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REPORT TO THE CONGRESS

BY THE COMPTROLLEh GENERAL
OF THE UNITED STATES

The Environmental Protection
Agency Needs Congressional
Guidance And Support To Guard
The Public In A Period Of
Radiation Proliferation
A clearer understanding of the Environmental
Protection Agency's responsibilites for pro-
viding guidance in radiation matters could
lead to more eff;cient protection of the Amer-
ican people and their environment from the
hazards of radiation.

This report discusses a need to better define
radiation authorities assigned by law to the
Agency so that jurisdictional confrontations
may be eliminated and staffing and funding
limitations may be corrected.
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COMPTROLLER IENERAL OP THE UNITED IITATE
WA;HINNTON. DC. w.

B-166506

To the Prezident of the Senate and the
Speaker of the House of Representatives

This report discusses a need to define the radiation
authorities of the Environmental Protection Agency to elimi-
nate jurisdictional confron:tations and correct existing
staffing and funding limitations. A clearer understanding
of the Environmental Protection Agency's role could lead to
d more efficient program to protect the American people and
their environment from the hazards of radiation.

We made our review pursuant to the Budget and Accounting
Act, 1921 (31 U.S.C. 53), and the Accounting and Auditing Act
of 1950 (31 U.S.C. 67).

Copies of this report are being sent to the Acting
Director, Office of Management and Budget; the Administrator,
Environmental Protection Agency; the Chairman, Nuclear Regu-
latory Commission; the Secretaries of the Departments of
Energy; Health, Education, and Welfar,; and Labor; and to
interested congressional committees, various Members of
Congress, and other interested parties.

Comptroller General
of the United States



COMPTPOLLER GENERAL'S THE ENVIRONMENTAL PROTECTION
REPORT TO THE CONGRESS AGENCY NEEDS CONGRESSIONAL

GUIDANCE AND SUPPORT TO GUARD
THE PUBLIC IN A PERIOD OF
RADIATION PROLIFERATION

DIGEST

Everyone in American society is exposed to some
form of radiation daily. Sources include natural
environment, dental and medical X-rays, nuclear
powerplants, homes buiit on radioactive landfill,
clocks and watches with luminous dials (to a much
smaller degree), and some food products. (See
pp. 1 to 5.)

The Environmental Protection Agency in 1970 was
given unclear authority to protect the American
people and their environment from radiation hazards.
Its &£ficiala agree with GAO that the Agency cur-
rently is unable to provide conplete protection
under its ambiguous authorities and that clarifi-
cation by the Congress is needed. (See pp. 7 and
36.)

The Agency's radiation programs have been plagued
by

-- juristdictional challenges to the Agency's
auth r ity,

-- staffing and funding reductions,

-- all inability to retain competent professionals,

-- limited cooperation with other agencies and
resea.ch groups, and

--low priority placed on radiation protection.

Of all Environmental Protection Agency programs,
radiation protection is the least funded. Con-
tinual reductions in radiation protection staff
and budget, transfers of professionals to other
Agency programs, and discussions with Agency of-
ficials currently working at tha Office of Radia-
tion Programs lead GAO to the conclusion that
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the Environmental Protection Agentcy has not been
given enough support in its radiation protection
efforts. (See pp. 15 to 19 and 21 to 26.)

This means that (1) the Agency's program for
monitoring radiation levels to which the
American people currently are exposed is limited
and (2) without extensive changes, the Environ-
mental Protection Agency will continue to be
limited in its ability to protect public health
and the environment from radiation dangers.

The Agency does not Know the scope of dangers
caused by all current !:adiation sources and is
unable to anticipate future problems adequately.
Some data is incomplete and inadequate. It does
not have sufficient staff or money to perform
necessary research and so it has not fully secured
available data or developed new data. It has
been unable to issue timely standards and guidance
and has been consistently unable to meet its own
deadlines for issuina significant reforts, stan-
dards, and guidelines. (See pp. 29 to 33.)

The Agency received two authorities for providing
r3diation protection when it was created in 1970.
It can

-- issue standards for radioactivity in the
environment, including general environmental
guidelines for particular industries and
for radiation doses to the iublic, and

-- nrovide guidance to Federal agencies affect-
ing all forms of radiation protection in
Federal activities. (See pp. 7 to 9.)

To date from these authorities the Agency has
issued one standard--currently not enforced--
and has issued no new formal guidance to other
Federal agencies. (See pp. 11 to 15.)

Much of man's exposure to radiation is from
unavoidable natural background scurces as
compared to manmade sources. It is recognized
that improvements in radiation techniques and
control could reduce exposure.
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As the sources of radiation increase, the health
of the general population may be adversely af-
fected. Because genetic effects are involved,
radiation exposure affects the lives of future
generations.

Many of the materials that emit radiation have
the potential to contaminate the environment for
years, some for hundreds of thousands of years.
After they've been used in the production of
weapons, in the manufacture of electricity, etc.,
these materials become waste which must be dis-
posed of safely without contaminating drinking
water, future home sites, food supplies, or the
natural environment.

There have been problems in disposing of nuclear
waste materials safely. In some instances acci-
dents have occurred, and in others the dangers
were not understood until after contamination had
already taken place. (See p. 1.)

RADIATION PROTECTION PHILOSOPHY AND STANDARD

Federal policy is based on the axiom that nu lear
energy and the medical, agricultural, scien .fic,
and industrial uses of radiation are essent al
for human advancement. The proliferation f exist-
ing applications and the development of n X tech-
nology mean that the total sources of radiation are
increasing and will continue to increase. The
Environmental Protection Agency currently sees
its radiation responsibility as balancing poten-
tial damage to health and the environment against
the benefits of radiation use.

When the Agency issued its first standard on Jan-
uary 13, 1977, after 6 years of development and
delays, it established a new criteria for exposure
to individual members of the public and limited
the quantities of long-lived radioactive materials
entering the general environment. (See pp. 10 to
11.)

A HISTORY OF PROGRAM REDUCTIONS

Over the years the Environmental Protection Agency
has reduced its emphasis on radiation control. In
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1972 funding and , 'erall staffing levels were
at a high of $8.8 million and 335 positions.
The Agency's request for fiscal year 1978 is
$4.8 million and 184 positions for radiation
abatement and control. As a result, morale in
the Agency's radiation program is low and most
people interviewed said that there is not ade-
quate staff, data, laboratory support, or re-
search to do an effective job.

In the beginning of the program, all of the
Agency's radiation efforts were centralized
in its Office of Radiation Programs. This
office had the task of developing guidance
and standards and monitoring the environment.
Agency officials said that funding and staffing
for the office has been cut drastically over
the years to the point that further reduction
will directly affect its mission capabilities.
They explained that because the Congress has
not mandated specifically that the Agency pro-
vide radiation protection, this protection has
not received the same priority as other au-
thorized Agency programs. (See pp. 21 to 22.)

AN INADEQUATE MONITORING NETWORK

The Environmental Protection Agency operates
the only nationwide network for-monitoring
levels of radiation in the environment. Offi-
cials responsible for development of criteria,
guidance, and standards repeatedly emphasized
to GAO that the network and individual field
measurement studies are limited and do not
support the Agency's full informational needs
ir all areas. Network monitoring officials
said that because of program curtailments,
periodic population exposure readings result
in an estimated 40 percent of American people
not being monitored. (See pp. 22 to 23.)

INABILITY TO SET PRIORITIES

In October 1976 the Agency outlined a draft of
the Agency's radiation protection strategy. This
called for placing priority on radiation problems
that pose the greatest threat to public health
and the environment. However, officials told
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GAO that staff shortages have prevented the
Agency from projecting all needed standards
and guidance for the future.

In May 1976 the Environmental Protection Agency
acknowledged in a published report that " * * *
there are radiation sources for which data are
either incomplete or not available * * *" and
that much of the existing information is of ques-
tionable value. For example, medical X-rays
contribute to a large, significant dose of radia-
tion, but the Agency does not know how large and
significant the dose actually is. Nor does the
Agency sufficiently understand the relationships
between exposure to some forms of radiation and
their consequences in order to issue reliable
predictions. More must be ]Jarned about the ef-
fects of amount and durtilon of exposure. The
Agency admits that £t does not know all the
radiation sources thit may provide a danger to
health and the environment nor do measurements
exist for many of the sources that have been
identified as a potential threat. (See pp. 29
to 30.)

RECOMMENDATIONS TO THE CONGRESS

To overcome the apparent controversies regarding
the role of the Environmental Protection Agency
in developing standards ard Federal guidance for
environmental exposure to radiation, the Congress
should:

-- Define more clearly the Agency's role as the
Federal overseer of environmental radiation.

--Outline the scope of radiation dangers to be
determined by the Agency.

-- Require timely development of necessary stand-
ards and guidance and periodic advisement of
the Agency's progress in meeting its radiation
protection goals.

Tear Sheet
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RECOMMENDATIONS TO THE ADMINISTRATOR

The Administrator of the Environmental Protection
Agency should provide his radiation protection
program with sufficient support to do its job.
Specifically the Administrator should:

-- Assign additional staff and resources as-,
available to the Office of Radiation Pro-
grams and to the radiation research program.

--Reexamine the environmental monitoring net-
work and develop the capability to provide
accurate and complete information on radia-
tion dangers.

--Coordinate Agency research with that performed
by others so that appropriate data can be
compiled and developed in a timely manner.

--Require that reports on radiation levels in
the environment be continued and issued at
least annually.

-- Develop a comprehensive assessment of the
need for standards and guidance such as those
required for radioactive air pollutants.

--Develop standards and guidance based on en
explicit time and priority determination
of the greatest or potential risks.

-- Issue Federal guidance and standards based
on that timetable. (See p. 35.)

