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The Formation of EPA

• Reorganization Plan No. 3 (Dec. 2, 1970)
• Reorganization of Executive Branch agencies proposed by President Nixon and approved by 

Congress
• Established the Environmental Protection Agency
• Reflected growing environmental concerns in the U.S. (e.g., Love Canal)

• Certain functions transferred to EPA from: 
• Dept. of Health, Education and Welfare 
• Dept. of Agriculture 
• Dept. of Interior
• The Atomic Energy Commission
• The Federal Radiation Council
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Radiological Protection

• EPA has the responsibility and the authorities to:
• Establish generally applicable environmental standards for the 

protection of the general environment from radioactive material
• Collect, analysis, and interpret data on environmental radiation levels
• Develop Protective Action Guides
• Conduct environmental impact analysis and evaluation
• Issue Federal Guidance

• Atomic Energy Act (Section 274.H) instructed the Federal 
Radiation Council (now EPA) to consult:

• The National Academy of Sciences (NAS)
• The National Council on Radiation Protection and Measurements 

(NCRP)
• Qualified scientists and experts in the fields of biology, medicine, and 

health physics

…advise the President with 
respect to radiation matters 
directly or indirectly affecting 

health, including guidance for all 
Federal agencies in the 
formulation of radiation 
standards and in the 

establishment and execution of 
programs of cooperation with 

States.

42 U.S. Code § 2021
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The Early Years, 1960-69
Federal Radiation Council

Dr. Paul C Tompkins
Executive Director, FRC

https://www.epa.gov/radiation/federal-guidance-radiation-protection



Radiation Protection Program Today
• Comprised of headquartered dedicated division, field and 

laboratory assets, and robust regional program 
• National Analytical Radiation Environmental Laboratory 

(Montgomery, AL)
• National Center for Radiation Field Operations (Las Vegas, 

NV)
• Radiation Protection Division (Washington, DC)
• Regional counterparts

• Primary Authorizing Statutes: Atomic Energy Act; WIPP 
Land Withdrawal Act; Clean Air Act; Nuclear Waste Policy 
Act; Energy Policy Act of 1992; 1970 Reorganization Plan 
No. 3

• Specialized regulatory, response, scientific, and 
communications program that provides radiological risk 
assessment across media

Radiation 
Protection 
Program

5



What We Do – Radiation Protection Division
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Center for Science and 
Technology

Center for Waste 
Management and 

Regulations

Center for Radiation 
Information and Outreach

Center for Radiological 
Emergency Management

Radiological Emergency 
Response 

Dynamic Partnerships

Radiation Risk and Crisis 
Communication

Guidance and Policy

Regulatory Programs

Radiation Science
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Radiation Protection Authorities
Clean Air Act (CAA)

NESHAP
40 CFR Part 61 

Safe Drinking Water Act 
(SDWA) 

40 CFR Part 141-143 

Comprehensive Environmental 
Response, Compensation, and 

Liability Act (CERCLA)
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Radiation Protection Authorities (cont.)
Uranium Mill Tailings Radiation 

Control Act (UMTRCA)
40 CFR Part 192  

Nuclear Waste Policy Act 
(NWPA)

40 CFR Part 191 

Waste Isolation Plant Land 
Withdrawal Act (WIPP LWA)

40 CFR Part 191 & 194 
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Nuclear Power Related Regulations of 
Potential Interest to the NRSB

• 40 CFR part 190 (1977) establishes off-site public dose limits from 
nuclear power operations used for electrical generation

• 40 CFR part 191 (1985 and 1993) generic SNF, HLW and TRU disposal 
regulation

• -40 CFR part 192 (1983 and 1992) on uranium and thorium mill tailings 
that is applicable to uranium in-situ recovery

• EPA has a radioactive NESHAP (National Emission Standard for 
Hazardous Air Pollutant) for phosphogypsum (PG) that allows alternative 
uses besides stacking PG
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Science-Informed Policy Making
Peer-Reviewed 

Publications
• Builds on robust 

research
• Rigorous peer review 
• EPA authors 

contribute to 
scientific 
understanding

Standards and 
Recommendations

• International 
Commission for 
Radiation Protection 
(ICRP)

• National Council on 
Radiation Protection 
and Measurements 
(NCRP)

Synthesis
 of Science 

• UN Scientific 
Committee on the 
Effects of Atomic 
Radiation (UNSCEAR)

• National Academies 
Biological Effects of 
Ionizing Radiation 
(BEIR)

Guidance and 
Policy

• Federal Guidance
• Presidential 

Guidance
• Inter- and intra-

agency standard 
setting (e.g., ANSI 
standards, 
emergency response)
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Current 
Research

