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Overview

o Review risk assessment process

o Integrated Risk Information System (IRIS)

o IRIS process

o Opportunities for stakeholder engagement in the process

o Examples: comments and recommendations received during public 
science meetings
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EPA’s Definition of Risk Assessment

Risk assessment:

Qualitative and quantitative evaluation of the risk posed to 
human health and/or the environment by the actual or potential 
presence and/or use of specific pollutants. 

From EPA’s “Terms of Environment” Glossary
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IRIS:  Human Health Hazard Assessments

o EPA's Integrated Risk Information System (IRIS) is a human health assessment program 
that evaluates information on effects that may result from exposure to environmental 
contaminants. 

o Multidisciplinary scientists critically review publicly available epidemiologic and 
experimental studies and create scientific reports known as IRIS Toxicological Reviews 
that:

 Identify adverse health effects of chemicals in the environment (e.g., reproductive effects, 
cancer, immune effects, etc).

 Estimate the amount of a chemical that people can be exposed to daily without facing an 
appreciable risk of harmful health effects other than cancer.

 Characterize the potential for a chemical to cause cancer in people (e.g., carcinogenic to 
humans, likely carcinogenic to humans, etc).

 Estimate the excess risk of cancer that people face from exposure to a chemical over the 
course of a lifetime (oral and/or inhalation).

o These assessments are available to the public on the IRIS database.

http://www.epa.gov/iris/
http://cfpub.epa.gov/ncea/iris/index.cfm?fuseaction=iris.showSubstanceList
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o IRIS assessments systematically review the 
publicly-available peer-reviewed studies to

 Identify adverse health outcomes
 Characterize exposure-response relationships
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Chemicals Nominated for IRIS 
Assessment

o The IRIS program submits queries to EPA Program Offices and Regions and the public for 
nominations. 

o Substances selected based on one or more of the following factors: 

 Potential public health impact; 
 EPA statutory, regulatory, or program-specific implementation needs; 
 Availability of new scientific information or methodology that might significantly 

change the current IRIS information; 
 Interest to other governmental agencies or the public; and 
 Availability of other scientific assessment documents that could serve as a basis for 

an IRIS assessment. 

o The decision to assess depends on available Agency resources. Availability of risk 
assessment guidance, guidelines, and science policy decisions may also have an impact 
on the timing of EPA's decision to assess a chemical substance.

o The list of new or updated assessments is published in the Federal Register (FR) as part of 
the IRIS agenda.
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Scoping and 
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The 7-step process has not changed. This figure refines earlier versions and includes the 2013 IRIS enhancements and the incorporation of systematic review approaches.

http://www2.epa.gov/iris/basic-information-about-integrated-risk-information-system#process
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1. Scoping and Problem Formulation & 
Draft  Development

o Internal planning and scoping meeting to identify EPA needs. 

 Conducts public meeting on technical problem formulation.

o Conducts literature search and study selection.

 Convenes public meeting to discuss literature search, 
evidence tables, exposure-response figures, and key 
issues.

o Implements systematic review recommendations from the 
National Research Council.

o Identifies hazards, selects studies for dose-response, derives 
toxicity values, prepares draft assessments.
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2. Agency Review

o Shares draft assessment with EPA’s program and 
regional offices.

o Convenes a meeting to discuss draft assessment

o Identifies science issues 

o Determines needed disciplines of peer review 
panel members and scope of external peer review.
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3. Interagency Science Consultation

o Shares draft assessment with other Federal 
Agencies and the Executive Office of the President 
(EOP) for science consultation.

o Convenes a meeting of other Federal Agencies and 
EOP.

o Revises draft assessment as appropriate.
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4. Public Comment and External Peer 
Review

o Publicly releases of draft assessment and peer review 
charge on IRIS Website.

o Convenes public meeting on draft assessment.

o Discusses draft materials and science issues at public 
meetings.

o May revise draft assessment and peer review charge.

o Submits draft IRIS assessment and peer review charge 
questions to external peer review panel.