AGENCY COMMENTS

In a December 1977 letter (see app. II) comment-
ing on GAO's proposed report, the Environmental
Protection Agency advised that it has planned
or started actions on all GAO recommendations.
The Agency recognized the problems in operating
a national radiation protection program under
its authorities and agreed that congressional
clarification of its authorities would be
valuable. (See p. 36.)
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Comments on the proposed report from other
Federal agencies are contained in appendixes
III to VI. These agencies, cite their own radia-
tion protection activities as active, aggres-
sive, and comprehensive efforts even in the
absence of Environmental Protection Agency
accions. They generally agreed, however,
that a need exists for the Congress to man-
date a clearer understanding of responsibili-
ties for environmenital and public health pro-
tection. (See pp. 37.)
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CHAPTER 1

INTRODUCTION

The Environmental Protection Agency (EPA) estimates that
each year thousands may contract cancer or genetic diseases
as a result of exposure to radiation. Each American cit:zen
is exposed to many sources of radiation in his or her daily
life. Muich of man's radiation exposure is from unavoidable
natural background sources as compared to manmade sources.
It is recognized, however, that further improvements in radia-
tion techniques and control could reduce exposures.

The sources of radiation are increasing, and as they do,
the health of the general population may be adversely affected.
Because genetic effects are involved, radiation exposure af-
fects the lives of future gererations.

Many of the materials that emit radiation have the
potentlhl to contaminate our environment for years, some
for hundreds of thousands of years. After these materials
have been used in the production of weapons, in the manufac-
ture of electricity, etc., they become waste which must be
disposed of safely without contaminating our drinking water,
future homes sites, the food supply, or the natural environ-
ment. However, there have been problems in disposing of
nuclear waste materials safely. In some instances, accidents
have occurred; in others the dangers were not understood until
after contamination had already taken place. Until technology
is completely developed and applied, the potential for radia-
tion leakage exists.

RADIATION DANGER

Radiation dose is measured in units called rads. The
extent of biological damage to humans depends on the type
of radiation, the amount absorbed, where it is absorbed,
and the time period of exposure. When the dose has been
adjusted for such factors, the dose equivalent has units
called rems.

There are two types of radiation: ionizinQ, which
is produced by radioactive materials and radiation-producing
machines such as X-ray equipment; and nonionizing, which is
produced by radio and television transmitters, radars, micro-
wave devices, ul'raviolet light, lasers, and high-voltage
transmission lines. The primary health effects associated
with these two types of radiation are different; ionizing
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radiation causes somatic and genetic effects; nonionizing
radiation causes heat stress and neurophysiological and
teratogenic effects.

Forms of ionizing radiation affects living tissue by
depositing energy in the cells which can cause cell damage
or destruction. High radiation doses can cause immediate
death, acute radiation sickness, cataracts, sterility,
cancer, and genetic damages. It has been well documented
that large or prolonged radiation exposures, such as that
experienced by radiologists and iy. the survivors of thue
atomic bomb explosions in Japan, rebult in higher incidences
of leukemia and other cancers. At low radiation levels,
health effects are not immediately observable and may not
occur at all. Health effects such as cancer may take from
10 to 20 years or more after exposure to develop assuming
they were caused by the radiation source. Therefore, the
consequences of exposure to small doses of radiation, which
are the most common, may not be completely known. Although
massive amounts of research have been done, much of the
Cata is not directly applicable to humans because of diffi-
culties of relating health effects in animals to those in
humans.

In 1972 the National Academy of Sciences published a
report entitled "The Effects on Populations of Exposure to
Low Levels of Ionizing Radiation." On the basis of this
report, EPA estimated the following health risk for each
million man-rems 1/ of radiation:

Estimated Health Risk From Radiation

Effect Cases per million man-rems

Lethal cancer 200
Other cancer 200
Serious genetic damage 200

1/Rem is a unit of radiation dose equivalent applicable to
all types of ionizing radiation. Man-rein is the product
of the dose, measured in rems, times the number of persons
exposed. For example, natural background radiation has an
average exposure levwl of one-tenth of a rem per year.
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EPA estimated that in iS70 the annual dose equivalent
from both natural background and manmade radiation to the
U.S. population was 43 million man-rems. In addition, EPA
estimates that by the year 2000 this average radiation dose
will be 72 million ltin-rems considering the estimated popu-
lation increase. Therefore, simply because of exposure to
radiation in the general eni-rnnment, ePA estimates many
Americans each year may contract caiAcer or may have serious
genetic disorders.

The other form of radiation is nonionizing radiation.
This is produced by such sources as television Lroadcast
and radio transmitters, radars, microwave ovens, high-voltage
electrical lines, and laser devices. Little is known about
all levels of nonionizing radiation, and research programs
are still attempting to assess their health effects. Ex-
posure can cause heat stress, cataracts, disorders of the
nervous system, and teratogenic effects. The thermal effects
result from temperature increases in tissue caused by the
radiation.

In addition to potential adverse health effects from
exposure to radiation, there is a continuing risk of con-
tamination of our land, air, water, and natural resources.
For example, there are the environmental problems associated
with commercial nuclear plants that manufacture electricity.
One of the more serious potential accidents in such plants
is a reactor core meltdown, where the loss of coolant allows
a rise in temperature, overheating the core and causing a rapid
melting of the fuel and rupture of the reactor structure. The
occurrence of a core melt accident is extremely small. How-
ever, other accidents of lesser c-nsequences, such as a plant
fire, have already occurred. As more plants are built over
the next 10 to 20 years, EPA believes that more accidents are
a definite possibility.

Part of the threat to the environment comes from the
lack of a facility for the permanent disposal of high-level
radioactive wastes. Until technology is completely developed
and applied, such wastes and other materials in the form
of spent fuel elements are stored in temporary recepticles,
and the potential for leakage continually exists. Contami-
nation problems have already occurred. In 1973, for example,
115,000 gallons of highly radioactive waste products leaked
into the soil at Richland, Washington. Richland also is the
site of one of five low-level radioactive waste repositories.
At two other sites--one at Maxey F'lats, Kentucky, and the
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other at West Valley, New York--environmental studies by EPA
also indicate leakage.

Powerplants are not the only source of environmental
problems. For example, mining operations in Colorado 1/
have resulted in a waste material called "tailings" that
was used by developers as free landfill. Residents of build-
ings erected on the landfill were exposed to significant
concentrations of radiation. In Grand Junction, Colorado,
concern about the contamination caused State and Federal
Government officials to recover the waste in, under, and
around some houses and to relocate some schools. In Florida,
residents of buildings erected on reclaimed phosphate mines
were exposed to "undesirable" concentrations of radiation.

Landowners in the vicinity of a Rocky Flats, Colorado,
nuclear weapons plant filed lawsuits because of contamina-
tion from leaking radioactive materials. Local county offi-
cials claimed that the area has increased levels of radiation,
and there is public health concern for residents living on
land that has been contaminated.

THE NEED FOR PROTECTION

EPA has grouped ionizing radiation into three general
c.tegories:

1. Natural radiation. The radiation naturally present
in the environment (includes both terrestrial
and cosmic background radiation) accounts for
about 60 percent of man's exposure. Airline pas-
sengers are expose] to higher levels because
the atmosphere screens off some cosmic rays. On
the same principle, miners and others involved
in the discovery cf fuel products are exposed to
higher levels as tie earth's crust is broken and
radiation enters Lne atmosphere. Construction
ma, erials, phosphate fertilizers, and energy pro-
duction further release natural radiation sources
into the environment. As fertilizers are used,
radiation enters the products grown and becomes
part of the food cycle.

i/This environmental problem was the subject of a GAO report
"Controlling the Radiation Hazards from Uranium Mill Tail-
ings" (RED-75-365, May 21, 1975).
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2. Nuclear energy applications. These sources come
from producing energy by nuclear processes and in-
clude nuclear weapons and the waste products as-
sociated with their production.

3. Healing arts, commercial products, and industrial
applications. These lnclude the use of machine
sources such as x-rays for medical and dental
purposes and for such industrial uses as locating
leaks in pipelines. Other sources include nuclear
medicine and such consumer items as watches and
clocks with luminous dials and smoke detectors
with radioactive devices.

The exposure to ionizing radiation principally results
from naturally occurring sources, some of which have been in-

creased through man's intervention in mining and manufactur-

ing processes, from medical and industrial applications of
X-rays and radioactive materials, and from various aspects
of the nuclear power industry. EPA has estimated the annual
health effects from these major radiation sources as shown
in the following table.

Annual Health Effects From Major Radiation Sources (note a)

Naturally occurring radioactive
materials and radiation..........

Natural background ........ 1....12,000
Construction materials ......... 1,000
Air travel ..................... 100

Radiation in healing arts .......... 8,000
(Preventable 3,000)

Nuclear activities
Power generation b/............... 24
Weapons ........................ 800

Occupational....................... 100

Consumer products ................. 200

22,224

a/These estimates of potential health effects are limited
to cancers (including leukemia), serious genetic effects,
and increases in diseases that are specifically genetic,
such as certain forms of mental defects, dwarfism, diabetes,
schizophrenia, epilepsy, and anemia.

b/Effects committed for releases in year 1975 which will
occur over the next 100 years.
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A basic EPA conclusion is that any radiation exposure
may involve some risk and the biological risk (particularly
cancer induction) associated with low levels of exposure can
for the purpose of deriving risk estimates be assumed to be
proportional to risks observed at higher levels of exposure
(the linear, non-threshold concept). Risk estimates reflect
the most likely estimates 'n the judgement of the scientists
involved and their assumptions are used in calculations. The
EPA estimate shows some insignt into the impact of radiation
sources and does not represent absolute numbers. Additional
factors of man's extent of avoidability may also cause the
actual effects to be higher or lower.