• Chronic radiation 
exposure

• Low-dose research
• Dosimetry modeling
• Astronaut exposure
• Age- and sex-

dependent radiation 
risks

Radiation science underpins all steps leading to EPA policy and guidance



Range of Health Effects from Exposure 
to Ionizing Radiation
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 Environmental exposures
 Occupational exposures
 diagnostic medical 

exposures
 long-term exposures from          

accidents/terrorism

Adapted from UNEP Booklet
https://www.unscear.org

Biologically 
Plausible



Multiple messages may be needed to suit different audiences and scenarios

Radiation risk and crisis Communication
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Crisis Communication

Regulatory and Technical 
Communication

Educational Outreach 
(RadTown)

Public 
Concern

Blue-Sky Communication

Provide clear, actionable 
information on an unknown, 

complex, and highly-feared topic 
Robust scientific foundation

Message mapping
Risk Communication - SALT Framework

• Answers to public questions
• Partner resources and trainings

• Stakeholder meetings and engagement
• Community involvement coordinator 

integration

• Factsheets
• Teacher resources

• Classroom materials

• Reports and guidance
• Factsheets

• Outreach and communications plans
• Frequently asked questions

• Website content/ 
maintenance

• Evergreen social media
• State and local networking
• Resource development

• Pre-scripted emergency 
response messages

• Translated materials
• Interagency coordination
• SLTT responder trainings

• EOC training and deployment



Future Research Needs
Need for clear, attainable objectives, and quality data

• Identifying and supporting future research needs
• Research objective from a public health perspective:

• To inform policies and practices for radiation protection of the 
public (including sensitive populations), workers, and patients

• A process similar to the EPA’s Data Quality Objectives 
(DQOs) could prove useful for cohesive and systematic 
planning and prioritization of future research.
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Federal Guidance Reports

Federal Guidance Technical Reports

Presidential Federal Guidance (Policy Recommendations)

1970 20201980 1990 2000 2010 2030

1987 – Occupational Exposure

1978 – Diagnostic X-rays

1984 – FGR 10: Radioactivity Concentration Guides

1993 – FGR 12: External Dose Coefficients

1999 – FGR 13: Cancer Risk Coefficients

2014 – FGR 14: X-ray Procedures

2019 – FGR 15: External 
Dose Coefficients

1970 – Underground Mining of Uranium Ore

1976 – FGR 9: Diagnostic X-rays

1988 – FGR 11: Limiting Values and Dose Conversion Factors

2024? – FGR 16: 
Cancer Risk 
Coefficients for 
Environmental 
Exposures
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FGR 14

• Update to FGR 9, Radiation Protection Guidance 
For Diagnostic X Rays (1976)

• Recommends federal health care facilities use 
ICRP 103 diagnostic reference levels

• Collaborative effort, including EPA, HHS, VA, 
DOD, OSHA, States, and other subject matter 
experts.

Radiation Protection Guidance for Diagnostic and Interventional X-Ray 
Procedures
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FGR 15

• Provides age-specific dose coefficients for 1,252 
radionuclides based on external exposure to radionuclides 
distributed in air, water or soil.

• Published 2019, update to FGR 12 (1993)
• FGR 15 utilized updated ICRP Publications

• Six different age groups
• Updated tissue weighting factors 
• Updated radionuclide decay data

External Exposure to Radionuclides in Air, Water and Soil
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FGR 16 (in development)

• Provides radionuclide-specific cancer risk 
coefficients for internal and external exposure to 
radionuclides.

• Utilizes ICRP models and data
• Update to FGR 13 (1999), with advances in:

• Number of radionuclides 
• Nuclear decay data
• Biokinetic models
• Dosimetric models 
• U.S. population demographic data
• Cancer risk models

Cancer Risk Coefficients for Environmental Exposure to Radionuclides
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ICRP Publications Supporting FGR 16

Biokinetic Data
• ICRP Pub. 66
• ICRP Pub. 100
• ICRP Pub. 130
• ICRP Pub. 134
• ICRP Pub. 137
• ICRP Pub. 141

Nuclear Decay Data
ICRP Pub. 107

External Dose 
Coefficients

EPA Federal Guidance Report No. 
15 (uses ICRP Pub. 103 and 107)

Usage Data 
• EPA Exposure Factors 

Handbook
• ICRP Pub. 66
• ICRP Pub. 89

SAF Data
• ICRP Pub. 133

• German and UF Phantoms
• Stylized models

Cancer Risk Coefficients
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How Federal Guidance 
is Developed
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Datasets of Dose Coefficients Reimagined

• The challenge:
• Dose and risk coefficients needed in dose assessment codes, while available, often require 

that the data be reformatted or the codes be rewritten to read the data files correctly. 
• The response to the challenge: 

