning and developing ISAs, the HHRA 
program works in very close collabora  on with 
the primary client offi  ce, the Offi  ce of Air and 
Radia  on’s (OAR) Offi  ce of Air Quality Planning 
and Standards (OAQPS), as well as the Clean 
Air Scien  fi c Advisory Commi  ee (CASAC) 
and other stakeholders as shown in Figure 9. 
ORD’s Air, Climate, and Energy (ACE) research 
program conducts intramural laboratory-based 
research and extramural research through 
the Science to Achieve Results (STAR) grants 
program in support of ISA development. The 
ISAs incorporate and synthesize research 
fi ndings from the ACE research program and 
others into the assessment documents. Early 
in the development process, HHRA convenes 

a workshop with the client offi  ce and the 
scien  fi c community to iden  fy the most 
policy-relevant science issues. A dra   integrated 
review plan (IRP) for each ISA is then developed 
that includes the ISA which is the responsibility 
of HHRA, and the complementary Risk and 
Exposure Assessment (REA), if warranted, and 
a Policy Assessment (PA) both of which are the 
responsibility of OAQPS. All external review 
dra  s of these complementary assessment 
products undergo public comment and rigorous 
peer review by the CASAC. In addi  on, dra   
ISAs are reviewed internally and through 
workshops covering specifi c scien  fi c areas of 
the assessment. 
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Figure 9. Development process and role of Integrated Science Assessments 

in support of decisions to retain or revise the National Ambient Air Quality 

Standards for the criteria air pollutants.



Project 3:  Integrated Science Assessments 
and Science/Regulatory Support

Tasks in this project support these efforts 
of planning, developing the ISAs, providing 
regulatory support regarding their 
implementa  on, and advance specifi c 
scien  fi c approaches and solu  ons to issues 
that arise. In this next FY2016-2019 period, 
the HHRA program expects to be suppor  ng 
ISA and regulatory support to the Offi  ce of 
Air and Radia  on (OAR) regarding the fi nal 
promulga  on on the SO2 primary (health) and 
NO2 primary (health) NAAQS in FY18 and the 
secondary (welfare) NAAQS in 2019 for SO2 

and NO2, while also ini  a  ng development 
of the ISA for PM. Support to OAR regarding 
implementa  on of ISA to policy assessment 
(PA) and rulemaking for decisions regarding 
review, reten  on, or revision of the NAAQS will 
also be provided for these same pollutants. A 
more detailed schedule of ISA ac  vi  es can be 
found in Appendix A. 

The evalua  on of data and development of 
these ISAs o  en iden  fy issues that the HHRA 
program endeavors to resolve. For example, 
recognizing that individuals are not exposed 
to a single pollutant in isola  on but rather 
to a complex mixture of air pollu  on, HHRA 
and ACE scien  sts have planned to work 
in consulta  on with EPA offi  ces to develop 
mul  pollutant science documents (MSD) to 
support the reviews of the primary (health-
based) and secondary (welfare-based) 
NAAQS. These MSD are intended to aid in 
evalua  on of the combined health eff ects of 
the exposures to mixtures of air pollutants, as 
well as a more eff ec  ve evalua  on of health 
eff ects of exposures to single pollutants in a 
mul  pollutant context than what is currently 
provided using single pollutant ISAs. Such 
understanding supports strategic roadmaps 
regarding climate, addresses environmental 

jus  ce (EJ) issues, informs understanding of 
MOA for respiratory eff ects, and advances 
cumula  ve risk-characteriza  on methods. 
At present, budget constraints have delayed 
development of MSDs but, as resources permit, 
the development of these assessments will 
proceed.

Science advancements also derive from the ISA 
assessment ac  vi  es such as an approach to 
the determina  on of causality for the toxicity 
of lead (Pb) used coherence of the MOA across 
human and ecological species (Lassiter et al., 
2015).  Addi  onal advancements on applying 
insights from data evalua  ons in support of the 
other ISAs are an  cipated.

Topic 3: Community and Site-Specifi c 
Analyses

Signifi cant progress in environmental protec  on 
has occurred in the United States over the past 
decades, but many challenges remain, and some 
communi  es are dispropor  onately impacted. 
While many environmental problems are global, 
na  onal and regional in nature, their impacts 
are experienced most acutely at the community 
level. For example, every day, communi  es face 
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PROJECT 3 HIGHLIGHTS
ISA Assessments and Scientifi c/Regulatory 

Support

• ISA assessments for SO2, NO2, PM and NOx/ 

 SOx ecological effects

• Regulatory support to OAR regarding   

 rule development and risk/exposure/policy  

 assessment 

• Advances in application of new science to  

 characterize critical effects and interactions  

 of criteria pollutants



challenges with management of municipal 
and hazardous waste. The HHRA program 
directly supports risk management decisions 
related to waste sites through development of 
Provisional Peer Review Toxicity Value (PPRTV) 
assessments.

Project 4:  PPRTV Assessments

PPRTV assessments provide toxicity values 
derived for use in EPA’s Superfund program when 
a value is not available in the IRIS database. The 
PPRTV assessments are used by the Superfund 
program and regional decision-makers when 
making site-specifi c cleanup decisions, such as 
when to pursue monitoring for a contaminant 
of concern. The implica  ons of these decisions 
include improvements in human health in the 
vicinity of Superfund sites, reduc  on or reversal 
of damages to natural resources, reduc  on 
of harm in emergency situa  ons, improved 
economic condi  ons and quality of life in 
communi  es aff ected by hazardous waste sites, 
improved environmental prac  ces by industry, 
and advances in science and technology. 

Priori  es for PPRTV development are based 
on the needs of the Offi  ce of Solid Waste and 
Emergency Response (OSWER) and evaluated 

annually. PPRTV assessments are derived 
following a review of the relevant scien  fi c 
literature using the same methods, sources of 
data, and guidance on dose-response analysis 
used by the IRIS program.  All PPRTVs receive 
internal review by a panel of EPA scien  sts and 
external peer review by independent scien  fi c 
experts and are publicly available (h  p://
hhpprtv.ornl.gov). Applying new data streams, 
read-across approaches, and computa  onal 
tools to enhance the suppor  ng data/
knowledge bases and effi  ciency of deriva  on 
for PPRTV values is an ac  ve area of research in 
the HHRA program.

Project 5:  Site-specifi c and Superfund 
Technical Support

Communi  es are also faced with an urgent 
need for coordinated assistance to assess 
and address issues of chemical and other 
environmental contamina  on, and addi  onally 
are now presented with new sensing or 
monitoring informa  on that is diffi  cult to 
interpret. EPA’s HHRA program is frequently 
called upon to quickly assist in these situa  ons, 
o  en in the face of large scien  fi c uncertain  es 
due to data gaps. Project 5 is structured with 
tasks to address these needs. 

EPA provides rapid risk assessment and 
technical consulta  on regarding both health 
and ecological impacts through fi ve technical 
support centers, two of which are supported 
by the HHRA program: the Superfund Technical 
Support Center (STSC) and the Ecological Risk 
Assessment Support Center (ERASC)1. The 
HHRA program provides such support directly 
to the Homeland Security research program 
as the lead for the Agency on emergency 
contamina  on situa  ons. The HHRA program 
develops approaches to respond to these 
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PROJECT 4 HIGHLIGHTS
PPRTV Assessments

• ≥ 12 assessments annually to support  

 OSWER regulatory decisions

• Implementation of improvements in   

 systematic review and application of other  

 analysis advances as they become available

• Application of new data streams and   

 computational methods as utility is   

 characterized by case studies 

1The other three technical support centers, the Ground Water Technical Support Center (GWTSC), the Engineering 
Technical Support Center (ETSC), and the Site Characteriza  on and Monitoring Technical Support Center (SCMTSC), are 
supported by ORD’s Sustainable and Health Communi  es (SHC) research program. 

http://hhpprtv.ornl.gov


emerging, o  en crisis-level, chemical/
substance issues with sound science that allows 
for quick ac  on and, ul  mately, quick decisions 
and eff ec  ve solu  ons. The HHRA program 
an  cipates developing new assessment 
approaches by means of an expanded product 
line to enhance rapid response and screening 
capabili  es and to augment toxicity value 
deriva  on procedures for health assessments.