EPA states that most of the potential health effects from
natural exposure result from uncontrollable background levels.
However, an estimated 100 to 500 annual health effects result-
ing from increased exposure above usual background levels due
to industrial processes can be avoided through various control
measures.

Previous efforts to reduce ui rncessary exposure to
X-rays have included performance standards for equipment
and improved medical practices in the use of X-rays.

Although the potential health impact from the existing
nuclear energy sector is low, EPA in 1976 estimated that
projected nuclear energy growth could greatly increase this
problem. The estimates indicate that as many as 13,500
serious health effects could result by a combination of
krypton-85, tritium, iodine-129, and Carbon-14 releases from
nuclear industry activities by the year 2000, given no addi-
tional controls beyond those currently in effect.

For nonionizing radiation sources there exists a poten-
tial threat to personnel and equipment from such sources as
radar, radiofrequency communication devices, microwave ovens,
and high-voltage transmission lines. Until about 1945 there
was little concern about the environmental levels of non-
ionizing radiation. Since then, the electronics, navigation,
and communications industries have increased. Thousands of
sources currently operate and the number of radiofrequency
and microwave sources alone is estimated to be increasing
at fifteen percent annually. Therefore, until fully studied,
there could be significant exposures in environmental levels
of nonionizing radiation at these frequencies.
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LEGISLATIVE RESPONSIBILITIES

The President created EPA by Reorganization Plan
Number 3 of 1970. It was thought that an independent agency
would give greater attention to the importance of setting
environmental radiation standards and guidance for protect-
ing health and the environment.

The Reorganization Plan transferred to EPA from the
Atomic Energy Act 1/ certain radiation authorities. One
authority was that of providing overview guidance to all
Federal agencies. Before EPA was created, the President
had a Cabinet-level Federal Radiation Council, which was to
"consult qualified scientists and experts in radiation mat-
ters * * * and qualified experts in the field of biology
and medicine and in the fie16 of health physics * * *" to
"* * * advise the President with respect to radiation matters,
directly or indirectly affecting health, including guidance
for all Federal agencies in formulation of radiation stand-
ards * * *." In creating EPA, the President dissolved the
Federal Radiation Council and transferred its authority to
the new agency. This gave EPA the power to make recommenda-
tions to the President which, if approved, would be pub-
lished as guidance to the appropriate Federal regulatory
agencies. The Departments of Health, Education, and Welfare
(HEW); Energy (DOE); Housing and Urban Development (HUD); and
Labor (DOL); and the Nuclear Regulatory Commission, etc.,
all have jurisdiction over vari)us programs relating to
radiation hazards and currently are enforcing existing radia-
tion standards. Thus, any new EPA guidance would assure
uniformity and would eliminate diversity in Federal radiation
standards. Although recommendations made by EPA in the
exercise of this statutory authority are only advisory, ac-
cording to NRC officials once the President approves such
recommendations as guidance, Federal agencies may not issue
standards and regulations under their existing statutory au-
thority which are inconsistent with EPA guidance.

The Atomic Energy Act governs the development, use, and
control of nuclear power. A second radiation authority
given to EPA ,das to establish generally applicable environ-
mental standards for the protection of the general environment
from radiation and radioactive materials. It was not deemed
necessary to give EPA authority to set standards on radiation

1/The Atomic Energy Act of 1954, as amended, (42 U.S.C.
2011 et seq.)
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inside nuclear facilities; such internal standards are
currently established and implemented by NRC and DOE. NRC
regulates nuclear facilities used in the manufacture of com-
mercial electricity, while DOE has radiation jurisdiction
over weapons plants and for energy research and development.

Through these authorities EPA has had a unique responsi-
bility for protecting the general population and the environ-
ment from the dangers of radiation. Although these authorities
do not provide for direct enforcement, EPA's guidelines and
environmental standards are to be enforced by the appropriate
Federal regulatory agencies.

Since 1970, EPA's radiation protection author!' .,3 been
supplemented by other important legislation. Follo j are
some of the most important:

1. Federal Water Pollution Control Act of 1972.

2. Toxic Substances Control Act of 1976.

3. Resource Conservation and Recovery Act of 1976.

4. Safe Drinking Water Act of 1974.

5. Clean Air Act Amendments of 1977.

6. Marine Protection, Research, and Sanctuaries
Act of 1972.

In 1973 the President issued an Executive order which
requires that EPA provide "leadership" for prevention, control,
and abatement of environmental pollution at Federal facilities
in a nationwide effort to protect the general environment from
the hazards of radiation. While this leadership role and the
other assigned radiation authorities were not specifically in-
cluded in the scope of our review, the difficulties EPA has
experienced in carrying out these two specific authorities
reflect on the Agency's ability to provide leadership.

The Deputy Assistant Administrator for Radiation Programs
said that EPA's approach is to respond to current problems,
cooperate with other Federal agencies, and prevent or reduce
avoidable adverse health effects from radiation exposures.
In its first year of operation, the Office of Radiation Pro-
grams spent over $7.5 million to carry out its responsibili-
ties. In 1978 it requested only $4.8 million. Radiation
protection is the least funded program in EPA.
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In the future, the Clean Air Act Amendments of 1977,
enacted on August 7, 1977, will give the EPA Administrator
new authority to establish standards to control emissions
of radioactive pollutants into the ambient air. The
amendments will require within 2 years a determination if
such pollutants will cause or contribute to air pollution
that may endanger public health. This will allow EPA to
regulate radioactive pollutants under several options of
the Clean Air Act Amendments. EPA will also be required to
study the effect on the public health and welfare of radio-
active pollutants in the ambient air.

SCOPE OF REVIEW

We reviewed the effectiveness of EPA's environmental
program for developing radiation guidance and standards on
the basis of its Reorganization Plan Number 3 authorities.
We reviewed relevant documents and interviewed responsible
officials at FPA. Since these authorities require the
cooperation of the appropriate agencies, we also reviewed
materials and spoke to officials in those Federal agencies.
In addition, we reviewed pertinent reports and interviewed
representatives of various State, industry, and public
interest organizations involved in radiation activities.
The review was performed at EPA headquarters in Washington,
D.C., at the Agency's Eastern Environmental Radiation Facility
in Montgomery, Alabama, and at its Las Vegas, Nevada, facility.
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CHAPTER 2

DELAYS IN ISSUING ENVIRONMENTAL RADIATION

PROTECTION STANDARDS

EPA's radiation program has not effectively and
completely accomplished its goals of preventing radiation
contamination t. the environment and protecting public health.
After 6 years of operation, it has failed to (1) issue under
the authorities di,-cussed a single standard which is being
enforced or (2) provide new formal guidance to Federal agen-
cies. It has been engaged in a series of jurisdictional
conflicts with the Federal agencies whose cooperation is
needed to implement EPA's radiation authority. Not only is
EPA's authority questioned, but there have been challenges
to the Agency's technical ability to perform its duties.

RADIATION PROTECTION PHILOSOPHY

Federal policy is based on the axiom that nuclear
energy and the medical, agricultural, scientific, and indus-
trial uses of radiation are essential for human advancement.
As a result, the proliferation of existing applications and
the development of new technology mean that total sources
of radiation are increasing and will continue to increase.
EPA currently sees its radiation responsibility as balanc-
ing potential damage to health and the environment against
the benefits of radiation use.

The Agency's policy statement 1/ assumes that no matter
how low the level of radiation exposure, some potential for
damage to health and the environment will exist. The assump-
tion is based on a "linear hypothesis" that the adverse
health effects are in proportion to the amount of the radia-
tion dose.

Known health effects from high-dosage exposures, such
as the atomic bombings in Japan, are extrapolated in a
straight line to predict the effect of low doses. In the
absence of conclusive experiments on exposure to low levels
of radiation, this use of a mathematical formula provides a
numerical figure on the numbers of persons who may be af-
fected. EPA assumes that for the purposes of setting

1/A complete text of this statement is found on p. 38.
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radiation standards and making environmental analysis, these
mathematical projections are a prudent method of determining
risk. Before EPA was created, Federal agencies with juris-
diction in radiation matters relied on broad guidelines es-
tablished by the Federal Radiation Council. One guideline
established r -960 set a limit of 500 millirems a year for
exposure to -iduals in the general population. Wit.
the exception natural background radiation or purpo'.eful
exposure of patients by medical doctors, the radiation dose
should not exceed that 500 milliLem limit from any manmade
radiation exposure, including nuclear powerplants.

EPA's RADIATION PROTECTION STANDARD

When EPA issued its first standard on January 13, 1977,
after 6 years of development and delays, it established--at
25 millirems--a new criteria for exposure to any individual
members of the public and limited quantities of long-lived
radioactive materials.

EPA did not rely on ita guidancemaking authority,
inherited from the now defunct Federal Radiation Council.
(That authority will be discussed in ch. 3.) Rather, it
exercised the powers transferred from the Atomic Energy
Act which related to protection of the gereral environment
from radioactive material.

Today, uranium is the primary ingredient used in the
commercial manufacture of nuclear energy, and in order for
electrical energy to be produced, uranium gces through what
is called a fuel cycle. Each step in the cycle is a poten-
tial source of radiation exposure. The EPA standard applies
to the following steps of the cycle:

1. Milling the uranium ore.

2. Chemically converting the uranium ore to a purer
form.

3. Enriching the uranium in its percentage of uranium
235.

4. Fabricating the fuel.

5. Generating electricity by the light-water-cooled
nuclear powerplant.

6. Reprocessing the spent fuel.
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Other steps in the cycle that are not covered by the standard
are:

1. Mining the uranium ore.

2. Transporting the radioactive materials.

3. Disposing of the waste.

EPA is currently studying these steps to determine whether
additional standards are needed.

