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INTRODUCTION

This report describes key accomplishments and program activities during the first thirty years of the
U.S. Environmental Protection Agency’s (EPA) involvement in radiation protection. It is limited
however to activities carried out by the current Radiation Protection Division * (RPD) of the Office
of Radiation and Indoor Air (ORIA) within the Office of Air and Radiation (OAR) and its earlier
organizational formulations. This report provides the context for EPA’s key actions and the
practical impact of these actions. It does not provide an in-depth policy or scientific discussion;
rather, it is intended to introduce Agency staff and other interested parties to historical information
on this topic.

The Agency’s involvement in radiation protection has both a legal and historical foundation. To
better understand the origin of EPA’s radiation protection activities, the first part of this report,
Authorities and Responsibilities, describes the historical basis. It begins with a description of the
ongoing radiation protection activities transferred to EPA when it was established in 1970, and
continues with information on the statutes that have been enacted over the past 30 years that provide
additional radiation protection authorities and responsibilities to EPA. The second part of this report,
Program Activities, provides information on key EPA radiation protection activities carried out in
response to these responsibilities, and highlights significant precedents for radiation protection
established by these activities.

! Both ORIA (and RPD) have been reorganized several times, resulting in many different program names and
acronyms. To avoid confusion, this report recognizes all radiation protection work as having been done under RPD
auspices.
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AUTHORITIES AND RESPONSIBILITIES

This section reviews the environmental
protection authorities and responsibilities
transferred to EPA when it was established in
1970, provides information on the statutes that
have been enacted over the past 30 years, and
the radiation protection responsibilities of
other Federal agencies.

The Formation of EPA:
Reorganization Plan No. 3

EPA was formed at the direction of President
Nixon under Reorganization Plan No. 3,
which became law on December 2, 1970. The
White House Press Release, dated July 9,
1970, described the need to form EPA as
follows:

As concern with the condition of our
physical environment has intensified, it
has become increasingly clear that we
need to know more about the total
environment —land, water and air. It also
hasbecomeincreasingly clear that only by
reorganizing our federal efforts can we
develop that knowledge, and effectively
ensure the protection, development and
enhancement of the total environment
itsdlf.

The Government’'s environmentally-
related activities have grown up piece-
meal over theyears. Thetimehascometo
organize them rationally and
systematically. As a major step in this
direction, | am transmitting today two
reorganization plans: one to establish an
Environmental Protection Agency and one
to establish within the Department of

Commerce, a National Oceanic and
Atmospheric Administration. [1]

Reorganization Plan No. 3 consolidated the
environmental protection functions of several
departments and agencies into the newly
formed EPA. EPA was generally provided
research, monitoring, standard setting, and
enforcement authorities for each category of
pollutant. However, the transfer of radiation
protection responsibilities to EPA was more
limited than that of other pollutants, in that the
authority for enforcement of radiation
standards was retained by the Atomic Energy
Commission (AEC). EPA would later gain
enforcement authority for the regulation of
some radioactive materials under certain
environmental statutes.

Functions Transferred to EPA

Selected functions performed by the following
Federal agencies and their components were
transferred to the newly formed EPA under
Reorganization Plan No. 3:

Department of the Interior (DOI)
» Federal Water Quality Administration
(FWQA)
» Research on the effects of pesticides on
fish and wildlife

Department of Health, Education and Welfare
(HEW)
» National Air Pollution Control Admin-
istration (NAPCA)
» Bureau of Solid Waste Management
(BSWM)
» Bureau of Water Hygiene (BWH)
» Bureau of Radiological Health (BRH)



 Pesticide research tolerance setting

Department of Agriculture (USDA)
» Pesticide registration under the Federal
Insecticide, Fungicide, and Rodenticide
Act (FIFRA)

Executive Office of the President
» Federal Radiation Council (FRC)
» Atomic Energy Commission (AEC)
environmental radiation standard setting
*  Council on Environmental Quality (CEQ)
research on ecological systems [2]

EPA’s Radiation Protection
Responsibilities

Prior to the formation of EPA, radiation
protection standard setting and guidance
development authorities were housed in
different organizations within the Executive
Office of the President and various Federal
agencies in the executive branch. In forming
EPA, the authors of Reorganization Plan No.
3 created a new national approach for
protecting the general public from the harmful
exposure to radiation. Two key radiation
protection functions would now be housed in
a single agency - the promulgation of
generally applicable environmental standards
to limit man-made radioactive materials in the
environment, and the development of national
radiation protection guidance for Federal and
State agencies to follow in the development of
their radiation protection programs and
regulations. Along with these responsibilities,
EPA was provided extensive research and
surveillance capabilities to support the
development of national guidance and
standards, as well as the authority to provide
technical assistance to the States.