Project 6:  Cumulative Risk Assessment 
Methods and Applications

To address the desire by communi  es to 
understand and conduct local or “place-
based” assessments, another major project 
area of research under this topic is expanding 
cumula  ve risk assessment (CRA) methods, 
developed to integrate and evaluate impacts 
of chemical and non-chemical stressors on the 
environment and health, as shown in Figure 
10. Current CRA ac  vi  es includes strategic 
coordina  on and science support to the EPA’s 
Risk Assessment Forum Technical Panel on 
CRA (h  p://www.epa.gov/raf/) and providing 
training on CRA methods. 

Understanding the various key biological, social, 
spa  al, and environmental factors and how they 

contribute to dispropor  onate risk will facilitate 
support on environmental jus  ce and faster 
applica  on to communi  es. Specifi c analyses 
and case studies are an  cipated to con  nue, and 
advance approaches useful to both qualita  ve 
and quan  ta  ve considera  on of cumula  ve 
risks (Gallagher et al., 2015). Analyses will 
look at specifi c interac  ons, including PM and 
decreased heart rate variability, access to green 
space with asthma and allergy occurrences, 
and psychosocial stress with chemicals that 
alter the hypothalamic pituitary adrenal (HPA) 
axis. Other case studies may include scenario-
specifi c studies in collabora  on with regional 
partners. A new task is devoted to considera  on 
of approaches to incorporate suscep  bility and 
the role of epigene  cs. Evalua  on of exposure 
modeling and guidance on how to appor  on 
exposure and risk of mixtures to phthalates 
and to both human and ecological receptors 
in various media is another task an  cipated 
to help advance applica  on of cumula  ve risk 
assessment. A forthcoming vision paper will 
provide recommenda  ons to advance CRA 
to include ecological assessment using mul  -
criteria decision analysis (MCDA) to support 
transparency in valua  on. Another case-study 
will explore implementa  on of a model that 
explores factors infl uencing sustainability. 
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PROJECT 5 HIGHLIGHTS
Site-specifi c and Superfund 

Technical Support

• Quarterly reports on technical  

 support provided via the STSC and

 ERASC

• Rapid assessment support to  

 emergent situations 

• Special assessment assignments as  

 novel Agency priorities arise 

• New assessment products to rapidly  

 predict risk 

PROJECT 6 HIGHLIGHTS
Cumulative Risk Assessment (CRA) Methods

• Advance cumulative risk methods to characterize  

 interactions of chemical and non-chemical stressors

• Scenario-specifi c case studies to explore CRA  

 implementation  

• Development of approaches for the integration of  

 ecological and human endpoints using   

 multi-criteria decision analysis (MCDA)

• Consideration of susceptibility and epigenetics

• Evaluation of exposure and risk apportionment  

 across media 



Future work with the HSRP and SHC programs 
is expected to consider how to integrate 
resiliency and well-being indices under 
development in those programs into the CRA 
framework. Research and work suppor  ng CRA 
is central to advancing the EPA Risk Assessment 

Forum’s CRA Guidelines, and will posi  on the 
HHRA program to be  er address place-based 
assessments ac  vi  es and thereby support 
sustainability, climate, and goals ar  culated in 
the Environmental Jus  ce (EJ) roadmap.
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Figure 10. CRA framework illustrating various potential roles of chemical and non-
chemical stressors and buffers. Current area of emphasis in HHRA is interaction 

of ecological and human stressors, and active collaboration with the HS and 

SHC programs to consider resiliency and well-being indices.



Topic 4:  Advancing Analyses and 
Applications

The HHRA program is mul  disciplinary and 
aimed at incorpora  ng scien  fi c innova  ons to 
advance analy  c approaches and applica  ons. 
Projects under this topic are targeted at 
enhancing hazard characteriza  on, expanding 
the repertoire of dose-response methods 
and models, and characterizing the u  lity 
of emerging data and new computa  onal 
tools as applied to risk assessment. Another 
project enhances and maintains databases 
and so  ware support to ensure transparency, 
and facilitate understanding and transla  on 
to Agency partners and external stakeholders. 
These projects are cri  cal to keeping assessment 
ac  vi  es contemporary with emerging concepts 
in exposure sciences, advances in biotechnology, 
and the evolu  on of computa  onal approaches 
and systems biology for understanding disease 
processes and ecosystem impacts. Refi nements 
to current approaches are expected to improve 
the accuracy, effi  ciency, fl exibility, and u  lity 
of applica  ons across the large landscape of 
assessment ac  vi  es served by the HHRA 
program and posi  on it to be both more agile 
and be  er support characteriza  on of wellness 
and sustainability.

Project 7:  Advancing Hazard Characterization 
and Dose-Response Methods

Tasks in this project advance new approaches 
and refi ne procedures to address specifi c 
challenges that arise across HHRA assessment 
ac  vi  es. Systema  c review methods 
were recommended by the NRC (NRC, 
2011) and aid transparency of assessment 
ac  vi  es and inform evidence integra  on 
for determina  on of hazard. Steps include 
iden  fying relevant studies and evalua  ng 
their quality, iden  fying relevant endpoints 
for human health risk evalua  on, evalua  ng 
mechanis  c informa  on, synthesizing study 

results within an evidence stream for a health 
eff ect (e.g., human, animal, mechanis  c), 
and integra  ng qualita  ve and quan  ta  ve 
informa  on across evidence streams. A task 
on advancing systema  c review will con  nue 
to evaluate case studies, incorporate feedback 
from workshops conducted with stakeholders, 
and compare available approaches in order 
to develop tailored tools to HHRA assessment 
products. This work will result in consistent and 
transparent approaches for systema  c review 
across HHRA assessment products.

Assessment ac  vi  es have also iden  fi ed 
more powerful sta  s  cal methods for dose-
response and trend analysis that may improve 
quan  fi ca  on. More robust methods such as 
Bayesian approaches and model averaging 
for uncertainty analyses may also improve 
quan  ta  ve approaches and ensure be  er 
coverage of response. These methods will be 
evaluated with case studies and code developed 
to support subsequent implementa  on. 