The EPA standard requires that applicable steps of the
uranium fuel cycle will not release so much pollution into
the environment that any member of the public will he exposed
tn more than 25 millirems of radiation. The 25-millirem
limitation is in addition to all other sources of exposure.
This will affect relatively small populations near mills and
conversion and fabrication plants because most fuel cycle
operations are now conducted well within these guidelines.
This portion of the standard is scheduled to go into effect
on December 1, 1979, except for milling operations, which
will be implemented by December 1, 1980.

NRC has regulatory authority over the country's commer-
cial nuclear plants and must use the EPA standard as the
basis for regulations which it will publish and enforce.
EPA, to assure that its standard is being met, plans to (1)
oversee and monitor NRC implementation actions, (2) evaluate
NRC's regulations, (3) keep current with what the nuclear
industry is doing, and (4) study reactors and fuel cycle
processes. EPA officials admit that this work needs to be
done but say that resource limitations on monitoring and
field studies may prevent them from doing as mucn as they
would like. EPA envisions taking actual field measurements
on one or two facilities a year, with primary reliance on
the NRC and on reports from individual operators to find
out whether its standard is being met. (See ch. 4 for
problems EPA has been having with monitoring radiation
hazards.)

Another section of the published standard would limit
the quantity of radioactive mateLials entering the general
environment from the applicable steps in the uranium fuel
cycle. The standard limits irreversible contamination of
the local, national, and global environment due to releases
of radioactive krypton-85 (half-life 10.7 years), iodine-
129 (half-life 17 million years), and transuranics
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(half-life 18 years to 2 million years). EPA estimates
the total reduction in potential health effects through the
year 2000 to be in excels of 1,000 cases of cancer, leukemia,
and serious genetic effects, on the basis of the assumed
level of annual nuclear production of electrical power by
that year. In some instances, technology has not been de-
veloped or is not yet in place for controlling the release
of these substances. Therefore, for scientific and other
jurisdictional reasons, all parts of EPA's nuclear power
operations standard will not be effective until January 1,
1983.

DEVELOPMENT DELAYS

EPA interpreted its authorities as a mandate to (1)
define the scope of the environmental problems and (2) es-
tablish standards on the basis of the problems it had dis-
covered. In 1971, it began examining the ur anium fuel
cycle. EPA decided that separate standards were needed to
deal with the health problems that might be caused by each
specific step in the cycle. On August 16, 1973, EPA pro-
posed for interagency review standards for the fuel supply,
reactors, and reprocessing. It decided that these processes
provided the most significant potential danger; reducing
potential hazards in the fuel cycle was EPA's first priority.

In 1973 the now defunct Atomic Energy Commission (AEC)
had regulatory responsibility for all nuclear facilities.
In commenting on the proposals, AEC Doposed the k.. standards.
EPA's authority to issue such standaras stemmed from that
portion of the Atomic Energy Act which related to protecting
the general environment from hazards caused by nuclear fa-
cilities. The authority did not in.lude those hazards that
remained within the boundaries of Aose plants. AEC, which
then had that responsibility, argued that the EPA standards
were a wasteful, unnecessary, and corflicting duplication
of AEC's authority and were not technically supportable.
EPA disagreed and argued that its environmental credibility
would be jeopardized if the standards were not issued.

On December 7, 1973, the Office of Management and
Budget adjudicated the dispute in favor of AEC. It ordered
EPA to discontinue its plan to issue the standards, stating
that EPA had exceeded its authority. The Office of Manage-
ment and Budget ruled that rather than establish standards
for specific steps in the nuclear fuel cycle, EPA should
set limits on the polluitants released into the general
environment and leave it up to AEC to regula'te how the
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individual steps in the cycle would conform to the tctal
limitations. The Office of Management and Budget also
called for mutual cooperation between the two agencies.

EPA and AEC officials met to discuss strategy, and
on May 10, 1974, EPA published in the Federal Register an
advance notice of intent to propose ambient environmental
radiation protection standards for the uranium fuel cycle.
On January 19, 1975, AEC was dissolved wthen its authority
was transferred to ERDA and NRC. On May 29, 1975, EPA
circulated its standards for written comments and public
review. Public hearings were held in March of 1976, at
which time representatives of the general public, the
industry, professional groups, the States, and other Federal
agencies questioned whether EPA had jurisdiction and whether
its standard was necessary, reasonable, or capable of being
implemented.

On the basis of the hearings and comments, changes were
made in the standard which deleted the transportation area
in the uranium fuel cycle, extended che time period for im-
plementation, and allowed the regulatory agencies discretion
in granting temporary or unusual variances from the standard.
EPA officials explained that it took them 6 years to develop
a nuclear power operations standard which has yet to take
effect during a period of unresolved conflicts with other
Federal agencies and low staff morale at EPA.
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CHAPTER 3

FAILURE TO ISSUE ENVIRON!'SNTAL RADIATION

PROTECTION GUIDANCE

The previous chapter discussed some of the problems
EPA has been having in issuing standards for the general
environment and public health from avoidable radiation
hazards. Part of EPA's radiation protection authority stems
from the responsibilities transferred to it from the Federal
Radiation Council, which will be discussed in this chapter,and from the relevant sections of the Atomic Energy Act,
which was discussed in the previous chapter. EPA's attempt
to implement its responsibilities from both sources has re-
sulted in challenges to its authority and technical competence
and considerable disagreements in getting cooperation with
the relevant regulatory agencies.

STAFF DEFICIENCIES

The Federal Radiation Council provided advice on radia-
tion matters. The advice took the form of guidance, signed
by the President, which the appropriate Feecral agency would
be required to implement in its specific regulations. In
order for EPA to effectively carry out its Federal Radiation
Council-inherited responsibilities, it must know how present
guidance is working, what effect various changes would make,
and what additional guidance is necessary. The Federal Radia-
tion Council was comprised of the heads of many Government
agencies and was able to draw an the many staff and financial
resources of these agencies. EPA officials said that EPA
currently does not have this type of support or authority to
direct other agencies to do specific types of investigations.
EPA receives support at the technical leel through participa-
tion of certain agencies on working groups. A former Federal
Radiation Council member told us that EPA has neither thescientific leadership nor the expertise to adequately perform
its guidance role. In fact, many of EPA's program staff
believe that EgAo has largely ignored its Federal Radiation
Council-transferred authority in terms of resources assigned
or requested to fully implement this authority. Although
EPA has offered interpretations and reaffirmation of exist-
ing guidance in areas involving exposures to uranium miners,
fallout incidents, and aircraft contamination and exposures
to people traveling on aircraft carrying radioactive ship-
ments, no formal new guidance has been issued through the
White House.
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During 1976 EPA allocated approximately 30 staff-years
to Its radiation guidance role. Current EPA programs in
developing guidance include efforts in medical X-ray, occu-
pational radiation exposure, plutonium contamination, radia-
tion exposure in structures built on reclaimed phosphate land,
radioactive waste disposal, nonionizing radiation exposure
in the general envi:onment, and Protection Action Guides re-
lated to nuclear incidents.

EPA officials said that limited resources have prevented
them from addressing all problems and that many more staff
would be required to do all the necessary background work. 1/
To overcome these limitations, EPA has formed four interagency
working groups--occupational safety, medical radiation, natu-
rally occurring radiation, and waste disposal--to develop new
guidance and obtain the neeaod expertise.

The working group on occupational safety has only one
full-time EPA professional. Guidance on occupational safety
is being further delayed because EPA's Office of Radiation
Programs has given staff priority to developing waste dis-
posal standards and guidance. During 1976, two professionals
working on medical radiation and naturally occurring radia-
tion were reassigned to waste disposal. Currently, medical
radiation is assigned only one EPA staff-year, and the co-
ordinator for the working group said the process of collecting
data, holding meetings, and timely review by other Federal
agencies add additional delays to developing guidelines. He
said that EPA has little control over the speed at which other
agencies do the necessary backup work.

The working group on naturally occurring radiation is
also assigned only one EPA staff-year. The division director
for EPA's Criteria and Standards Division of the Office of
Radiation Programs explained that staff for Federal guidance
must be rotated frequently to meet other Office of Radiation
Programs demands. EPA's timetables for issuing guidance
on occupational safety, waste disposal, medical radiation,
and naturally occurring radiation have all slipped. Guide-
lines scheduled for 1976 and early 1977 have been delayed.

i/ Ch. 4 discusses resource limitations in great=£ detail.
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JURISDICTIONAL DISPUTES AND X-RAY SAFETY

In 1972 the National Academy of Sciences report entitled
"The Effects on Populations of Exposure to Low Levels of
Ionizing Radiation" stated that medical diagnostic radiology
accounts for at least 90 percent of the total manmade radia-
tion dose to which the U.S. population is exposed. The re-
port cited estimates that improved technical and educational
methods could result in a 50-percent reduction of the "genet-
ically significant dose."

Of the over 22,000 yearly potential health effects of
leukemia, other forms of cancer, and serious genetic disordersand diseases which EPA estimated could be caused by radia-
tion, approximately 8,000 were attributed to radiation in the
healing arts. EPA believes that as many as 3,000 cases per
year could be prevented by eliminating excessive or unneces-
sary exposure to medical X-rays. EPA singled this out as a
radiation source in which a major further reduction in exist-
ing levels of exposure was possible.

For several years, EPA experienced considerable diffi-
culties in getting complete coop-.ration from DOL and HEW.
Cooperation with these two agencies is essential because they
have a responsibility and have issued regulations protecting
wor'ers and the general public against the hazards of medical
X-rays. DOL and HEW mus'. incorporate any new EPA-developed
guidance in their existing regulations. DOL's Occupational
Safety and Health Administration has the authority to protect
workers including technicians and others working with medical
X-ray machines.