This section discusses both the legal and the
historical foundation of the radiation protec-
tion functions transferred to EPA. The
authors of Reorganization Plan No. 3 explic-
itly stated that the term “functions” referred to
an organization’s statutory authority as well as
its “duties, responsibilities, and activities.” [3]

Functions Transferred from HEW-BRH

Several functions vested in the Bureau of
Radiological Health under the Public Health
Service Act (PHSA) were transferred to EPA,
including a broad authority to conduct or
promote research, investigations, experiments,
demonstrations, and studies relating to the
causes, diagnoses, treatments, control, and
prevention of diseases. EPA also was
transferred BRH’s “primary responsibility
within the executive branch for the collection,
analysis, and interpretation of data on environ-
mental radiation levels” along with three
laboratories. The functions transferred to
EPA from BRH include the following:
development of Protective Action Guides;
routine and special surveillance; monitoring,
research, and development; environmental
impact analysis and evaluation; and adminis-
trative and service support, including training.

[4]

Under Reorganization Plan No. 3, BRH
retained the responsibility to regulate radiation
from consumer products and certain non-
regulatory functions pertaining to medical and
occupational exposures to radiation. BRH
also retained the research, technical assistance,
and training related to these responsibilities. [2]

Functions Transferred from AEC

Under Reorganization Plan No. 3, EPA was
transferred the functions of the Atomic Energy
Commission, administered through its
Division of Radiation Protection Standards “to



the extent that such functions consist of
establishing generally applicable
environmental standards for the protection of
the general environment from radioactive
material.” [2] Under the AEA, these standards
were defined as “limits on radiation exposures
or levels, or concentrations or quantities of
radioactive material, in the general environ-
ment outside the boundaries of locations under
the control of persons possessing or using
radioactive material.” [2] The AEC (and later
the Nuclear Regulatory Commission) retained
the responsibility for implementing and
enforcing these standards. This AEC author-
ity applies only to exposures resulting from
radionuclides from the nuclear fuel cycle.

Functions Transferred from FRC

In 1959, the Federal Radiation Council (FRC)
was established by Executive Order (EO)
10831 and was given the authority under the
Atomic Energy Act (AEA) to develop Federal
guidance. Soon after, Congress provided an
identical statutory basis for the FRC. Reorga-
nization Plan No. 3 abolished the FRC and its
functions and authorities were transferred to
EPA. This included the FRC’s primary
function to “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.” [2,5]

New Radiation
Protection Authorities

Subsequent to the formation of EPA, Con-
gress enacted several new statutes providing
EPA with the authority to regulate hazardous
materials in specific environmental media.

Through the enactment of these new statutes,
most notably the Clean Air Act (CAA); the
Safe Drinking Water Act (SDWA); and the
Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA),
the scope of EPA’s radiological protection
authorities expanded. EPA became responsi-
ble for regulating both chemical and certain
radiological hazards under the same legislative
requirements. As a result of these changes,
EPA was faced with the challenge of estab-
lishing standards and regulations for radiation
that were consistent with its standards and
regulations for chemical carcinogens.? (See
Appendix A *“Statutory Authorities” for a
summary of statutes providing authorities for
EPA’s radiation protection activities.)

Radiation Protection at
Other Federal Agencies

Several Federal agencies have significant
radiation protection responsibilities, including
EPA, the Department of Energy (DOE), the
Nuclear Regulatory Commission (NRC), the
Department of Defense (DoD), the Depart-
ment of Health and Human Services (DHHS),
the Department of Labor (DOL), the Depart-
ment of Transportation (DOT), and the
Federal Emergency Management Agency
(FEMA). The overall responsibilities of these
organizations are described in Appendix B.