The HHRA program an  cipates that in order to 
advance and achieve the vision proposed by 
the NRC for exposure science and toxicology 
tes  ng, these concepts must be applied in risk 
assessment approaches. As understanding of 
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PROJECT 7 HIGHLIGHTS
Advancing Hazard Characterization and 

Dose-Response Methods 

• Advancing systematic review  methods

• Case studies to apply AOP and MOA to inform  

 hazard characterization and dose-response

• Expansion of dose-response models

• Approaches to benefi t-cost and uncertainty   

 analyses 

• Characterizing determinants of risk to support  

 assessment of acute, short-term and episodic  

 exposures 

• Workshops on critical challenges
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systems biology advances, mechanis  c insights 
should help to incorporate other measures such 
as biomarkers and eff ects at diff erent levels of 
biological organiza  on into risk assessment 
for a fuller characteriza  on of the spectrum 
of a disease outcome and the key events 
of pathogenesis. For example, how do new 
data mining tools for in vitro measures at the 
genomic level inform dose-response? As our 
understanding of the key events for diff erent 
endpoints or diseases evolves, building bridges 
to systems biology requires construc  on 

of methods that can incorporate data on 
biomarkers from various disease dimensions 
(e.g., early or late-stage) in various  ssues 
(e.g., blood or liver) of diff erent species, and 
the ability to incorporate high-throughput data 
and adverse outcome pathways (AOP) with 
diff erent degrees of verifi ca  on. The prognos  c 
signifi cance of various key events rela  ve 
to more tradi  onal endpoints and disease 
outcomes need to be established to employ AOP 
and MOA in risk assessment. Figure 11 provides 
a conceptual construct of the rela  onships 

Figure 11. Conceptual construct showing the relationships of computational models and schematics 
developed for biomarkers, AOP and MOA applied to risk assessment. The scheme of key events along 

the exposure-dose-response continuum is based on that of Schulte (1989) as proposed for biomarkers and 

modifi ed by Jarabek et al. (2009) for mode of action (MOA). The blue box and blue-bordered key events 

outline elements of an adverse outcome pathway (AOP) described by Villeneuve et al. (2014). Key events 

of pathogenesis are depicted as solid border nodes, key event relationships are depicted as solid directed 

arrows between key events, and determining factors (DF) that control or may modify those relationships (e.g., 

ventilation rate; absorption, distribution, metabolism or elimination; repair, etc.) are depicted as dashed ovals 

and arrows. The areas covered by components of a biologically based dose-response (BBDR) model structure to 

support quantitative dose-response analysis are shown as the following:  exposure models (green); dosimetry or 

physiologically based pharmacokinetic (PBPK) models of toxicokinetics (TK) to describe tissue delivery (orange); 

and tissue response or toxicodynamics (TD) models (pink). Markers or considerations of susceptibility inform all 

components of the continuum. For example, lifestage or disease state factors may infl uence parameter values 

for exposure, dose, and response.  
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among biomarkers, AOP, and MOA, the types 
of computa  onal models that can inform and 
improve the accuracy of descrip  ons for those 
rela  onships, and where considera  ons of 
suscep  bility (e.g., due to lifestage or disease) 
may modify those rela  onships. Several 
applica  ons of this knowledge are applied in 
tasks under Project 7. 

A fuller characteriza  on of disease pathogenesis 
also necessitates considera  on of the 
nature of toxicity and how this relates to the 
various exposure scenarios that may require 
assessment. Real-world exposures include 
single acute dura  on increases in exposure 
and fl uctua  ons in exposure levels (including 
repeated episodic increases). To best address 
these variables, accumula  on of eff ects or 
the chemical must be characterized, and 
considera  on given to suscep  ble life stages 
or windows of vulnerability. Determinants such 
as the concentra  on, dura  on, and  ming of 
exposures for diff erent classes of chemicals 
based on physicochemical characteris  cs (e.g., 
aldehydes versus vola  le organic chemicals) 
and specifi c endpoints of interest across HHRA 
risk assessment products will be evaluated by 
targeted case studies aimed at developing new 
assessment products to characterize risks from 
various exposures. 

Benefi t-cost analysis is widely employed in 
evalua  ng environmental policies, enjoys 
widespread acceptance, and is required by 
Execu  ve Order and certain statutes. Case 
studies will be used to explore extension of 
methods to qualita  vely and quan  ta  vely 
address benefi t-cost and uncertainty analyses 
through review of literature, evalua  on of 
available methods, and use and possible 
development of so  ware. These will be targeted 
at cri  cal disease outcome and eff ect measures 
of interest to partner program offi  ces.

Other specifi c issues arise in various 
assessment ac  vi  es or as emerging science 

and understanding evolve. For example, 
the IRIS assessment for inhaled methanol 
required development of methods to address 
endogenous background levels. The HHRA 
program devotes special workshops to discuss 
and evaluate specifi c issues as they arise 
in assessments with the broader scien  fi c 
community and stakeholders. These workshops 
not only inform the specifi c assessments, but 
also enhance understanding and apprecia  on 
of current scien  fi c challenges and thereby 
s  mulate new research and methods to 
accelerate their applica  on in assessments. 
As examples, past and near-term planned 
workshops to be convened by the HHRA 
program are devoted to the following issues:

• Mode of ac  on for development of mouse  
 lung tumors (2014)

• Workshop on systema  c review methods  
 (2014)

• Epigene  cs workshop (September 2015)

• Advancing systema  c review 
 (December 2015)

• Temporal issues for environmental   
 pollutants: Health eff ects and methodologies  
 for es  ma  ng risk (January 2016)

• Characterizing and communica  ng   
 uncertainty in human health risk assessment  
 (2016)

Project 8:  Applying Emerging Science to 
Inform Risk Screening and Assessment

This project  is devoted to characterizing the 
u  lity of new data streams and computa  onal 
tools, such as those developed by the CSS 
program and increasingly available from other 
sources such as the NIH, university consor  ums, 
and the clinical arena. The HHRA program 
plans to approach this characteriza  on of high-
throughput screening and other data mining 
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outputs as applied to informing and improving 
HHRA risk assessment products in a step-wise 
fashion. Emerging data streams will be evaluated 
in the exposure-dose-response context of risk 
assessment in order to understand what key 
biological, spa  al, or temporal features the new 
measures or computa  onal tool may represent 
(Figure 11). This understanding is the basis for 
building confi dence in and building capacity for 
employing emerging technologies across the 
assessment landscape spanning from research 
priori  za  on to risk screening, and ul  mately 
quan  ta  ve dose-response analysis (Figure 6).

The HHRA program will approach the 
implementa  on of these new data and tools 
both from the perspec  ve represented by 
understanding the signifi cance of molecular 
ini  a  ng events (MIE) for chemicals with diff erent 
physicochemical proper  es and associated with 
poten  al AOP for predic  ng specifi c endpoints; 
as well as from the perspec  ve of developing 
approaches for integra  ng these data and 
endpoints to describe diff erent diseases. These 
are viewed as complementary approaches that 
evaluate evidence along the same con  nuum 
of poten  al disease pathogenesis.

The u  lity to characterize risk of various data 
from alterna  ve, high-throughput screening 
(HTS) pla  orms or approaches such as structural 
read-across/quantitative structure-activity 
rela  onship (QSAR), in vitro biological ac  vity 
assays (e.g., ToxCast), and toxicogenomics 
will be evaluated for diff erent classes of 
chemicals and various endpoints commonly 
encountered in risk assessment. These case 
study characteriza  ons should support the 
development of new assessment products and 
refi ned approaches to deriva  on of PPRTV and 
IRIS assessments.

Development of a disease - based data 
integra  on approach will begin by case study 
of specifi c disease outcomes of interest 

to HHRA assessment priori  es, such as 
that underway for inorganic arsenic. The 
approach will build on lessons learned in the 
report Next Genera  on Risk Assessment:  
Incorpora  on of Recent Advances in Molecular, 
Computa  onal, and Systems Biology (U.S. EPA, 
2014). This report was a collabora  ve eff ort 
by the CSS and HHRA programs and points to 
future direc  ons for stronger collabora  on 
and innova  ve applica  ons of new data 
streams and computa  onal approaches in 
risk assessment. Collabora  on with the CSS 
program for developing screening and read-
across applica  ons is ensured by having HHRA 
scien  sts par  cipate on the Demonstra  on 
and Evalua  on project within CSS; these same 
scien  sts are involved in tasks that then apply 
the tools developed directly into informing 
PPRTV assessments or for developing new 
assessment products.