In September 1973 EPA attempted to establish a working
agreement with HEW for developing guidance. In October 1973
HEW stated

"We believe that Public Law 90-602 (Radiation
Control for Health and Safety Act of 1968), the
medical device provisions of Chapter V of the
Federal Food, Drug, and Cosmetic Act, and Sec-
tion 301 of the Public Health Service Act re-
guire HEW to maintain its present leadership
role in the promulgation of standards and guide-
lines in the use of medical equipment."

EPA disagreed with HEW's conclusions about exposure in the
healing arts and continued to work on guidance. In July
1974 EPA sent an invitation to the appropriate Federal
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agencies requesting representatives to participate in an
interagency working group chaired by EPA. The purpose of
the working group was to assist EPA in initiating a compre-
hensive Federal effort to reduce unnecessary radiation ex-
posure. Both HEW and DOL declined to participate formally,
stating that EPA's proposed working group was a duplication
of their X-ray protection authority and that EPA did not have
a role in Federal guidance for medical or occupational
radiation.

In July of 1974, the Secretary of HEW stated that medi-
cal radiation is the "top priority" of the Food and Drug
Administration'. Bureal of Radiological Health and that over
half of its 397-person staff and over $8 million of its bud-
get are used in this effort. He said that the Bureau has
already issued performance standards for medical and dental
X-ray machines and is working on standards for the use of
those machines. The Secretary .Qugested

"Since our review process in the development of
such guidelines considers all facets of their
impact and will include an environmental assess-
ment analysis and impact statement, if required,
we feel they could readily be adopted without
considerable expense or staff on your part. We
feel that this would also negate the need for an
EPA-chaired ad hoc interagency work group."

In January 1977 EPA published in the Federal Register
12 medical radiation recommendations and noted that the
report of the interagency working group--on which the recom-
mendations were based--was also available for comment. In
February 1977 formal comments, HEW said

"No research results or validation of the recom-
mendations * * * were contained in the report.
No detailed analysis of medical contradictions
to these recommendations was included and no ade-
quate consideration has been given to their likely
consequences * * *."

An EPA official stated that the Agency has not yet formally
responded to HEW comments.

Over the years, numerous letters from DOL and HEW have
questioned EPA's legal authority over medical radiation. InMarch 1977 HEW stated that EPA's radiation protection authority
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applies only to nuclear materials. HEW stated that the
Presidential Reorganization Plan, which created EPA, only
transferred to EPA radiation authority under the relevant
sections of the Atomic Energy Act of 1954. Therefore, HEW
concluded that EPA cannot legally issue guidance or
advice on X-rays or any nonionizing radiation.

EPA disagrees. It states that

"The Federal Radiation Council function trans-
ferred to EPA gives EPA full authority to advise
the President with respect to radiation matters
directly or indirectly affecting health * * *
without limitation being placed on the authority
* * * ..

As of December 1977 the issue had not been fully resolved.

JURISDICTIONAL DISPUTES AND
OCCUPATIONAL SAFETY

EPA currently plans to propose guidance on occupational
safety. It states that approximately one million American
workers may be potentially exposed to ionizing radiation.
EPA believes that the adequacy of existing guidelines, which
were written in 1960, should be reassessed.

In September 1974 EPA invited various Federal agencies
to participate in an EPA-led interagency committee. Seven
agencies were represented, but DOL and HEW both declined to
formally participate in developing new guidance. HEW, in
December 1974, stated that the National Institute for Occupa-
tional Safety and Health and Bureau of Radiological Health
has the statutory authority for preparing occupational and
health standards. In 1975 DG. stated that its Occupational
Safety and Health Administration has primary responsibility
in this area. DOL's authority is based on the Occupational
Safety and Health Act of 1970, and DOL informed EPA that it,
in addition to regulatory authority, also has the responsi-
bility for providing guidance on matters of occupational
safety and health to workers throughout the Federal Govern-
ment. As of July 1977 neither HEW nor DOL had formally
participated in EPA's proposal of new guidance.

COORDINATION PROBLEMS AND WASTE DISPOSAL

One of the problems involved in the safe disposal of
radioactive waste was brought to the attention of EPA when
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it was learned that some homeowners in Florida were exposed
to higher levels of radiation than usual. The source of
exposure was found to be the reclaimed phcsphate mines on
which the housing was constructed. On June 24, 1976, EPA
published in the Federal Register interim recommendations
for adiation levels on reclaimed phosphate lands.

Although the recommendations were directed to the State
of Florida, HUD was concerned that its policy of loaning
Federal housing funds would be affected. HUD would, for
example, be protecting future homeowners against radiation
hazards by refusing to loan money to developers who planned
to build on land with recorded radiation levels higher than
a stipulated level. Commenting on the recommendations in an
August 1976 letter, HUD stated: "We in HUD were unaware of
these interim recommendations until we learned of them in a
roundabout manner."

After discussions the two agencies agreed to keep each
other fully informed. However, -,ir discussions with offi-
cials in other Federal agencies and representatives of the
private National Council on Radiation Protection and Measure-
ments indicate that the coordination problems with HUD are
not unique and that EPA has continually had difficulty inform-
ing other agencies and groups of its activities and drawing
on their resources. Their concern was that by publishing
recommended radiation exposure levels without adequate coor-
dination, it would be difficult to establish higher radiation
exposure levels even if they were warranted. In the public
mind, a less restrictive level would be seen to be a com-
promise with the figure EPA had originally published even if
EPA had agreed to it. In addition, ERDA officials raised
serious questions regarding the technical adequacy and scien-
tific justification for the recommendations and suggested
guidance which EPA is presenting on environmental limits of
plutonium contamination in soils. The two agencies are cur-
rently working together toward establishing the necessary
protection guidance.
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CHAPTER 4

LIMITED STAFF AND INADEQUATE INFORMATION

Over the years EPA has reduced its emphasis on radiation
control. In 1972 funding and overall staff levels were at a
high of $8.8 million and 335 positions. The Agency's reauest
for fiscal year 1978 is $4.8 million and 184 positions for
radiation abatement and control. As a result of these reduc-
tions, morale in EPA's radiation program is low and most
people we interviewed said that EPA does not have adequate
staff, data, laboratory support, or research to do an effec-
tive job.

A HISTORY OF PROGRAM REDUCTIONS

In fiscal years 1971 and 1972 the staff of EPA's radia-
tion program was 335 persons. These had been transferred to
EPA from the Federal Radiation Council (which was dissolved
when EPA was created), from AEC, from HEW's Bureau of Radio-
logical Health, and from HEW's Bureau of Environmental Health
Services. Those 335 persons formed the staff of EPA's radia-
tion program, and in fiscal year 1972 its operating budget
was $8.8 million. Since then, EPA's Office of Radiation Pro-
grams has suffered from a continual reduction in resources,
as the following chart illustrates.

Resources for EPA's Office of Radiation Programs

Number of
Fiscal year positions Fundinq

1973 216 $5,352,400
1974 226 $5,659,000
1975 216 $5,263,000
1976 198 $5,008,100
1977 188 $4,543,900
1978 (estimated) 184 $4,815,000

Initially, all of EPA's radiation efforts were central-
ized in the Office of Radiation Programs. During 1972 re-
search resources were transferred to EPA's Office of Research
and Development. However, since fiscal yea. 1975, EPA's re-
search efforts have been continually reduced both in appr,)-
priations and in staff. In 1975 EPA had 73 persons and spent
$2,32,000 working on radiation research. On the basis that
EPA's research efforts were inadequate and duplicative of
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other agencies, its radiation research staff for fiscal year
1978 had been cut to 30 staff members and a budget of $830,000.

EPA's Office of Radiation Programs has the task of
developing guidance and standards and monitoring the environ-
ment. EPA officials said that the Office of Radiation Pro-
grams has been cut over the years to the point that any further
reductions will directly affect mission capabilities. Several
officials said that further reductions of personnel will require
that certain lower priority radiation control efforts be dis-
continued. The officials said that the program has been dras-
tically reduced because the Office of Radiation Programs could
not compete for EPA's linited resources with other major pollu-
tion control programs. They explained that hecause the Congress
has not specifically mandated that EPA provide radiation protec-
tion, radiation protection has not received the sane priority
in EPA as other congressionally authorized programs. In fiscal
year 1975, for example, EPA transferred 10 staff positions from
the Office of Radiation Programs to the Noise Abatement and
Control Program.

EPA personnel said that resource reductions and EPA's
failure to provide any radiation guidance has demoralized the
Office of Radiation Programs and has caused it to lose quality
staff. EPA officials said that the Office of Radiation Pro-
grams staff is spread so thin that "It's one man deep in some
cases * * *." Sometimes personnel must be continually shifted
among projects to meet changing priorities. This sometimes
makes it difficult to attract and keep the caliber of person-
nel required. Office of Radiation Programs officials told us
that EPA has not provided adequate support to implement an
effective radiation protection program in all areas. One prob-
lem that officials pointed out was that the size of the larger
regulatory agencies made it possible to overwhelm EPA during
jurisdictional disputes. They pointed to some of the early
confrontations with NRC and ERDA in EPA's 6-year effort to estab-
lish its nuclear regulation standard.

EPA staff members also said that their work could be
accomplished much faster and more comprehensively but that
the environmental monitoring and technical funding cuts
over the years have frustrated their efforts by reducing
the information available to support standards and guidance.

AN INADEQUATE MONITORING NETWORK

EPA operates the only nationwide network for monitoring
levels of radiation in the environment. Officials responsible
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for development of criteria, guidance, and standards repeatedly
emphasized to us that the network and individual field measure-
ment studies are limited and do not fully support EPA's infor-
mational needs in all areas. Network monitoring officials said
that because of program curtailments over the years, EPA's
periodic population exposure readings at selected locations
result in an estimated 40 percent of the American people not
being monitored.