% For an extended analysis of EPA’s resolution of the
conflicts between the Agency’s regulatory policies
for chemicals and historical radiation protection
policy, see “Regulation of Radiological and Chemical
Carcinogens: Current Steps Toward Risk
Harmonization.” [6]



Summary

Reorganization Plan No. 3 provided EPA with
considerable authorities and responsibilities
for the development of the Agency’s radiation
protection program. For the first time, the
national radiation protection guidance setting
authority and the environmental standard
setting authority were housed in a single
agency. The authorities transferred to EPA
from the FRC, when combined with those of
the BRH, gave EPA wide-ranging authority to
promote, conduct, or contract for any research
to provide needed radiation protection
information.

In addition, EPA was transferred authority under
the PHSA to provide technical assistance to the
States and other Federal agencies having
radiation protection programs, and to provide
emergency assistance in responding to radio-
logical emergencies.



PROGRAM ACTIVITIES

This section discusses EPA’s radiation
protection activities from 1970 to 2000 within
the following four program areas:

Federal Guidance describes Presidential and
Federal radiation protection guidance and
supporting EPA technical reports.

Nuclear Fuel Cycle Standards and
Regulations describes EPA’s regulatory
program developed under the authority of the
AEA and related statutes. These standards
generally apply to source, special nuclear, or
byproduct material as defined by the AEA of
1954, as amended.

Environmental Standards describes media-
specific (e.g. air, water, etc.) standards
developed under a variety of environmental
statutes that apply to both chemical and
radioactive contaminants.

Emergency Response describes technical
support and guidance developed in compli-
ance with the FEMA regulations.

Each of these program areas are discussed in
detail below. First an initial background
paragraph is provided giving the general
context for EPA’s actions, then the discussion
of each program area contains following sub-
sections:

Legislative Authority describes the author-
izing statute and statutory purpose.

Internal/External Triggers describes the reason
for RPD’s action.

EPA Actions describes RPD’s actions to

address the problem.

Impact of EPA Actions describes how RPD’s
actions affected other Federal agencies, other
program areas within EPA, and the inter-
national radiation protection community.

Federal Guidance

Y The authority to develop
Federal guidance was
one of the primary radia-
tion protection authori-
) ties transferred to EPA
when it was formed in
1970. The purpose of
this guidance is to provide a common frame-
work for all Federal agencies to follow to
ensure that the regulation of exposure to
radiation is carried out in an adequately
protective and consistent manner. It is used by
Federal agencies as the basis for developing
and implementing their own regulatory
standards. There are two kinds of Federal
guidance publications:

* Presidential Federal Guidance
provides principles and basic
standards for Federal and State radia-
tion protection programs. This guid-
ance is developed by EPA and ap-
proved by the President.

» Federal Guidance provides current
scientific and technical information for
radiation dose and risk assessment.
This guidance is issued by EPA to
support the implementation of Federal
and State radiation protection programs.



From 1960 to 1970, the FRC issued three
Presidential Federal guidance documents and
eight Federal guidance reports.  These
documents, for the first time, provided broad
guidance to Federal agencies for protection of
the general public from radiation, and for
workers exposed to radiation in the work-
place.

Since 1970, EPA has developed four Presi-
dential Federal guidance documents. Two of
these replaced guidance developed by the FRC
for workers, one provided guidance for
medical uses of radiation — an area not
previously addressed by Federal guidance —
and the last provided guidance for the general
population and is still awaiting final action.
EPA has developed five Federal guidance
reports, including one multi-agency report,
and sponsored seven studies by the National
Academy of Sciences (NAS) under this
authority. These reports are discussed in the
following subsections.

Presidential Federal Guidance

Underground Mining of Uranium Ore

Legislative Authority

The AEA and Reorganization Plan No. 3
provide EPA the authority to “...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.” [2] EPA is
authorized to consult with the National
Academy of Sciences, the National Council on
Radiation Protection and Measurements, and
other experts in carrying out this
responsibility.