Another task is devoted to revising dosimetry 
adjustments to address mul  scale integra  on 
of data in order to advance the applica  on 
of AOP/MOA or biomarker data. Current 
models and guidance on choice of dosimetry 
models will be updated to describe poten  al 

PROJECT 8 HIGHLIGHTS
Applying Emerging Science to Inform 

Risk Screening and Assessment 

• Characterizing utility of new data streams and  

 computational tools applied to risk assessment  

 products

• Case study exploration of disease-based data  

 integration approaches

• Updated dosimetry models and guidance to support  

 the application of AOP key events and MOA in  

 dose-response analyses

• Expanded exposure assessment tools and guidance

• Analytical considerations and interpretation   

 guidance for selected emerging sensor data
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dose metrics for key events at diff erent levels 
of organiza  on for portal-of-entry eff ects in 
the respiratory tract and other cri  cal target 
 ssues. These updates are necessary to inform 

both evidence integra  on approaches and to 
facilitate quan  ta  ve dose-response analyses 
in keeping with the NRC vision represented by 
Exposure21 and Tox21 recommenda  ons (NRC 
2007; 2011).  This task and others on exposure 
will also evaluate how best to integrate with 
exposure modeling pla  orms.

Exposure assessment is also a key component 
integral to characterizing hazard and risk and 
an area of rapidly emerging scien  fi c advances. 
There is broad recogni  on that the risk es  mates 
used to protect human health and ecosystems 
would be improved with be  er exposure data 
(NRC, 2012). With the recent development of 
large environmental and chemical databases 
and personal and environmental sensors, there 
is great opportunity to improve methods to 
more accurately characterize exposure (e.g., 
intensity, frequency, dura  on, and route). 
However, to u  lize the diverse array of newly 
available data for exposure assessments, 
methods are required to translate and adapt 
data into well-established exposure protocols. 
A task in Project 8 on the evalua  on and 
applica  on of new exposure data and methods 
is targeted to do so.

EPA’s EXPOsure toolBOX (EPA-Expo-Box) is a 
toolbox created by HHRA scien  sts to assist 
individuals from within government, industry, 
academia, and the general public with assessing 
exposure. It is a compendium of exposure 
assessment tools that links to guidance 
documents, databases, models, reference 
materials, and other related resources. Exposure 
assessment resources are organized into six Tool 
Sets, each containing a series of modules that 
can be accessed from the link below. In addi  on, 
links to resources on other over-arching topics 
can be accessed from the Quick Finder menu at 

the top of the homepage. EPA -Expo-Box also 
contains an Exposure Factors module which has 
been designed to improve the accessibility and 
usability of data from EPA’s Exposure Factors 
Handbook: 2011 Edi  on (U.S. EPA, 2011). EPA-
Expo-Box is available at h  p://epa.gov/risk/
expobox/. Work in this task will update EPA-
Expo-Box and exposure factors data as new 
and improved tools and data become available. 
HHRA scien  sts will also develop new tools 
for accessing and upda  ng data on inges  on 
factors and collaborate with the SHC research 
program to consider poten  al approaches for 
collec  ng soil and dust inges  on data. 

Other new products under this task include 
development of the Exposure Factors Interac  ve 
Resource for Scenarios Tool (ExpoFIRST) and 
EPA-Eco-Box. ExpoFIRST is a standalone tool 
that draws from data in the EPA’s Exposure 
Factors Handbook for quick, easy, and fl exible 
development of human exposure scenarios. 
EPA-Eco-Box is being developed as a Web-based 
toolbox providing links to guidance documents, 
databases, and other relevant informa  on for 
ecological risk assessors. 

Another product in this task represents a 
joint venture with the Na  onal Ins  tute for 
Occupa  onal Safety and Health (NIOSH) Center 
for Direct Reading and Sensor Technologies. 
The analy  cal considera  ons underlying 
specifi c sensors and their interpreta  on will be 
a con  nued collabora  on with other research 
programs employing such technologies 
including ACE, HS, and SSWR. Considera  ons 
for analy  cal characteriza  on and guidance on 
interpreta  on of sensor data in risk assessment 
will be developed.

Project 9:  Risk Assessment Support and 
Training

By providing high-quality targeted tools, 
data, and training, EPA enables consistency in 
assessment approaches by various stakeholders, 

http://epa.gov/risk/expobox/


enhancing the quality of assessment products 
and confi dence in risk-based decision-making. 
Stakeholder engagement regarding the output 
of the HHRA program is enhanced by training 
on risk assessment methods and outreach 
regarding risk assessment ac  vi  es and 
applica  ons. Feedback on the u  lity of various 
assessments, including their scope and content, 
cycles back to the problem formula  on input 
for the program in the future.

Tasks under this project involve upda  ng and 
maintenance of cri  cal so  ware infrastructure 
with enhanced features including data access, 
interoperability with other ORD models and 
databases, and transparency of assessments, 
such as the Health and Environmental Research 
Online (HERO) database (h  p://hero.epa.gov/) 
of studies used in assessments and benchmark 
dose so  ware (BMDS) for dose-response 
modeling (h  p://www.epa.gov/ncea/bmds/). 
New so  ware modules to support advances in 
evidence integra  on and extend dose-response 
methods will be developed. Training modules 
on new tools are also included to inform 
the risk assessment community of methods 
and advances in risk analysis, and to support 
consistency in risk assessment development.

One example of training that HHRA scien  sts 
have developed is a program en  tled Risk 
Assessment Training and Experience (RATE), a 
comprehensive set of risk assessment training 
modules in the four primary areas of hazard 
iden  fi ca  on, dose-response assessments, 
exposure assessment, and risk characteriza  on 
for both human health and ecological risk 
assessment. Addi  onal areas of focus for 
guidance and training are risk management, 
risk communica  on, and new approaches in 
human health risk assessment methodology. 
Risk assessment training sessions using the 
RATE materials have been used in mul  ple 
na  onal and interna  onal training eff orts and 

support many of the ORD research programs 
by broadening the knowledge base of involved 
staff . The HHRA program will con  nue to support 
this training as an important resource for its 
program partners and external stakeholders.
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PROJECT 9 HIGHLIGHTS
Risk Assessment Support and 

Training  

• Updating and maintenance   

 of HERO database and BMDS to  

 support assessment activities and  

 stakeholder engagement

• Enhanced features for   

 interoperability and data access 

• New modules to support advances  

 in evidence integration and dose- 

 response analyses

• Training to support understanding  

 and consistency of risk assessment  

 development

http://hero.epa.gov/


Anticipated Research 
Accomplishments
The HHRA program has developed nine 
integrated project areas to provide a program 
structure that emphasizes effi  cient assessment 
development while advancing needed risk 
assessment-related analyses and applica  ons. 
During the development of chemical 
assessments, cross-cu   ng issues may arise, and 
their resolu  on leads to advances in the state-
of-the-science, as well as advancing knowledge 
and consistent use of methods and models by 
the risk assessment community. An  cipated 
accomplishments under these project areas 
are briefl y listed below and selected proposed 
outputs are presented in table format in 
Appendix A.  These HHRA program ac  vi  es 
also inform the four ORD roadmaps (Climate 
Change, Children’s Environmental Health, 
Environmental Jus  ce, and Nitrogen/Co-
pollutants). 