EPA established its Environmental Radiation Ambient
Monitoring System on July 1, 1973. It did so by adapting
existing networks that had been set up originally to monitor
radioactive fallout from atmospheric nuclear detonations.
By rearranging the locations of the old sampling stations,
EPA reoriented its monitoring more toward determining the
levels of radiation to which the population is exposed. It
also began monitoring the environmental levels of radioac-
tivity more representative of materials released by various
radiation sources. EPA's lack of resources has reduced the
present system to a minimally operating level. This has
limited EPA's objectives to estimate the public's exposure
to significant radioactive pollutants, and to use such esti-
mates in its standard-setting activities.

As of July 1977 the nationwide network included 21
continuously operating air stations, 51 stand-by air sta-
tions, 77 drinking water stations, 55 surface water stations,
64 milk sampling stations, and 19 precipitation (snow, rain,
etc.) sampling stations for the entire United States. The
samples are collected voluntarily by members of State and
local health agencies and are mailed to EPA's Eastern Environ-
mental Radiation Facility in Montgomery, Alabama, for analysis.
Because the samples are collected by volunteers, EPA has no
way of g'uarant'eing that they are collected regularly. The
samples are analyzed--monthly, quarter:, annually, or at
other intprvals. The analyses provide son, information on
general exosure to radiation--such information, for example,
comes from concentration measurements of gross alpha and
beta atomic particles found in the samples. The analyses
also provide information on ambient levels and trends in
the environment from nuclear facilities.

Before December 1974 monitoring data was published
monthly. However, due to resource constraints this data
is now compiled only on a quarterly basis. Data from State
monitoring programs and from other organizations is not in-
cluded in the quarterly compilations. Annually, all avail-
able environmental data is published in an EPA report entitled
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"Radiological Quality of the Environment." Data is analyzed

and summarized with special emphasis on trends in population
radiation exposure.

During 1976, 14 EPA employees were assigned to the
entire monitoring network, which cost $350,000. In 1978 this

program will continue to be operated with the same limited
staff and budget. An EPA official told us the program cur-
tailments over the years--funding, personnel, and organiza-
tional changes--have reduced the mission to the "bare bone,"
with the existing network providing only periodic population
exposure readings at selected locations.

In the fall of 1976, EPA was involved in detecting,
monitoring, and reporting on radioactive fallout from two
nuclear detonations by the People's Republic of China. In
October 1976 we reported to the Administrators of EPA, ERDA,
National Oceanic and Atmospheric Administration, and NRC on

the confusion and public concern that was generated because
of a misunderstanding about the source and potential hazard
of the resulting radioactive fallout to the American people.

We recommended that the EPA Administrator take the lead

in the future collection and release of environmental infor-
mation and that the other Federal agencies involved cooperate
fully. Interagency memorandums of understanding outlining
respective responsibilities have been drafted but are still
not completed. Such action may improve public awareness of
the nature and extent of danger in future cases of fallout
from nuclear weapons testing.

EPA's total radiation monitoring program also includes

special field studies and a computational model, which, by
using meteorological data and data oi airborne emissions, can

provide estimates on doses that individuals and the general
population may receive. The total budget for this effort,
which includes the monitoring network, was $1.2 million in
1976. In fiscal years 1977 and 1978, EPA made budget sub-
missions for only $1.3 and $1.4 million per year.

Agency officials responsible for managing the monitor-
ing program recognize that tne existing information is
minimal and admit that EPA does not currently have quanti-
tative understanding of all the radiological dangers to
our health and environment. Officials said that tnere is
no way that the EPA network can adequately monitor radia-
tion emission from all nuclear facilities currently in
existence. EPA has performed special field studies, such
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as analyses of pollutants from a specific reactor site,
which are useful. However, because of resource constraints,
such studies are limited. Since 1971 EPA has performed com-
plete field studies at only 4 of the 63 nuclear power faci-
lities. Seven additional studies have been conducted on a
more limited basis. EPA uses its limited information to
make general assumptions. For example, it conducted a
study in South Carolina to determine the radionuclide accu-
mulation in a small cooling lake at the H. 8. Robinson
Nuclear Power Station. On the basis of that study, EPA
assumes that other facilities operate similarly. EPA also
relies on the operators of nucl ar powerplants to m'onitor
data on their facilities. This means that EPA and the
regulatory agencies often depend on the facilities them-
selves for the information needed to regulate them.

EPA, in attempting to develop guidance on levels of
plutonium contamination in the soil, for example, needs
a soil-sampling data program on specific sites which it
was unable to operate because of limited staff and budget.
Consequently, EPA had to rely on reports from operators
of ERDA's nuclear facilities for information. EPA per-
sonnel developing the guidance said they have no way of
validating the data and that most of the data is not in
a form that can be applied to EPA's needs.

Carbon 14 provides another example of the problems
of inadequate information. Carbon 14 occurs naturally
and also is released into the environment by nuclear fuel
plants. Information is needed on the technology for con-
trolling its emissions. EPA must learn what happens to
Carbon 14 in the environment, how to trace it, what it
does, and how to extract it from the environment for sam-
pling purposes. Right now EPA's nuclear standard does not
require that Carbon 14 be controlled.

EPA officials said that the existing network can be
improved with more elaborate sampling techniques, more
3tations, samples, and monitoring devices. The network
also can be improved by establishing a greater concen-
tration of stations near operating nuclear facilities,
by adding fixed sampling stations and by developing scien-
tifically designed sampling techniques to replace the cur-
rent improvised network. EPA officials said that such
improvements would increase the quantity of reliable data
needed for developing effective standards and guidance.
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LIMITED ENVIRONMENTAL RESEARCH PROGRAM

An effective radiation control program requires a
strong scientific research effort to eliminate many of the
uncertainties associated with health effects and environ-
mental processes. However, EPA is currently performing
no scientific research at all on the effects of ionizing
radiation. A 1976 decision by the Office of Management
and Budget required that EPA concentrate on nonionizing
radiation while research on ionizing radiation be conducted
primarily by ERDA. The Office of Management and Budget
required a 1-year trial period to determine if funding ERDA
for ionizing research would provide EPA with the data it
needs. As a result, E2A has been working during the past
year to make known its research needs both to ERDA and NRC.
ERDA and NRC have accepted EPA's overview of its needs,
and they have pledged to cooperate with EPA. A formal
agreement is being developed.

An EPA official stated that there are reservations
about this arrangement because the technical personnel within
each organization appea- to be somewhat reluctant to partici-
pate vigorously, probably because of past differences in
priorities. The funding process for EPA's research needs
remains extremely slow due to the lag time between EPA's
recognized need and its success in convincing the other aqen-
cies to conduct the research. On those occasions when EPA
has had some money to contribute to the research, the project
has been accepted with more enthusiasm. When EPA has been
able to conduct the research itself or pay for most or all
of it, the projects have been considered more valuable. Of-
ficials explain that this is partially due to the minimal
delay between the recognized need and the action. One offi-
cial said that as EPA becomes more dependent on other Federal
agencies for research support, its ability to develop timely
radiation standards and guidance may be jeopardized. The
fear is that in addition to delays, the data developed may
not be applicable to the Agency's needs.

In July of 1976, EPA published a statement of research
needs. Discussing its activities in developing guidance for
radon from construction materials, for example, EPA said:

"The specific need for obtaining data on actual
structures will not be met for a considerable
time period because of resource restrictions
* * *. EPA must rely on very limited informa-
tion from the literature to estimate population
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impact and determine the need for standards.
As a result, promulgation of necessary stand-
ards will be delayed and may suffer from the
lack of a significant data base."

In the past, E;' has been criticized for failing to
make use of outside resources. ERDA officials, for example,
said that many of the confrontations with EPA resulted from
EPA's proposing standards and guidance without the necessary
expertise and resources needed to do so. The ERDA officials
said that EPA could have made use of the extensive technical
capabilities that exist in ERDA, but that requests for as-
sistance have usually come only after EPA has made its pro-
posals. In commenting on a draft guidance for plutonium
soil contamination, the ERDA Administrator wrote in October
1976:

"Based on the results of our review, we have
concluded that the proposed guidelines are
seriously lacking in technical adequacy and
scientific justification. Lacking such a
sound technical basis, the major assumptions
and relationships used in the derivation of
the guidance appear unsupportable. Further-
more, there is considerable uncertainty in
understanding which criteria are intended to
be enforceable and what manner of implementation
is expected * * *. I am aware that the ERDA
(and the AEC before it) has repeatedly oifered
the EPA access to and assistance from t:ose ERDA
laboratory scientific and technical personnel
who have expertise with regard to the matter at
hand buk that these resources have not been
utilized by the EPA. I am seriously concerned
over the apparent lack of communications on this
matter, and I urge that the EPA avail itself of
ERDA's resources in preparing these important
guidelines."

The private National Council on Radiation Protection
and Measurements, which is able to provide considerable ex-
perience on radiation issues, said that EPA's attitude is one
of not needing outside assistance. Rather, EPA is willing
to proceed on its own regardless of its limitations. In
1973 the National Council on Radiation Protection and Mea-
surements expressed concern about "the prospects of future
regulatory actions being taken before additional careful
consideration of the available radiobiological information
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is completed." It expressed willingness to assist and
said that it is uniquely suited to offer objective recom-
mendations on radiation protection matters. The Director

of the National Council on Radiation Protection and Mea-
surements said, however, that the Council has not been
involved in EPA's recent drinking water standards and had

not seen EPA's proposal for diagnostic X-ray guidance.
National Council on Radiation Protection and Measurements
officials said that EPA's radiation guidance role has been
a disaster because of its limited staff and money. In
past discussions with EPA, the National Council on Radia-
tion Protection and Measurements was unable to communicate
effectively with EPA or provide E'PA with the useful data
which it had. EPA's own monitoring network is limited,
and consequently EPA must rely heavily on non-EPA sources.
Program officials also admit that research capabilities
are limited and that gaps and uncertainties exist in some
of the data bases which EPA currently uses.