Internal/External Triggers

In the 1960s, the FRC noted an increase in
lung cancer among underground uranium
miners in the U.S. associated with the
inhalation of radioactive materials. The FRC
conducted a study of the problem, and in 1967
reported the results in Federal Guidance
Report No. 8, Guidance for the Control of
Radiation Hazards in Uranium Mining. [7]
Based on that study, in 1969 the FRC
proposed recommendations for miners,
including a threefold reduction in the
maximum annual radiation exposure to radon
and its decay products for miners in
underground uranium mines.

EPA Actions

After an extensive review of available
scientific and epidemiological information on
radiation induced lung cancer, EPA concluded
that the recommendations of the FRC should
not be modified. On July 9, 1971, EPA
finalized the guidance, recommending
standards for the protection of underground
uranium miners. [8] EPA’s primary objective
was to protect miners from radiation induced
lung cancer. In recommending these
standards, EPA considered the protection of
the health of uranium miners, technical
feasibility of achieving various levels of
exposure, and the economic impact

Impact of EPA Actions

This was the first time occupational standards
were recommended for Federal agencies to
incorporate into their regulations that limited
the exposures of uranium miners to the
harmful exposures to radiation.

Diagnostic X-Rays

Leqislative Authority
See above.




Internal/External Triggers

Although the beneficial uses of diagnostic x-
rays were well recognized, by the 1960s there
was a growing concern among medical
practitioners, medical physicists, and other
scientists concerned with radiation protection
that medical uses of ionizing radiation
represented a significant and growing source
of exposure for the U.S. population. Medical
exposures to radiation were not controlled by
guidance, regulation, or law. [9]

In 1970, at the request of the FRC, the NAS
initiated a study on the health effects of
exposure to low levels of radiation. (Later
that year, the responsibilities of the FRC,
including the sponsorship of this study, were
transferred to EPA.) In their 1972 report,
The Effects on Populations of Exposure to
Low Levels of lonizing Radiation, the NAS
noted that “...medical diagnostic radiology
accounts for at least 90% of the total man-
made radiation dose to which the U.S.
population is exposed.” The Committee
recommended that medical radiation exposure
be reduced by limiting its use to clinically
indicated procedures, using efficient exposure
techniques and optimal operation of radiation
equipment. [10]

EPA Actions

To address these recommendations, on July 5,
1974, EPA formed an Interagency Working
Group on Medical Radiation. The Working
Group issued two reports for public comment,
and on January 18, 1977, EPA published
proposed recommendations. [11] As a part of
this process, EPA also entered into a
Memorandum of Understanding (MOU) with
the Department of Health, Education and
Welfare (HEW) defining the responsibilities
of the two agencies for the development of
Federal guidance on medical uses of radiation.

This MOU provided that either agency could
develop recommendations, with EPA
primarily responsible for broad guidance and
HEW primarily responsible for implementing
guidance. However, EPA was responsible for
the final review of all Federal guidance.
Consistent with this agreement, EPA and
HEW developed its final recommendations on
Radiation Protection Guidance to Federal
Agenciesfor Diagnostic X Rays, approved by
President Carter and published in the Federal
Register on February 1, 1978. [9]

Impact of EPA Actions

The 1978 guidance was the first to provide a
framework for the development of radiation
protection programs for diagnostic uses of x-
rays in medicine. It introduced into Federal
guidance the concepts of:

» Medical x-ray studies should only be
conducted to obtain diagnostic
information (i.e., studies were for the
benefit of the patient, and not under-
taken for other purposes);

» Routine screening exams should be
limited to those that have a demon-
strated beneficial yield compared to
the radiation risk;

o« Exams of pregnant or potentially
pregnant patients should consider
possible fetal exposure;

e Operators of diagnostic equipment
should meet or exceed requirements of
established credentialing organiza-
tions; and

» Specified standard x-ray exams should
satisfy maximum numerical exposure
criteria.



This guidance provided the basis for
subsequent legislation that gave HEW both
the authority and the charge to develop
regulations to implement most of these
recommendations.

Occupational Exposure

Legislative Authority
See above (page 8).

Internal/External Triggers

Occupational exposure to ionizing radiationin
the United States is governed by regulations
established by a wide variety of Federal and
State agencies. To assure uniform protection
of workers, the framework for these
regulations is set out in Federal guidance.