• Coordinate with other Federal partners to collect existing datasets of dose and risk coefficients
• Reformat data in data files to be accessible, with no need for the installation of software. Make 

data available to those using any operating system (e.g., Windows, MacOS, Linux)  
• Make datasets available to developers of dose assessment codes in formats (e.g., XML, 

JSON)  that make the dose and risk coefficients easier for to incorporate in their codes 
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“Reference Individual”
• Reference Man (1950’s) based on adult male 

worker
• Science has advanced
• Age at time of exposure, gender
• Six different age groups including adults (male 

and female)
• Significant advances with modern computational 

phantoms
• Reference individual and effective dose are 

compliance constructs.
 Tissue weighting factors are standard

• Other factors?
 Physiological, immunological, genetic and 

environmental ...
• We have come a LONG way from the 1950’s, 

but …
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Applied Topics

• Rad NESHAP compliance codes - National Emission Standards for Hazardous 
Air Pollutants (NESHAP)

• Maintenance and updates for CAP88-PC, COMPLY, COMPLY-R
• 40 CFR Part 61, Subpart H, Subpart I, Subpart B.

• MARSSIM - The Multi-Agency Radiation Survey and Site Investigation Manual
• Revision 2 to be completed soon.

• PAG Manual – The Protective Action Guides and Planning Guidance for 
Radiological Incidents

• Identified need for an implementation guide

Ongoing and future work
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MARSSIM, Revision 2

• Consensus guidance for measurement and evaluation of 
concentrations of radioactive material at sites

• Partnership with EPA, DOE, DoD, NRC, and involvement with the 
States

• Widely used across the U.S. and internationally
• Revision 2 will update science and incorporate lessons learned
• Public comment period and review by EPA Science Advisory 

Board
• Technical Completion of Revision 2 in 2023
• Outreach and training to assist users in 2024

Multi-Agency Radiation Survey and Site Investigation Manual
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Protective Action Guides (PAG) Manual

• Drinking water PAG implementation guide providing guidance on:
• Public messaging regarding the two-tier PAG
• Use of Derived Response Levels to inform decision making
• Non-drinking uses of water, such as in critical infrastructure (e.g., hospitals) 
• Other special circumstances, e.g., cisterns, private water wells

• Guidance on better leveraging the many flexibilities in the PAG Manual 
to reduce secondary and tertiary detriments to those affected

• Purposefully harmonizing Food PAGs with international standards, to aid 
with consistency, to recover more quickly in the global food trade after a 
radiation incident

Future ideas being considered
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Radiation SI Units 
• Metric Conversion Act of 1975, and its later amendments

• Executive Order 12770 signed by President George H.W. Bush 

• NIST: National Institute of Standards and Technology

• UNSCEAR: United Nations Scientific Committee on the Effects of 
Atomic Radiation

• IAEA: International Atomic Energy Agency

• WHO: World Health Organization 

• ICRP: International Commission on Radiological Protection

• NCRP: National Council on Radiation Protection & Measurements

• NEA: Nuclear Energy Agency

• IRPA: International Radiation Protection Association

• HPS: Health Physics Society

• RRS: Radiation Research Society

• AAPM: The American Association of Physicists in Medicine

• ACR: American College of Radiology
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NASEM Workshop, September 29-30, 2016

http://dels.nas.edu/Workshop-Summary/Adopting-International-System-Units/24645



Sustaining and Promoting Expertise in 
Radiological Protection
• EPA Radiation Protection Program has adopted a 

multifaceted approach
• Recognizing the issue as a priority
• Developing and applying a structured “knowledge transfer” 

initiative to capture the experience and institutional 
knowledge of retiring staff

• Promoting knowledge sharing through mentorships 
• Promoting continuing education and professional 

development for all staff
• Supporting staff who seek professional certification
• Other education opportunities

• Repository of training and education resources (developed in-house)
• Self-organized study group!

• International collaboration and technical exchanges to 
promote radiation protection capacity

• Emphasis on least developed countries
26



Internship and Fellowship Opportunities

• Internship Opportunities
• Pathways/Student Trainee 

• Apply through USAJobs
• Virtual Student Federal Service Internship (VSFS)

• US citizens from high school to graduate school
• Voluntary, part-time, fully virtual
• Program facilitated by Department of State, apply through USAJobs

• Volunteer internships 
• Informal, unpaid, non-competitive

• Other Internship & Fellowship Programs
• ORISE, AAAS, ASPPH, STAR, etc.

• Placement with a host federal agency
• Generally do not allow direct transition into full-time position



Radiation
Protection
Program

Thank You

www.epa.gov/radiation
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