In an internal assessment in mid-1976 for developing

standards for radon in construction materials, EPA con-
cluded that the continued deficien7ies in staff, technical
expertise, and research will significantly delay these neces-
sary standards and guidance, while existing employees and
limited resources are working on higher priority problems.
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CHAPTE- 5

INABILITY TO SET PRIORITIES AND UNCERTAINTIES

FOR THE FUTURE

In October 1976, EPA outlined a draft of its radiation
protection strategy. This called for placing priority on
radiation problems which pose the greatest threat to public
health and the environment. However, EPA officials told us
that staff shortages have prevented EPA from looking into
the future and projecting all needed standards and guidance.
The officials said that in the past, radiation protection
has often been crisis oriented. Rather than working toward
establishing public confidence in EPA by identifying and
working on radiation problems that may present the greatest
dangers, EPA has shifted its limited resources as each crisis
has developed. In addition, by taking 6 years to develop a
standard on nuclear power operations, EPA's limited resources
have been further strained. EPA's radiation protection au-
thority is still being subjected to jurisdictional disputes
by other Federal agencies. Many scientific problems dealing
with the health and ecological effects of radiation remain
to be solved.

SCOPE OF THE DANGER

In May 1976 EPA published a report entitled "Radiological
Quality of the Environment." EPA acknowledged that "* * *
there are radiation sources for which data are either incom-
plete or not available * * *" and that much of the existing
information is of questionable value. In the Agency's words:

"It is important to note that the population dose
values mentioned here are based upon the data avail-
able to us at this time. It is quite possible that
these values * * * could change in the future as
more information on this subject becomes available."

As an example of one of the "many gaps that appear in the data,"
the medical use of X-rays was cited. While conceding that
medical X-rays contribute to a large and significant dose of
radiation, EPA does not know how large and significant the
population dose actually is. The .tated purpose of the re-
port was to pull together existing information and to estab-
lish the first in a series of future "annual" reports on
the scope and quantity of radiation to which the environment
is exposed. However, EPA's 1977 report is currently being
delayed due to staff limitations.
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EPA still does not sufficiently understand the relation-
ships between exposure to some forms of radiation and their
consequences to issue reliable predictions. More must be
learned about the effects of amount and duration of exposure.
EPA admits that it does not currently know all the radiation
sources that may provide a danger to health and the environ-
ment and measurements do not exist for many of the sources
that have been identified as a potential threat.

EPA is currently working on major areas where guidance
is needed such as:

1. Medical X-ray.

2. Occupational radiation exposures.

3. Plutonium contamination.

4. Radioactive waste disposal.

5. Nonionizing radiation exposure in the general
environment.

6. Protection guides related to nuclear incidents.

7. Natural radioactivity from mining operations.

In audition--other areas although not areas where significant
health effects or potential health effects are likely to
occur, according to EPA--may require future environmental
guidance involving such sources as:

1. Nuclear medicine.

2. Radiation equipment used by students in educational
institutions (not covered by occupational exposures).

3. Consumer products such as clocks with luminous
dials and smoke detectors with radioactive devices.

4. Radioactivity in food products, such as oranges
receiving uptake of radiation from the use of
phosphate fertilizer.

5. Radioactivity released from increased burning of
coal.
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EPA admits that the effects . nonionizing radiation
are especially unknown. It is still trying to determine
what effects nonionizing radiation has, the amount of radia-
tion these sources emit, their patterns of growth, and
criteria for deciding what environmental levels are accept-
able. EPA plans to conduct and analyze field measurements
and laboratory studies on nonionizing radiation. In fiscal
year 1978, EPA plans to decide whether quidance is needed.
If it so decides, developing the guidance will not be com-
pleted until fiscal year 1979 or later.

NATURALLY OCCURRING MATERIALS

EPA's 1976 draft strategy singled out for special
attention naturally occurring radioactive material- and
t>e control of nuclear energy applications. Although 60
percent of the U.S. population's total exposure is from
naturally occurring sources, EPA admits that this form of
ionizing radiation is the least studied. EPA says thkat as
mining and energy-based industries continue, radioactive
materials which naturally are confined beneath the Earth's
crust can adversely affect health and the environment in
four basic ways. First, as radioactive particles and gasses
are released in the air, people may inhale them. Second,
radioactive materials from ores or associated by-products
can enter the environment from effluent discharges, land
runoff, and leaching from waste piles. Third, workers can
have close contact with the materials. Fourth, the food
chain can become contaminated when people eat radioactive
products--like oranges grown with phosphate fertilizer.

Initial investigations have Lound that people are
unnecessarily exposed to radiation from increased use of
materials such as phosphate, coal, and construction
materials--all of which contain radioactive elements. Cur-
rent EPA studies indicate that while much exposure to na-
tural radiation is unavoidable, such exposure can be better
controlled and the concomitant health effects reduced. EPA
plans to issue guidance on buildings constructed from radio-
active materials or built on radioactive landfill.

NUCLEAR ENERGY USE

Nuclear reactors operating in the United States will
increase by the year 2000. In order for the facilities
to operate, uranium must be mined, radioactive materials

31



must be transported, and waste must be deposited in perma-
nent or semipermanent sites. The new EPA standard, which
is not yet in effect, will not cover any of these sources
of exposure. 1/

It is not technically possible to produce nuclear
energy without discharging small quantities of liquid and
gaseous radioactive material. One such release is Carbon 14.
EPA is studying the release, distribution, and potential up-
take in humans, as well as means and costs of control at
reactors and fuel reprocessing facilities.

While such small quantities are released at the nuclear
facility, additional radioactive waste is created by chemi-
cally reprocessing reactor fuel which contains many poten-
tially harmful long-lived materials, such as strontium-90,
cesium-137, and plutonium-239. Strontium-90 and cesium-137
require about 600 years to decay, while plutonium takes about
500,000 years. No satisfactory method has yet been developed
and applied for containing these materials which remain toxic
for so long. Until such a method is developed, the wastes
are stored at temporary sites.

There are 7 million cubic feet of radioactive wastes
from spent reactor fuels and defense related activities.
By the year 2000, these wastes are projected to be 11 million
cubic feet. Leaks have already occurred in the underground
tanks at the Government's Hanford storage reservation, at
Richland, Washington. The President, in an October 1976
policy statement, specifically required EPA to set standards
on high-level wastes. He mandated that such standards pro-
vide acceptable numerical levels for contamination to the
environment. EPA made a commitment to develop final stand-
ards by June 1978. These standards and future environmental
guidance developed by EPA will be used by NRC and ERDA, which
have the responsibility for regulating such waste deposits.

Before the President's message, EPA had devoted a
moderate amount of effort to the issue and i;ad planned to
provide criteria and standards by the early 1980s. Now,
EPA regards high-level waste disposal as an urgent priority.
Even so, delays in meeting the Presidential commitment have
already occurred. As of May 1977, EPA had extended the
majority of the developmental target dates. It had failed

1/See ch. 2 for more information on the standard.
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to receive a crucial report on implementation methodologywhich was already overdue. EPA staff was not always avail-able because of other program responsibilities. While EPAsays that it will meet the final deadline, these eventsmake it doubtful that there will be adequate data for de-veloping the necessary standards. EPA officials told usthat the Presidential mandate enabled EPA to refocus itsprogram so it could address this major arga of concern. EPAbelieves the potential for release of radioactivity fromwaste disposal is one of the major problem areas.

Another nuclear-related issue is plutonium. It is aproduct which in small quantities can be used not only toproduce power but to manufacture atomic bombs. The sub-stance is also extremely toxic. Sabotage or accidents in-crease the dangers of environmental contamination. Acci-dents have already taken place at plutonium-handling faci-lities, and area and worldwide contamination from nuclearatmospheric weapons testing has occurred. EPA is currentlydeveloping standards for cleaning up and restoring areaswhich have already been contaminated with plutonium. Italso is developing plans to protect the environment fromfuture uses of the substance. In its February 1975 programplan, EPA had estimated that cleanup guidelines and a plutoniumstandard would both be developed by October 1976. The planhas been delayed until 1978.

There are no other Federal agencies which claim over-seer authority to coordinate and develop comprehensive mea-sures to protect the public and the environment from radia-tion hazards. Yet, EPA admits that it does not know theentire scope of the radiation danger, that it does not havethe resources to find out, and that its limited staff isunable to develop all the needed standards and guidancesimultaneously. Some EPA officials admit that what it hasdone may not be the result of scientifically identifiedpublic need but rather may reflect a crisis-oriented approachled by a public perception that the problem is serious. Thefuture ability of EPA's radiation protection program to doits job remains in question.
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CHAPTER 6

CONCLUSIONS AND RECOMMENDATIONS

CONCLUSIONS

The Environmental Protection Agency was provided unclear
overview authority necessary for protecting the American people
and their environment from the hazards of radiation. EPA of-
ficials admit that EPA .s currently unable to provide complete
protection under its ambigious authorities.

EPA's Office of Radiation Programs and its radiation
research programs have been plagued by jurisdictional chal-
lenges to EPA's authority, by staff and funding reductions,
by an inability to retain competent professionals, by limited
cooperation with other agencies and research groups, and by
the low priority placed on radiation protection.

Radiation protection is the least funded of all EPA
procrams, and continual reductions in radiation protection
staff and resources, transfers of professionals to other
Agency programs, and discussions with EPA officials currently
working at the Office of Radiation Programs indicate that
sufficient support has not been given to EPA's radiation pro-
tection efforts.

EPA received two authorities for providing radiation
protection when it was created in 1970. First, it can issue
standards for radioactivity in the environment, including
general environmental guidelines for particular industries
and for radiation doses to the general public. Second, it
can issJue guidance to the appropriate Federal agencies af-
fecting all forms of radiation protection in Federal acti-
vities. To date, EPA, under the authorities discussed, has
issued one standard--which has not yet taken effect--and has
issued no new formal guidance.

