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Welcome and Logistics

• Keep your phone muted throughout the webinar. 
• To ask a question or provide a comment, use the “Q&A” pod of the Adobe 

Connect Webinar to inform the meeting host of your question. Questions 
and comments (webinar) will be posed at the end of each issue discussion. 

• To report technical difficulties or webinar issues to the meeting host, use 
the “chat” pod of the Adobe Connect Webinar. 
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• Created in 1985 to foster consistency in the evaluation of chemical toxicity 
across the Agency.

• IRIS assessments contribute to decisions across EPA and other health agencies.

• Toxicity values 

• Noncancer: Reference Doses (RfDs) and Reference Concentrations (RfCs).
• Cancer: Oral Slope Factors (OSFs) and Inhalation Unit Risks (IURs).

• IRIS assessments have no direct regulatory impact until they are combined 
with

• Extent of exposure to people, cost of cleanup, available technology, etc. 
• Regulatory options.

• Both of these are the purview of EPA’s program offices.
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IRIS Provides Scientific Foundation for Agency 
Decision Making
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 Clean Air Act (CAA)

Safe Drinking Water Act (SDWA)

Food Quality Protection Act (FQPA)

Comprehensive Environmental Response, 
Compensation, and Liability Act 
(CERCLA)

Resource Conservation and Recovery Act 
(RCRA)

Toxic Substances Control Act (TSCA)











Broad 
Input to 
Support

• Agency Strategic Goals
• Children’s Health
• Environmental Justice

IR
IS



Systematic Review
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A structured and 
documented process for 

transparent literature review

“As defined by IOM [Institute of Medicine]1, systematic review ‘is 
a scientific investigation that focuses on a specific question and 
uses explicit, pre-specified scientific methods to identify, select, 
assess, and summarize the findings of similar but separate 
studies.”

1 Institute of Medicine. Finding What works in Health Care: Standards for Systematic Reviews.
p.13-34. The National Academies Press. Washington, D.C. 2011



Systematic Review in IRIS Assessments
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IRIS Systematic Review Documents

IRIS Handbook: Approaches and considerations for applying 
principles of systematic review to IRIS assessments, general frameworks, 
and examples.
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IRIS Assessment Plans, Protocols, and 
7-Step IRIS Process

Early Step 1: IRIS 
Assessment Plans

• What the 
assessment covers

• 30-day public 
comment period + 
public science 
meeting

Mid-Step 1: 
Protocols

• How the 
assessment will be 
conducted

• 30-day public 
comment

9https://www.epa.gov/iris/basic-information-about-integrated-risk-information-system#process

Opportunities for 
Public Comment

https://www.epa.gov/iris/basic-information-about-integrated-risk-information-system#process


IRIS Assessment Plan (IAP)

10

•

Assessment 
Initiated

•

•

Scoping

Initial Problem 
Formulation

Systematic 
Review Protocol

Literature 
Search, Screen

Literature 
Inventory

Refined 
Evaluation Plan

Study 
Evaluation

Organize Hazard 
Review

Data 
Extraction

Evidence Analysis and 
Synthesis

Evidence 
Integration

Select and Model 
Studies

Derive Toxicity 
Values

Assessment 
Developed

Assessment 
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Scoping and initial problem formulation determinations

• Background and Agency need, exposure context, objectives and specific aims, key 
areas of scientific complexity

• Includes draft PECO (Populations, Exposures, Comparators, and Outcomes) criteria 
which outlines evidence considered most pertinent

• Internal review of IAP fosters early and focused Agency engagement

Released for a 30-day public comment period + public science discussion 
(beginning of IRIS Step 1)

Uranium IAP released for public comment on January 26, 2018



IRIS Assessment Plan (IAP) Content
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From draft uranium IAP (2018)



IRIS Protocol
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Protocols: How the assessment will be conducted

• In IRIS, comments received on IAP are considered when preparing the protocol 
(updated IAP text is included in the protocol) and protocols are released for 30-day 
public comment period 

• Protocol is iterative – Public comment and knowledge gained during implementation 
may result in revisions to the protocol to focus on the best available evidence. Major 
revisions are documented via updates, e.g., changes to specific aims or PECO

• List of included, excluded, and studies tagged as supplemental are disseminated 
through protocols (either during initial release or as an update)



IRIS Protocol Content
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Updated IAP text and PECO 
based on public comments

From draft chloroform protocol (2018)



IRIS Protocol Content
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From draft chloroform protocol (2018)
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IRIS Assessment Plan for 
Uranium

Presentation for the IRIS Public Meeting
Paul White

National Center for Environmental Assessment
Office of Research and Development

U.S. Environmental Protection Agency
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The purpose of this IRIS Public Science Meeting is to discuss the science that informs the Public 
Comment Draft of the Uranium Assessment Plan. The draft plan and this presentation do not 
represent and should not be construed to represent any Agency determination or policy.