o Participates in public peer review meeting.

http://www.epa.gov/iris/
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5. Revise Assessment

o Evaluates external peer review recommendations 
and all public comments.

o Revises draft assessment, as appropriate.

o Develops a disposition of peer review and public 
comments.
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6. Final Agency Review and 
Interagency Science Discussion

o Sends final draft assessment for final internal 
review by EPA Program and Regional Offices.

o Provides other Federal Agencies and EOP with final 
draft assessment and related materials.

o Convenes a meeting other Federal Agencies and 
EOP to discuss final comments.
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7. Post Final Assessment 

o Completes the IRIS Assessment.  Including 

 Toxicological Review

 IRIS Summary

 and any appendices

o Post final IRIS assessment and related materials 
to IRIS Website.

http://www.epa.gov/iris/
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Opportunities for Stakeholder 
Engagement
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Stakeholder Notification and Participation

Notification
o The IRIS website.

o IRIS email bulletin to regularly update stakeholders about opportunities to 
engage the IRIS Program; the availability of newly released draft and final 
assessments; and general updates about the IRIS Program. 

o Human Health Risk Assessment research program monthly bulletin which 
includes updates about activities in the IRIS Program. 

o The Federal Register.

Participation
o Submit chemical specific and general comments and materials to the docket at 

http://www.regulations.gov.

o Attend and participate in public meetings and scientific workshops.

o Provide comments on potential topics and speakers for workshops.

http://www.epa.gov/iris/index.html
http://www2.epa.gov/iris/how-subscribe-integrated-risk-information-system-bulletin
http://www.epa.gov/healthrisk/
https://public.govdelivery.com/accounts/USEPAORD/subscriber/new?topic_id=USAEPAORD_8
http://www.gpo.gov/fdsys/search/search.action?na=&se=&sm=&flr=&ercode=&dateBrowse=&collection=&historical=false&st=Integrated+Risk+Information+System+(IRIS)&=Integrated+Risk+Information+System+(IRIS)&psh=&sbh=dno&tfh=&originalSearch=Integrated+Risk
http://www.regulations.gov/
http://cfpub.epa.gov/ncea/iris2/events.cfm
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Recent Scientific Workshops and Public 
Meetings

Workshops

o Temporal exposures for 
Environmental Pollutants: January 
2016

o Advancing Systematic Review: 
December, 2015

o Epigenetics and Cumulative Risk 
Assessment: September, 2015

o EPA IRIS; NRC Recommendations: 
October, 2014

Public Science Meetings

o PCBs: June, 2015

o Phthalates: February, 2015; 
October, 2014; April, 2014

o Arsenic: June, 2014

o Hexavalent chromium: June, 2014

o Hexabromocyclododecane: April, 
2014

http://cfpub.epa.gov/ncea/iris2/events.cfm

http://cfpub.epa.gov/ncea/calendar/index.cfm

http://cfpub.epa.gov/ncea/iris2/events.cfm
http://cfpub.epa.gov/ncea/calendar/index.cfm
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Registered Participants at December 2013 IRIS Public 
Science Meeting; External Stakeholders

Academia Consultant/Legal Firms & Groups

Federal Government International Government

State, Local, or Tribal Government Private Sector/Industry Trade Assoc.

NGO Press/Media

N/A

4% registered
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Addition of NRC-Identified Experts to IRIS Public 
Science Meetings

o In October 2014, EPA announced that IRIS Public Science 
Meetings will be supplemented by scientific experts identified 
by the National Academies’ National Research Council (NRC).   

o These independent experts will provide valuable scientific 
input and broaden the range of perspectives represented at 
our public meetings.

http://www2.epa.gov/iris/addition-experts-identified-national-research-council-discussions-iris-bimonthly-public-science
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Registered Participants at February 2015 IRIS Public 
Science Meeting; External Stakeholders

Academia Consultant/Legal Firms & Groups

Federal Government International Government

State, Local, or Tribal Government Private Sector/Industry Trade Assoc.