In 1974, EPA began an evaluation of the
magnitude and extent of worker exposure to
radiation in the United States. EPA published
reports in 1980 and again in 1984 providing
comprehensive reviews of the numbers and
exposures of workers for the years 1960 to
1980, with projections to the year 1985.
These reports demonstrated that the number of
workers exposed to ionizing radiation
increased significantly since Federal radiation
protection guidance for occupational exposure
was first issued in 1960, and was continuing to
increase. The average exposure of workers,
however, was decreasing. The mean annual
dose to potentially exposed workers decreased
by a factor of two between 1960 and 1985. [12]

EPA Actions

EPA began its review of radiation protection
guidance for workers by establishing a Federal
interagency committee. Final recommenda-
tions for increased protection of U.S. workers,
Radiation Protection Guidance to Federal
Agencies for Occupational Exposure, were
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approved by President Reagan and published
on January 27, 1987. [13] This guidance
replaced the Federal guidance signed by
President Eisenhower and published by the
FRC in 1960.

Impact of EPA Actions

EPA’s new Federal guidance for occupational
exposure made a number of major changes in
the protection of workers, including:

* Reducing the annual limit from 12
remto 5 rem;

» Replacing the “critical organ”
approach to radiation limits (that
limited only the dose to the most
exposed organ) with limits based on
the sum of risks to all exposed organs
through the introduction of the
“effective dose equivalent” as the
relevant dose quantity;

e Requiring summing internal and
external doses in assessing confor-
mance with dose limits;

* Introducing the use of the “committed
dose” to account for future exposure
from radionuclides retained in the
body;

» Limiting exposure of the fetus through
lowered limits, on both a monthly and
an annual basis, for declared pregnant
workers, and requiring that this be
achieved in a non-discriminatory
manner;

» Requiring application of the “as low as
reasonably achievable” (ALARA)
principle to collective, as well as
individual, doses;



* Requiring education of workers on the
risks from radiation, and that workers
be given access to annual records of
their exposure and dose commitments;
and

» Introducing the concept of “adminis-
trative control levels” below the limits
for use in the great majority of
situations involving radiation exposure
that do not warrant use of the full
exposure limits.

These recommendations have been imple-
mented by essentially all Federal and State
agencies.

Exposure of the General Public

Legislative Authority
See above (page 8).

Internal/External Triggers

In 1960, the FRC issued its first
recommendations, which established limits for
exposure of the public, and included an annual
limit of 500 mrem to the whole body and a 5
rem limit over 30 years to the gonads. During
the years following EPA’s creation in 1970,
the Agency decided to concentrate its energies
on establishing more protective limits for the
most important specific kinds of exposure
sources, such as the nuclear power industry
and sources of emissions to air, rather than on
revising the 1960 FRC general guidance on
limits for members of the public. All of these
environmental radiation standards, as well as
the corresponding risk levels involved in the
Agency’s standards for other pollutants, were
much lower than the 1960 FRC limits. In
addition, new reviews of radiation risks by the
NAS found that radiation risks were
significantly higher than had been assumed by

11

the FRC in 1960. By 1986, it had become
apparent that the old FRC limits were
anachronisms that should be addressed.

EPA Actions

In 1986, EPA began a long series of meetings
with the eleven Federal agencies that have
responsibilities for controlling exposure of the
public, and with representatives of State
radiation control programs. By 1993, in
cooperation with these agencies and the
States, EPA developed draft recommendations
for new Federal guidance to replace the old
1960 FRC guidance for members of the
public. EPA proposed Federal Radiation
Protection Guidance for Exposure of the
General Public in 1994. [14] The proposed
guidance contained the following major
changes: it reduced the former limits to a
single limit of 1 mSv/y, and limited its use to
that of a cap on the sum of exposure from all
man-made sources of exposure; it introduced
the use of source-related limits (e.g., those
already established under the environmental
statutes) as the primary basis for control of
exposure; and it replaced use of dose to
critical organs with effective dose and the use
of committed dose.

During the period following publication of
these recommendations, EPA conducted
extensive negotiations but was unable to
resolve the outstanding issues.

Federal Guidance Reports

Legislative Authority
See above (page 8).