Topic 1:  Integrated Risk Information 
System (IRIS)
The IRIS program will con  nue to produce robust 
and responsive assessments to characterize 
risks addressing Agency priori  es. The program 
is implemen  ng enhancements to the effi  ciency 
of its process and stakeholder engagement, 
providing more opportunity for par  cipa  on in 
problem formula  on and tailoring the scope of 
its assessments. A mul  -year plan resul  ng from 
signifi cant program partner input will ensure 
that the highest priori  es for the Agency will be 
addressed and  mely, and a process to update 
IRIS assessments will ensure that assessments 
remain based on the most relevant and current 
informa  on for key chemicals. Incorpora  ng 
advances in assessment methods will include 
applica  on of systema  c review methods 
for hazard characteriza  on and evidence

integra  on, and new methods for dose-
response analysis and insights from mechanis  c 
understanding will be applied when mature. 
Public science mee  ngs and ongoing website 
upgrades will enhance communica  on of 
the program’s progress and status, while a 
handbook of opera  ng procedures will provide 
both educa  on, transparency, and consistency 
regarding assessment development. The HHRA 
program is commi  ed to maintaining IRIS as 
the premier source of health hazard and dose-
response informa  on for priority environmental 
pollutants. 

Topic 2:  Integrated Science 
Assessments (ISAs) 
The HHRA program will con  nue to work in close 
collabora  on with the primary client offi  ce, the 
Offi  ce of Air and Radia  on’s (OAR) Offi  ce of Air 
Quality Planning and Standards (OAQPS), as well 
as the Clean Air Scien  fi c Advisory Commi  ee 
(CASAC) and other stakeholders, to develop 
ISAs as a major component of its research 
por  olio to iden  fy, interpret, and characterize 
data on the health and environmental eff ects 
of exposure to criteria air pollutants. The HHRA 
program also provides sustained scien  fi c and 
technical support during the development 
of exposure, risk, and policy assessments by 
OAQPS, and during na  onal rule development. 
Advances in scien  fi c understanding of the 
MOA and key events of the disease pathways 
for these pollutants will help integrate the 
evidence for determining these risks as well as 
inform approaches for other HHRA assessment 
products such as the IRIS assessments. During 
the FY2016-2019 period, other innova  ons 
in analysis approaches are an  cipated as the 
HHRA program grapples with characterizing 
the health and welfare eff ects of SO2 and NO2. 
New insights on determinants of PM toxicity 
will inform ISA development and use as the 
scien  fi c basis for decisions to retain or revise 
the Na  onal Ambient Air Quality Standards. 
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Topic 3:  Community and Site-
specifi c Risk
The HHRA program will con  nue to support 
the risk management decisions required by the 
Offi  ce of Solid Waste and Emergency Response 
(OSWER), and to address community needs. 
Annual produc  on of PPRTV assessments 
targeted to the priori  es of OSWER will 
con  nue to provide the scien  fi c support for 
decisions on the management of municipal 
and hazardous waste sites. Applica  on of new 
data streams and approaches will occur as 
their u  lity is characterized and may extend 
to addi  onal assessment products for rapid 
response to urgent contamina  on situa  ons. 
Signifi cant technical support will con  nue to aid 
regions in implementa  on and understanding 
of these assessments. Eff orts on extending 
and targe  ng cumula  ve risk assessment 
methods to integrate mul  ple stressors will 
help communi  es understand and characterize 
their “place-based” concerns. Specifi c case 
studies and approaches will be explored to 
develop exposure and risk appor  onment to 
diff erent exposure media (air, water, land) and 
to provide for the integra  on of ecological and 
human eff ect measures. We also an  cipate that 
work on the role of suscep  bility and epigene  c 
markers will be developed into a framework for 
incorpora  ng these considera  ons into CRA 
approaches, thereby ensuring relevancy and 
that the latest innova  ons in biomonitoring are 
addressed. 

Topic 4:  Advancing Analyses and 
Applications
Projects in this area cut across the en  re 
HHRA program por  olio to ensure that its 
assessment products will keep contemporary 
with emerging concepts in hazard and dose-
response assessment, exposure sciences, 
advances in biotechnology, and the evolu  on 
of computa  onal approaches and systems 

biology for understanding disease processes 
and ecosystem impacts. Refi nements to 
current approaches are expected to improve 
the accuracy, effi  ciency, fl exibility, and u  lity 
of applica  ons across the large landscape of 
assessment ac  vi  es served by the HHRA 
program and posi  on it to be both more 
agile and be  er support characteriza  on 
of wellness and sustainability. Sustaining 
support of databases and so  ware will ensure 
transparency of assessments and facilitate 
communica  on and consistency of assessment 
development. Training will increase both 
understanding of methods and stakeholder 
capability for applying assessment advances. 
Some specifi c areas to be advanced are: 
refi nements to systema  c review, extensions 
of dose-response analyses for model averaging 
and data integra  on, and approaches to benefi t-
cost analyses and uncertainty characteriza  on. 
Updates to dosimetry models will facilitate the 
use of MOA and AOP insights and inform new 
approaches to the characteriza  on of acute, 
short-term, and episodic exposures. Applica  on 
of emerging sensor data will include both 
analy  cal considera  ons and interpreta  on, 
while updates to exposure assessment tools 
will con  nue to be developed to translate 
and describe factors that infl uence exposure 
characteriza  on.
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Conclusions
Human health risk assessment is the process 
of analyzing informa  on to es  mate the 
poten  al for an environmental pollutant 
to harm exposed persons and ecosystems, 
and the assessment documents that are the 
product of this process are fundamental to 
environmental management decision-making. 
Scien  fi c evidence from diverse disciplines 
must be systema  cally iden  fi ed, consistently 
evaluated for scien  fi c merit and relevance, 
and integrated to support development 
of human health and environmental risk 
assessments. By fully engaging the scien  fi c 
and policy communi  es in the HHRA  program, 
EPA is producing reliable, transparent, and 
high-quality assessments while iden  fying the 
scien  fi c research needed to advance future 
assessments and ensure eff ec  ve transla  on 
and communica  on of the Agency’s assessment 
methods, models, and data. The outcome of 
this HHRA Strategic Research Ac  on Plan will 
be highly infl uen  al scien  fi c assessments 
used to support important and complex Agency 
decisions to protect human health and the 
environment, coupled with advances in risk 
assessment methods that increase confi dence 
in the applica  on of science to support such 
decisions.   
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Glossary 
Research Program Objective
Broad statement about the science needed by partners/stakeholders to achieve environmental 

goals and what the research program aims to accomplish.

Science Challenge(s)
Scientifi c or technical question that identifi es the critical research needed within each of the 

Research Objectives.  They are developed during problem formulation and drive development 

of the Research Projects.

Research Project
An integrated set of Research Activities/Tasks/Studies that must be completed to produce 

the Research Products and Research Outputs necessary to meet the Partner/Stakeholder 

needs.  Research Projects have defi ned start and end dates for completing Products and 

Outputs, as indicated by Milestones.  This is the level of research that may be described in 

a programmatic quality management plan.

Product
A deliverable that results from a specifi c Research Project or Research Task.  This may 

include (not an exhaustive list):  journal articles, reports, databases, test results, methods, 

models, publications, technical support, workshops, best practices, patents, etc.  These may 

require translation or synthesis for inclusion as an Output.

Output
Research products are synthesized and/or translated into the format needed by the end user.  

Outputs should be defi ned, to the extent possible, by partners/stakeholders.