NGO Press/Media

N/A

18% registered
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Registered Participants at September 2015 
Workshop; External Stakeholders

Academia Consultant/Legal Firms & Groups

Federal Government International Government

State, Local, or Tribal Government Private Sector/Industry Trade Assoc.

NGO Press/Media

N/A

35% registered
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Examples of Science Issues Discussed in IRIS Public 
Science Meetings

October 2014: Preliminary materials for IRIS assessment on 
diisononyl phthalate (DINP).

Human relevance of testicular xenograft studies.

Presentations:

Richard Sharpe, The University of Edinburgh, on behalf of the American
Chemistry Council High Phthalates Panel

http://www2.epa.gov/iris/iris-bimonthly-public-meeting-oct-2014
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Examples of Science Issues Discussed in IRIS Public 
Meetings

February 2015: Preliminary materials for IRIS assessments on dibutyl phthalate 
(DBP), diisobutyl phthalate (DIBP), and butyl benzyl phthalate (BBP).

Human relevance of non-androgen related male
reproductive effects.
Presentations:

Kim Boekelheide*, Brown University School of Medicine

Rebecca Clewell, The Hamner Institutes for Health Sciences, on behalf of Valerus Specialty
Chemicals

Paul Foster, NIH/National Institute of Environmental Health Sciences (NIEHS)/National
Toxicology Program (NTP)

Earl Gray, EPA/National Health and Environmental Effects Research Laboratory (NHEERL)

Richard Ivell*, University of Nottingham School of Biosciences

Kamin Johnson, The Dow Chemical Company

*NRC-Identified Experts to IRIS Public Science Meetings

http://www2.epa.gov/iris/iris-public-science-meeting-feb-2015
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Example Comments and Recommendations Received at 
October 2014 and February 2015 Public Science Meetings

o Phthalate-induced testosterone (T) reduction is a rat-specific response 
whereas germ cell effects may be conserved in rats and humans.

o Responses in male reproductive system seem to be conserved in different 
species during puberty.  

 Are affects seen during pubertal life stages more relevant to human 
health?

o Currently there are no experimental models for human testicular germ cell 
cancer.

o Phthalate-induced effects on germ cells and Sertoli cells are T-independent.  

 T-independent effects may also include agenesis of the epididymis, 
atrophy of the testis and agenesis of the epididymis.
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Example Ongoing Analysis to Address Issues Discussed 
During November 2014 and February 2015 Public Meetings

o Mode of Action analysis of phthalate induced male 
reproductive effects

o Objective: to evaluate available evidence from multiple 
disciplines (e.g., experimental, epidemiological, mechanistic) 
and assess human relevance of adverse effects reported in 
experimental models.

Adverse Outcome

Key Event 5

Key Event 1

Key Event 2

Exposure

Absorption

(intestinal, 

inhalation, 

dermal) Molecular 

Initiating Event 2

Molecular 

Initiating Event 1

Molecular interaction Cellular effects Organ effects Organism effects

Key Event 3

Key Event 4

Adapted from Villenueve et al., 2014; Vinken et al 2013; Meek et al., 2013
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Summary

o IRIS human health assessments are important for informing actions to 
protect public health – by EPA and other health agencies.

o The process for developing IRIS assessments incorporates multiple 
opportunities for stakeholder engagement

o IRIS is developing a more open process to encourage greater public 
participation to help identify controversial science issues early, and ensure 
transparency and the use of the best available science in IRIS assessments.

o EPA’s IRIS Program is committed to engaging stakeholders in a meaningful 
way, and the Program welcomes comments and input from all stakeholders.
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THANK YOU!

Xabier Arzuaga PhD, Toxicologist
Integrated Risk Information System (IRIS)

National Center for Environmental Assessment  (NCEA)
Office of Research and Development (ORD) 

U. S. Environmental Protection Agency
Arzuaga.Xabier@epa.gov