Internal/External Triggers

To implement radiation protection guidance
on standards and regulations for radionuclides
and for sources of x-ray and gamma external




































































































and radioactive contamination have
traditionally been evaluated and managed
using different methods and risk management
criteria. RPD’s work with the Superfund
program has helped to develop a consistent
national approach to the remediation of
chemical and radioactive contamination. This
work helped ensure that radioactive
contamination is addressed early and
consistently in the Superfund process.

The MARSSIM manual provides, for the first
time, a uniform approach to assessment and
verification for all Federal site
decontamination and cleanup activities
regardless of the cleanup level desired.
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radiation database, providing information about
weapons tests, and reporting upon significant
releases of radioactivity into the environment
such as the Chinese weapons tests of 1976 and
1977, Three Mile Island in 1979, and the
Chernobyl incident in 1986. ERAMS was the
nation’s principal source of comprehensive data
for those events.

Data generated by ERAMS have been
published in the quarterly data-only journal
Environmental Radiation Data (ERD). Each
issue of the ERD is entered into the National
Technical Information Service (NTIS)
clearinghouse.

52



























Appendix B: Federal Agency Radiation
Responsibilities

The mission of the U.S.
Environmental Protection
Agency is to protect human
health and to safeguard the
natural environment — air,

water, and land — upon
which life depends on both national and global
levels. EPA’s radiation protection

responsibilities originate from both the AEA
and related statutes, as well as the environ-
mental statutes. Under the authority of the
AEA and related statutes, EPA develops
generally applicable environmental standards
for Federal and State organizations to
incorporate into the development of their
regulations; develops regulations that
implement these standards (e.g., Criteria for
Certification and Re-Certification of WIPP
Compliance with 40 CFR 191 Disposal
Regulations); and is responsible for developing
guidance for all Federal agencies in the
formulation of radiation standards and the
establishment and execution of programs of
cooperation with the States. Under the
authority of the environmental statutes, EPA
develops, implements, and enforces media-
specific regulations for both chemical and
radioactive environmental pollutants.

The mission of the
Department of Energy
(DOE) is to develop and
-} implement a coordinated
national energy policy to
ensure the availability of
adequate energy supplies
and to develop new energy sources for
domestic and commercial use. In addition,
DOE is responsible for developing,
constructing, and testing nuclear weapons for
the U.S. military; for managing low- and high-

61

level radioactive wastes generated by past
nuclear weapons and research programs; and
for constructing and maintaining a repository
for civilian radioactive wastes generated by
commercial nuclear reactors. DOE developsits
own standards under the authority of the AEA
(known as DOE Orders) and is responsible for
enforcing those as well as EPA regulations at
DOE facilities.

The mission of the U.S.
Nuclear Regulatory

., 2 Commission (NRC) is to
\\\ g? ensure adequate protection

& of public health and safety,
the common defense and
security, and the environment in the use of
certain radioactive materials in the United
States. The NRC licenses commercial facilities
including nuclear power reactors; non-power
research, test, and training reactors; fuel cycle
facilities; medical, academic, and industrial
uses of nuclear materials; and the transport,
storage, and disposal of nuclear materials and
waste.

00\» (4)

Q

Under the authority of the AEA, NRC is
responsible for developing, implementing, and
enforcing NRC licensing criteria, EPA
standards and regulations, and other Federal
regulations at these facilities.

The Federal Emergency
. Management Agency
A (FEMA\) is responsible for
J planning for and respond-
ing to all types of disasters
in the United States,
including nuclear incidents. EPA, through its
Emergency Response Team, is one of several
agencies providing guidance and coordination



















Appendix D: Organizational History

EPA
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(and Predecessor Orgs.)
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Radiation Protection
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Seaad S, S
¢\\‘~
1978 O
. S,
1979 ™ William A. Mills
N, (Acting)
LY
1980 *{ David M. Rosenbaum
~~—. Kath n M. Benn Neao
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1982 “
‘Q
S
1983 Y Glen J. Sjoblom
1984 William D. S ~eaas Joseph A. Cannon  |~~-___
Ruckleshaus Sl Teses
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.
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.
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(Acting) Seao
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(Acting) Sl
1994 Mary D. Nichols ‘g:._..
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