Outcome
The expect result, impact, or consequence of the research.
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Appendix A
Proposed Outputs, Human Health Risk Assessment Research Program FY16-19

The following table lists the expected outputs from the Human Health Risk Assessment Research 
Program, organized by topic. Note that outputs may change as new scien  fi c fi ndings emerge. 
Outputs are also con  ngent on budget appropria  ons.

Topic 1 Integrated Risk Informa  on System (IRIS)
Project 1 IRIS Assessments
IRIS document components Annually released to the public for priority chemicals following 

the mul  -year agenda posted on the IRIS website:
• Scoping and problem formula  on packages 
• Literature searches and study tables
• Interagency review dra  s
• External peer review dra  s
• Final assessments 

IRIS scien  fi c and technical 
consulta  ons

HHRA scien  sts provide scien  fi c support to assessments by 
iden  fying issues and advancing solu  ons;
Technical support to program offi  ces regarding 
implementa  on of IRIS assessments in regulatory applica  ons 
(e.g., OAQPS residual technology review, OW contaminant 
candidate list, OSWER records of decision)

Stakeholder engagement and 
outreach for IRIS program

Bi-monthly scien  fi c mee  ngs on assessment ac  vi  es;
Regular mee  ngs with program partners regarding priori  es

IRIS Handbook of Opera  onal 
Procedures

Ongoing guidance on assessment approaches and process

Project 2 IRIS Updates
Decision Strategy FY16 Develop approach for iden  fying assessments that 

should be updated with high priority
FY16 Develop effi  cient processes for developing and reviewing 
updated assessments in a short  me 

Reviews and updates FY16-19 Implement IRIS update decision strategy and regularly 
review IRIS values.
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Topic 2 Integrated Science Assesssments (ISA)
Project 3 Integrated Science Assessments
ISA science issue workshops Convene scien  fi c experts to review and iden  fy scien  fi c or 

policy issues prior to ini  a  on of ISA development
ISA document dra  s Release external peer review dra  s for Clean Air Scien  fi c 

Advisory Commi  ee and public reviews

• FY16 1st dra   NO2 & SO2 secondary (welfare) ISA
• FY16 2nd dra   NO2 & SO2 secondary (welfare) ISA
• FY16 1st dra   of ISA for PM
• FY17 2nd dra   of ISA for PM

Release fi nal ISA documents in support of Na  onal Ambient 
Air Quality Standards (NAAQS)

• FY16 Final rulemaking on lead 
• FY16 SO2 primary (health) 
• FY17 NO2 & SO2 secondary (welfare) 
• FY18 Final rulemaking on SO2 primary (health) and 
    NO2  primary (health) 
• FY19 Final rulemaking on NO2 & SO2 secondary (welfare) 

ISA-related scien  fi c and 
regulatory support

Support to Offi  ce of Air and Radia  on regarding 
implementa  on of ISA to  policy assessment and rule making 
for decisions regarding review, reten  on or revision of the 
NAAQS
• FY16 Integrated review plan for PM ISA
• FY16-18 NO2 primary (health) ISA
• FY16-18 SO2 primary (health) ISA

ISA-related scien  fi c 
advancements

Mul  pollutant science document health issues;

Mul  pollutant science document on the eff ects of the criteria 
pollutants on climate forcing;

Publica  ons and scien  fi c analyses to support the ISAs
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Topic 3 Community and Site-specifi c Risk
Project 4 Provision peer-reviewed toxicity values (PPRTV) assessments
PPRTV assessments ≥12 developed annually in support of OSWER site 

management decisions
Project 5 Site-specifi c and Superfund Regulatory Support

Superfund Technical Support 
Center and Ecological Risk 
Assessment Support Center 

FY16-19 Provide on-going support to EPA regional offi  ces for 
Superfund risk assessment ac  vi  es and scien  fi c support for 
ecological risk assessment

Report on technical support FY16-19 Provide quarterly reports on technical support 
Emergent issues and other 
Agency priori  es

FY16-19 Annually provide rapid assessment response (e.g., 
West Virginia MCHM spill) or other scien  fi c support on 
Agency priori  es as requested by programs, regions, EPA 
Science Advisory or Administrator

Project 6 Cumula  ve Risk Assessment Methods and Applica  ons
Approaches to cross-species 
data integra  on to support 
cumula  ve risk assessment 
(CRA)

FY17 Publica  on of case study(s) to advance incorpora  on of 
ecological risk assessment into CRA framework

FY18 Develop mul  -criteria decision analysis approaches 
to integrate ecological and human health indices and aid 
transparency of valua  ons

Incorpora  ng mul  ple stressors FY16 Publica  on of journal manuscript describing use of 
directed acyclic graphs for drawing causal inference in CRA  

FY17-19 Case studies and methods development to 
characterize risks posed by mul  ple chemical and non-
chemical stressors to human health. 

Incorpora  ng suscep  bility 
informa  on into CRA

FY16 Report from science workshop on epigene  cs and CRA

FY19 Publica  on of a framework for interpre  ng epigene  c 
informa  on in risk assessment

Appor  oning mul  media 
exposure and risk across human 
and ecological receptors

FY17 Modeling of dermal and inhala  on exposures to diethyl- 
and di(1-n-butyl) phthalate to inform evalua  on of mixtures 

FY18 Appor  oning mul  media exposure and risk across 
human and ecological receptors 

FY16-19 Support Risk Assessment Forum ac  vi  es on 
cumula  ve phthalate exposures
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Topic 4 Advancing Analyses and Applica  ons
Project 7 Advancing Hazard Characteriza  on and Dose-Response 

Methods 
Advancing methods for 
systema  c review and evidence 
integra  on

FY16 Scien  fi c workshop report on advancing systema  c 
review

FY17 New methods to improve evidence iden  fi ca  on, 
evalua  on and evidence integra  on

FY17 Refi ne study quality evalua  on approaches
Advancing quan  ta  ve 
methods

FY18 Develop mul  variate dose-response analysis methods

FY19 Report on best prac  ces for non-parametric, semi-
parametric, and parametric dose-response modeling methods

FY19 Report on methods to advance meta-analyses and 
Bayesian approaches 

Advancing methods for benefi ts 
and uncertainty analyses

FY18-19 Case studies to evaluate approaches to probabilis  c 
deriva  on of reference values to support benefi ts analysis

Characterizing determinants of 
risk: Concentra  on, dura  on 
and  ming of exposure

FY17 Publish workshop report on Temporal Issues for 
Environmental Pollutants: Health Eff ects and Methodologies 
for Es  ma  ng Risk 

FY19 Report on evalua  on and quan  fi ca  on of early-life 
exposures for non-cancer and cancer outcomes

FY19 Concentra  on-dura  on-response surface evalua  on and 
interpreta  on to support deriva  on of assessments of acute, 
short-term, episodic and life  me exposures

Scien  fi c workshops on major 
risk assessment methodology 
issues

FY16-19 Convene scien  fi c workshops held with subject 
ma  er experts to address current challenges and advance 
approaches to risk assessment

Project 8 Applying Emerging Science to Inform Risk Screening and 
Assessment

Disease-based integra  on of 
new data types

FY19 Case study(s) of disease-specifi c assessment of mul  ple 
environmental risk factors to illustrate integrated use of 
mul  ple, new advanced biological data types 

Characteriza  on and 
quan  ta  ve applica  on of high-
throughput screening (HTS) and 
other data-mining deriva  ons

FY18 Case studies to characterize the u  lity of HTS and other 
data for various classes of chemicals and various endpoints 
commonly encountered in risk assessment 