Uranium Focus

• EPA’s existing IRIS evaluation of uranium dates from 1989 and includes an oral 
RfD of 3 x 10-3 mg/kg/day based on kidney toxicity and body weight loss. A 
considerable literature on uranium toxicology has since been published.

• ATSDR developed a comprehensive Toxicological Profile for uranium (2013) 
which provides an intermediate-duration oral MRL of 2 x 10-4 mg /kg-d.  The 
ATSDR value is also based on kidney toxicity using a more recent study than the 
1989 IRIS assessment. 

• This assessment will draw upon ATSDR (2013), supplemented by an new 
literature search for more recent studies.  Systematic review will examine new 
and key prior studies (slide 3).

• This assessment will address programmatic needs, focusing on oral exposure to 
natural or depleted uranium.  It will address non-radiological effects, hence, for 
uranium focus on non-cancer effects.

16



Uranium exposures
• Soils

• Uranium is naturally present in many soils (Average 3 ppm, locally higher)
• Uranium mining, milling, and processing operations have caused soil contamination
• Phosphate ore deposits can contain uranium 

• Water
• Drinking water uranium concentrations are prevalent, but generally low (average about 1 

μg U/L), but local ground water can be higher.  (EPA MCL 30 μg U/L)
• Large aquifers in central US and California have locally elevated uranium, exceeding MCL

• US diet typically 0.9 - 1.5 μg U/day; uranium is adsorbed onto root crops.
• Soil ingestion and locally grown or foraged food can be important. 

• These routes can be important at a number of contaminated sites in tribal lands.
• Regions 9 and 10 addressing important contamination on tribal lands.

For comparison, ATSDR intermediate-duration oral MRL is equivalent to an intake of 14 μg/d for a 
70 kg person. 17



Specific assessment approach
• Literature search to identify new epidemiological and experimental animal studies of 

the health hazards of ingested uranium (i.e., publications from 2012-2017). 
• Conduct study evaluations (risk of bias and sensitivity) for individual epidemiological 

and toxicological studies identified in the literature search.  
• Does newly available data indicate a need to update health outcome conclusions and 

toxicity values from the ATSDR Toxicological Profile (i.e., kidney toxicity, and 
reproductive and developmental effects of uranium).  Are new outcomes identified? 
Conduct systematic review including the new data and key prior studies identified 
based on ATSDR (2013).

• Integrate results across evidence streams (human and animal) to human health 
hazards.  Biological support from mechanistic studies will be summarized primarily by 
relying on other published sources and targeted literature searches if needed.

• Derive an RfD as supported by the available data.  System and organ specific RfD values 
will be derived where supported by the database.
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Science Issues
• New literature available: Expect to make a judgement, based on systematic 

review, about important uranium health effects including kidney toxicity 
and reproductive and developmental effects.

• Uranium occurs in a variety of forms of varying solubility in the 
environment. This assessment will determine optimal approach to 
different uranium compounds given extent of available data and 
assessment needs. 
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Today’s Science Topic
An IRIS Assessment Plan, or IAP, communicates to the public the plan for assessing each individual chemical and 
includes summary information on the IRIS Program’s scoping and initial problem formulation, objectives and specific 
aims for the assessment, and the PECO (Populations, Exposures, Comparators, and Outcomes) criteria that outlines 
the evidence considered most pertinent to the assessment; and identification of key areas of scientific complexity. 
The PECO provides the framework for developing literature search strategies and inclusion/exclusion criteria, 
particularly with respect to evidence stream (i.e., human, animal, mechanistic), exposure measures and outcome 
measures.

The IRIS program is seeking a discussion with the public aimed at improving or clarifying the IAP. Below are questions 
to facilitate the discussion of this science topic:
• Are the assessment objectives and specific aims articulated clearly?
• Does the background information and context that is provided support the objectives for the assessment

presented in plan?
• Does the proposed PECO (Population, Exposure, Comparators, Outcomes) framework identify the most pertinent

evidence to address the stated needs of the Agency programs and regions?
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