FY18 Adverse outcome pathway (AOP) footprin  ng: hazard 
grouping and quan  ta  ve analysis for mixtures assessment of 
toxicologically uncharacterized stressors
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Dosimetry21: Advancing 
mul  scale dosimetry models 
to incorporate AOP/Mode of 
Ac  on (MOA) and biomarker 
data

FY16-17 Convene Federal community of prac  ce to develop 
an issue paper for NRC review and report regarding need for 
mul  scale measurement and models to address applica  on of 
AOP/MOA or biomarker data and realize vision of Tox21 and 
Exposure21 reports

FY19 Development of a suite of model structures including 
portal-of-entry for each route and implementa  on via 
development of methods and case studies to implement 
an  cipated NRC recommenda  ons 

Evalua  on and applica  on 
of new exposure data and 
methods

FY17 Advancements and upda  ng of Exposure Factors 
Handbook (Dra   food intake)

FY17 Release of ExpoFIRST - quick, easy, and fl exible 
development of human exposure scenarios (ß and fi nal)

FY18 Release of EPA-Eco-Box - quick, easy, and fl exible 
development of ecologic risk assessment scenarios (dra   and 
fi nal)

FY16-18 Collabora  on with NIOSH Center for Direct 
Reading and Sensor Technologies and the cross-agency 
Air Sensors Health Group to develop criteria for analy  cal 
characteriza  on, integra  on of sensor data with dosimetry 
modeling, interpreta  on of sensor data on applica  on to risk 
assessment, and recommenda  ons regarding best prac  ces 
for management and cura  on of sensor data.

Project 9 Risk Assessment Support and Training
Development and maintenance 
of essen  al so  ware and 
support tools

FY16-19 Update and maintain so  ware suppor  ng cri  cal 
infrastructure ac  vi  es including data access (IRIS website) 
and assessments (Health and Environmental Research Online); 
benchmark dose so  ware, PBPK/dosimetry so  ware, etc.

FY16-19 Development of new so  ware modules to implement 
advances in evidence integra  on and dose-response methods 
and applica  ons of new data streams and mechanis  c data 
mining

Development and applica  on 
of risk assessment training

FY16-19 Provide ongoing outreach to states, regions, program 
offi  ces and interna  onal en   es interested in training on risk 
assessment approaches and techniques
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Appendix B.  Executive Orders and EPA Policies 
HHRA Supports
Execu  ve Order 13045:  Protec  on of Children from Environmental Health Risks and Safety 
Risks, which states that each federal agency “(a) shall make it a high priority to iden  fy and assess 
environmental health risks and safety risks that may dispropor  onately aff ect children; and (b) 
shall ensure that its policies, programs, ac  vi  es, and standards address dispropor  onate risks to 
children that result from environmental health risks or safety risks.”

EPA’s 1995 Policy on Evalua  ng Risk to Children, which states that “It is the policy of the U.S. 
Environmental Protec  on Agency (EPA) to consider the risks to infants and children consistently 
and explicitly as a part of risk assessments generated during its decision making process, including 
the se   ng of standards to protect public health and the environment.”

Execu  ve Order 12898: Federal Ac  ons To Address Environmental Jus  ce in Minority 
Popula  ons and Low-Income Popula  ons, which states that “(a) Environmental human health 
research, whenever prac  cable and appropriate, shall include diverse segments of the popula  on 
in epidemiological and clinical studies, including segments at high risk from environmental 
hazards, such as minority popula  ons, low-income popula  ons and workers who may be exposed 
to, substan  al environmental hazards” and “(b) Environmental human health analyses, whenever 
prac  cable and appropriate, shall iden  fy mul  ple and cumula  ve exposures.”

EPA’s 2011 Environmental Jus  ce Ac  on Plan (“Plan EJ 2014”), which established measurable 
commitments that address the Agency’s na  onal environmental jus  ce priori  es. These priori  es 
created an Agency-wide focus on ma  ers that environmental jus  ce advocates and others have 
iden  fi ed as cri  cal environmental jus  ce issues. In 2015, EPA is developing the EJ 2020 Ac  on 
Agenda, the Agency’s next overarching strategic plan for environmental jus  ce.

Execu  ve Orders 12866, 13563 and OMB Circular A-4, which guide the analysis of the costs 
and benefi ts of Federal regulatory decisions, including the assessment of the public health and 
environmental benefi ts associated with regulatory op  ons. HHRA health assessments play a 
crucial role in the assessment of the benefi ts of ac  ons taken by EPA; poten  al improvements in 
how noncancer dose-response is quan  fi ed, as discussed elsewhere in this document, have been 
iden  fi ed as important to advancing EPA benefi ts analysis for regulatory support. 
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Appendix C.  Research Program Partners and 
Stakeholders 
Note: HHRA works with many partner and 

stakeholder organizations, and new partnerships 

are continually forming; therefore, this list is not 

comprehensive. 

EPA Board of Scientifi c Counselors (BOSC) 

EPA Clean Air Scientifi c Advisory Committee 
(CASAC) 

EPA Science Advisory Board (SAB)

  Chemical Assessment Advisory Committee  
  (CAAC)

EPA Regions 1 – 10 

Offi ce of Air and Radiation (OAR)

  Offi ce of Air Quality Planning and   
  Standards (OAQPS) 

  Offi ce of Transportation and Air Quality  
  (OTAQ)

Offi ce of Chemical Safety and Pollution Prevention 
(OCSPP) 

  Offi ce of Pesticide Programs (OPP)

  Offi ce Pollution Prevention and Toxics   
  (OPPT) 

  Offi ce of Science Coordination and Policy  
  (OSCP)

Offi ce of Children’s Health Protection (OCHP)

Offi ce of Environmental Justice (OEJ)

Offi ce of Policy (OP)

  National Center for Environmental   
  Economics (NCEE)

Offi ce of the Science Advisor (OSA)

Offi ce of Solid Waste and Emergency Response 
(OSWER) 

  Offi ce of Emergency Management (OEM)

  Offi ce of Underground Storage Tanks   
  (OUST)

  Offi ce of Superfund Remediation and   
  Technology Innovation (OSRTI) 

  Offi ce of Resource Conservation and   
  Recovery (ORCR)

  Offi ce of Program Management (OPM)

Offi ce of Water (OW)

  Offi ce of Ground Water and Drinking Water  
  (OGWDW)

  Offi ce of Science and Technology (OST)

Other Governmental Stakeholders

Agency for Toxic Substances and Disease Registry 
(ATSDR) 

California’s Environmental Protection Agency 
(Cal/EPA)

 Offi ce of Environmental Health Hazard   
 Assessment (OEHHA)

Centers for Disease Control and Prevention (CDCP)

Department of Defense (DoD)

 Air Force Research Laboratory (AFRL)

 Army Corps of Engineers (ACE)

 Army Public Health Command 

 Defense Advanced Research Projects Agency  
 (DARPA)

 Naval Medical Research Unit (NAMRU)

Department of Labor

 Occupational Safety and Health
 Administration (OSHA)

Food and Drug Administration (FDA)

 National Center for Toxicological Research  
 (NCTR)

National Academy of Sciences (NAS)

Government Accountability Offi ce (GAO)

National Institutes of Health (NIH) 

 National Cancer Institute (NCI)

 National Institute of Environmental Health  
 Sciences (NIEHS)

   Chemical Genomics Center (CGC)

   National Toxicology Program (NTP)

Texas Commission on Environmental Quality 
(TCEQ)

Nongovernmental Organizations

Alliance for Risk Assessment (ARA)

American Public Health Association (APHA) 

American Chemistry Council (ACC)

 Long-Range Research Initiative (LRRI)

Environmental Working Group (EWG) 

Environmental Defense Fund (EDF) 

Environmental Council of the States (ECOS)

Interstate Technology and Regulatory Council 
(ITRC) 

Integrated Life Sciences Institute (ILSI)

 Health and Environmental Science Institute  
 (HESI)

National Resource Defense Council (NRDC)
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Appendix D.  
Enhancements to IRIS 
Program
The IRIS Program develops human health 
assessments that provide health eff ects 
informa  on on environmental chemicals to 
which the public may be exposed, providing 
a cri  cal part of the scien  fi c founda  on for 
EPA’s decisions to protect public health. In their 
report Review of the Environmental Protec  on 
Agency’s Dra   IRIS Assessment of Formaldehyde, 
the Na  onal Research Council (NRC) made 
several recommenda  ons to EPA for improving 
IRIS assessments and the IRIS Program (NRC, 
2011). The NRC’s recommenda  ons were 
focused on the fi rst step of the IRIS process, the 
development of dra   assessments. Consistent 
with the advice of the NRC, the IRIS Program is 
implemen  ng these recommenda  ons using 
a phased approach and is making the most 
extensive changes to assessments that are in 
the earlier stages of the IRIS process. 

E P A   a g r e e d   w i t h   t h e   N R C ’ s   2 0 1 1 
recommenda  ons for the development of IRIS 
assessments and is fully implemen  ng them 
consistent with the report’s “Roadmap for 
Revision,” which viewed the full implementa  on 
of their recommenda  ons by the IRIS Program 
as a mul  -year process. In response to the NRC’s 
2011 recommenda  ons, the IRIS Program has 
made changes to streamline the assessment 
development process, improve transparency, 
and create effi  ciencies in the Program. The NRC 
has acknowledged EPA’s successes in this area. 
Their May 2014 report Review of the Integrated 
Risk Informa  on System (IRIS) Process, fi nds 
that EPA has made substan  al improvements 
to the IRIS Program in a short amount of 
 me (NRC, 2014). They also provide several 

recommenda  ons which they say should be 

seen as building on the progress that EPA has 
already made.  

This appendix provides a brief summary of the 
status of enhancements to the IRIS Program. 
Strengthening and streamlining the IRIS 
Program is an ongoing priority for the HHRA 
program. As the IRIS Program con  nues to 
evolve, the HHRA program is commi  ed to 
evalua  ng how well its approaches promote 
construc  ve public discussion with its 
stakeholders, as well as reviewing how these 
approaches can more eff ec  vely facilitate 
subsequent assessment development. 
Enhanced stakeholder engagement will help 
to ensure transparency and the use of the 
best available science in IRIS assessments. 
More informa  on on the IRIS Program’s recent 
enhancements can be found at h  p://www.
epa.gov/IRIS/process.htm and h  p://www.epa.
gov/IRIS/pdfs/irisprocessfactsheet2013.pdf. 

Enhancements to the Development 
Process

The IRIS Program is implemen  ng the following, 
which will help meet the goal of producing 
high-quality assessments that are tailored to 
program needs in a  mely and transparent 
manner:

• 

• 

• 
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Internal planning and scoping mee  ng to 
iden  fy EPA needs, followed by a public 
mee  ng to iden  fy the available scien  fi c 
informa  on for the chemical under 
assessment.

Publicly release the literature search and 
search strategy, evidence tables, exposure-
response fi gures and informa  on on key 
scien  fi c issues for the chemical. Convene a 
public mee  ng to discuss these materials. 

Publicly release a dra   assessment and 
peer review charge for comment at a public 

http://www.epa.gov/IRIS/pdfs/irisprocessfactsheet2013.pdf


Improving the Science of IRIS 
Assessments

The following changes were either implemented 
or are in progress to improve the quality and 
clarity of IRIS assessments:

• 

• 

• 

• 

• 

• 

  

Enhancements to Improve 
Productivity and Transparency in 
the IRIS Program 

• 

• 

• 

• 

• 
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Improved stakeholder engagement in the IRIS 
process throughout assessment development

Established a set of “stopping rules” for new 
data and scien  fi c issues to help ensure 
that IRIS assessments are not delayed by 
new research fi ndings or ongoing debate of 
scien  fi c issues a  er certain process points 
have passed. Addi  onal informa  on about 
the stopping rules is available at h  p://www.
epa.gov/iris/pdfs/IRIS_stoppingrules.pdf. 

Focused staff  a  en  on on a smaller number 
of assessments to ul  mately increase the 
effi  ciency and output of the program.

Conduc  ng a survey of EPA program and 
regional offi  ces to iden  fy and evaluate client 
demands and the resources required to meet 
user needs.

Improved workforce planning to help increase 
assessment output and improve scien  fi c 
evalua  on.

Adopted systema  c review methods and 
informa  on management tools to improve 
study selec  on and analyses including 
improvements to the following:

Created Discipline-Specifi c Workgroups and 
Interdisciplinary Science Teams to evaluate 
endpoint-specifi c and disciplinary issues 
relevant to an assessment. These groups 
coordinate across assessments to ensure 
consistency, solve cross-cu   ng issues, 
and advance scien  fi c understandings 
that contribute to decision-making in IRIS 
assessments.

Dedicated a specifi c Chemical Assessment 
Advisory Commi  ee (CAAC) of the 
Scien  fi c Advisory Board (SAB) to review 
IRIS assessments. More informa  on on 
the SAB CAAC can be found at: h  p://
y o s e m i t e . e p a . g o v / s a b / s a b p e o p l e .
nsf/WebCommitteesSubcommittees/
Chemical%20Assessment%20Advisory%20
Commi  ee.

Strengthened its prac  ces for peer review 
and protec  on against confl ict of interest.

Incorporated a preamble that describes the 
applica  on of exis  ng EPA guidance and the 
methods and criteria used in developing the 
assessments.

Implemented a new document structure that 
is clear, concise and systema  c.

mee  ng (these may be revised as needed 
a  er the public mee  ng). 

A separate sec  on provides a detailed 
descrip  on of the literature search 
and associated search and screening 
strategy to iden  fy and select 
per  nent studies.
Evidence Evalua  on for Hazard 
Iden  fi ca  on - The IRIS Program 
is in the process of improving and 
standardizing the approach to 
evalua  ng evidence and standardizing 
the documenta  on of this evalua  on.  
Developed standardized presenta  on 
of evidence tables and exposure-
response arrays to succinctly 
summarize study design and fi ndings.
Improved process for selec  ng 
studies for dose-response evalua  on.
Currently evalua  ng considera  ons 
for combining data for dose-response 
modeling and analysis.

Evidence Iden  fi ca  on: Literature 
Collec  on and Colla  on Phase 

°

°

°

°

°

http://yosemite.epa.gov/sab/sabpeople.nsf/WebCommitteesSubcommittees/Chemical%20Assessment%20Advisory%20Committee


• 

 

Holding peer consulta  on science workshops 
which may focus on the state of the science 
for a par  cular chemical or provide a forum 
for discussion with experts about certain 
cross-cu   ng scien  fi c issues that may impact 
the development of a scien  fi cally complex 
assessment.

through the conduct of IRIS Public Science 
mee  ngs. These mee  ngs benefi t from 
the par  cipa  on of independent experts 
iden  fi ed by the NRC who provide input on 
the scien  fi c and technical aspects of IRIS 
chemical assessments.
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