EPA's program for monitoring the levels of radiation to
which the American people are currently exposed is limited.
It does not know the scope of the dangers caused by all cur-
rent radiation sources and so is unable to adequately anti-
cipate all future problems. Much more information is needed.
Some data which it currently uses is incomplete and inade-
quate, and it does not have all the resources to perform
necessary research nor has it functioned efficiently in
securing data which exists or can be developed outside EPA.
EPA has been unable to issue timely standards and guidance.
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It has been consistently unable to meet deadlines which it
has established for issuing significant reports, standards,
and guidelines. Without extensive changes, we believe that
EPA will continue to be unable to protect public health and
the enviroment from the dangers of radiation.

We believe that an early review and resolution of these
ambiguities is required and we would be glad to assist the
appropriate congressional committees in the development of
such legislative initiatives.

The Congress in the enactmnent of the Clean Air Act
Amendments of 1977 has provided a step in the riqht direction
toward more clarification of environmental and public health
protection from radiation exposures. A December 28, 1977,
report by the Senate Committee on Governmental Affairs citing
its study on Federal regulation states that Americans are
being exposed to increased amounts of radiation while some
hazards are not subject to any Federal controls. The Com-
mittee report supports our findings, citing radiation juris-
dictional disputes and regulatory confusion among the Federal
regulatory agencies. It recommends that more Government
regulation to control radiation levels should be assigned to
EPA.

RECOMMENDATIONS TO THE CONGRESS

To overcome the apparent controversies regarding the
EPA role in developing standards and Federal quidance for
environmental exposure to radiation, we recommend that the
Congress:

-- Define EPA's role as the Federal overseer of
environmental radiation protection so as to clearly
delineate its authorities and responsibilities with
regard to the various Federal agencies.

--Define the scope of radiation dangers to be addressed
by EPA.

--Require the timely development of necessary standards,
guidance, and periodic advisement of EPA's progress
in meeting its radiation protection goals.

RECOMMENDATIONS TO THE ADMINISTRATOR OF EPA

We recommend that the Administrator of EPA in considera-
tion with the other program priorities provide the radiation
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protection program with sufficient support to do its Job.
Specifically, the Administrator should:

-- Assign additional staff and resources as they
become available to the Office of Radiation Programs
and to the radiation research program.

-- Reexamine the environmental monitoring network and
take appropriate measures for insuring that it will
have the capability to provide accurate and complete
information on radiation dangers.

--Coordinate in-house research with that performed by
other agencies and research groups and provide the
administrative direction necessary for working rela-
tionships with other groups and agencies so that
appropriate research Jan be compiled and developed
in a timely manner.

--Require that reports on radiation levels in the
environment be continued and be issued, as had been
promised, at least annually so that the magnitude
of radiation hazards can be documented.

--Develop a comprehensive assessment of the need for
standards and guidance such as required for radio-
active air pollutants.

-- Issue a program strategy with a timetable for
developing standards and guidance based on an
explicit priority determination of the greatest
actual or potential risks.

--Issue Federal guidance and standards based on that
timetable.

AGENCY COMMENTS AND OUR EVALUATION

In a December 1977 letter (see app. II) commenting on
our report, EPA advised that it has planned or started ac-
tions on all our recommendations. EPA recognized the prob-
lems in operating a national radiation protection program
under EPA's authorities and agrees that congressional clari-
fication of its authorities would be valuable. EPA states,
however, that although establishing standards and regula-
tions is an important aspect of EPA's role, there are other
authorities and functions it performs in modifying Federal
agency programs such as through its environmental impact
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statement reviews. EPA stated that although the impacts
of resource constraints will be considered in future EPA
decisions, its limited resources and the multiplicity of
environmental program areas competing for those resources
precludes commitment of a given level of funding to any
specific program area, including radiation protection.

We believe the difficulties EPA has experienced in
carrying out the specific authorities addressed in the report
and its staffing and funding limitations will continue to
impact on its ability to insure radiation protection.

Comments on the report from NRC, ERDA, HEW, and DOL are
contained in appendixes III to VI. These agencies generally
agreed with the recommendation that a need exists for the
Congress to mandate a clearer understanding of responsi-
bilities for environmental and public health protection.
They cite their own protection activities as active, aggres-
sive, and comprehensive efforts to protect the American
people from radiation hazards even in the absence of EPA
actions. They state that the finding of shortcomings in
EPA's overall efforts should not alone be evidence of the
ineffectiveness of all Federal radiation protection acti-
vities, without comprehensive evaluation of all Federal
activities programs and accomplishments.

The NRC agreed that legislation might be considered to
clarify and rationalize the authorities and responsibilities
of the various agencies that have important and ongoing roles
to play in the regulation of radiation activities. NRC dis-
agreed with our assessment that the recent Clean Air Act
Amendments represent a desirable step in clarifying respon-
sibilities citing uncertainty and duplication of effort
which a comprehensive and cooperative approach could avoid.
It supports actions which might enhance the Federal guidance
role of EPA and legislation for agencies other than EPA
which would give them clear responsibility and authority
to implement the radiation guidance provided by EPA.

We believe that EPA's activities relating to the
environmental aspects of radiation clearly shows confusion
concerning the various roles of Federal programs. A clearly
defined and mandated EPA role necessitating possible realign-
ment of agency jurisdictional roles and allocation of re-
sources would reduce the confusion and confrontations which
currently exist. We agree that further studies of possible
realignment of Federal agency jurisdictions could promote
more efficient radiation protection programs, and agency offi-
cials expressed willingness to participate in such studies.
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APPPENDIX I APPENDIX I

EPA Policy Statement on

Relationship Between Radiation Dose and Effect

March 1975

The actions taken by the Environmental Protection Agency
to protect public health and the environment require that
the impacts of contaminants in the environment or released
into the environment be prudently examined. When these con-
taminants are radioactive materials and ionizing radiation,
the most important impacts are those ultimately affecting
human health. Therefore, the Agency believes that the public
interest is best served by the Agency providing its best
scientific estimates of such impacts in terms of potential
ill health.

To provide such estimates, it is necessary that judg-
ments be made which relate the presence of ionizing radiation
or radioactive materials in the environment; i.e., potential
exposure, to the intake of radioactive materials in the body,
to the absorption of energy from the ionizing radiation of
different qualities, and finally to the potential effects on
human health. In many situations the levels of ionizing
radiation or radioactive materials in the environment may
be measured directly, but the determination of resultant
radiation doses to humans and their susceptible tissues is
generally derived from pathway and metabolic models and
calculations of energy absorbed. It is also necessary to
formulate the relationships between radiation dose and
effects; relationships derived primarily from human epide-
miological studies but also reflective of extensive research
utilizing animals and other biological systems.

Although much is known about radiation dose-effect
relationships at high levels of dose, a great deal of un-
certainty exists when high level dose-effect relationships
are extrapolated to lower levels of dose, particularly
when given at low dose rates. These uncertainties in the
relationships between dose received and effect produced
are recognized to relate, among many factors, to differences
in quality and type of radiation, total dose, dose distri-
bution, dose rate, and radiosensitivity, including repair
mechanisms, sex, variations in age, organ, and state of
health. These factors involve complex mechanisms of inter-
action among biological,chemical, and physical systems, the
study of which is part of the continuing endeavor to acquire
new scientific knowledge.
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Because of these many uncertainties, it is necessary
to rely upon the considered judgments of experts on the
biological effects of ionizing radiation. These findings
are well-documented in publications by the United Nations
Scientific Committee on the Effects of Atomic Radiation
(UNSCEAR), the National Academy of Sciences (NAS), the
International Commission on Radiological Protection (ICRP),
and the National Council on Radiation Protection and Mea-
surements (NCRP), and have been used by the Agency in
formulating a policy on relationship between radiation dose
and effect.

It is the present policy of the Environmental Protection
Agency to assume a linear, nonthreshold relationship between
the magnitude of the radiation dose received at environmental
levels of exposure and ill health produced as a means to esti-
mate the potential health impact of actions it takes in de-
veloping radiation protection as expressed in criteria,
guides, or standards. This policy is adopted in conformity
with the generally accepted assumption that there is some
potential ill health attributable to any expnsure to ioniz-
ing radiation and that the magnitude of this potential
ill health is directly proportional to the magnitude of the
dose received.

In adopting this general policy, the Agency recognizesthe inherent uncertainties that exist in estimating health
impact at the low levels of exposure and exposure rates
expected to be present in the environment due to human ac-
tivities, and that at these levels the actual health impact
will not be distinguishable from natural occurrences of ill
health, either statistically or in the forms of ill health
present. Also, at these very low levels, meaningful epide-
miological studies to prove or disprove this relationship
are difficult, if not practically impossible, to conduct.
However, whenever new information is forthcoming, this
policy will be reviewed and updated as necessary.

It is to be emphasized that this pol icy has beenestablished for the purpose of estim,+in the potential
human health impact of Agency actions Legarding radiation
proteclion, and that such estimates do not necessarily
constitute identifiable health consequences. Further,
the Agency implementation of this policy to estimate
potential human health effects presupposes the premise
that, for the same dose, potential radiation effects in
other constituents of the biosphere will be no greater.
It is generally accepted that such constituents are no
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more radiosensitive than humans. The Agency believes
the policy to be a prudent one.

In estimating potential health effects it is important
to recognize that the exposures to be usually experienced
by the public will be annual doses that are small fractions
of natural background radiation to at most a few times this
level. Within the U.S. the natural background radiation
dose equivalent varies geographically between 40 to 300 mrem
per year. Over such a relatively small range of dose, any
deviations from dose-effect linearity would not be expected
to significantly affect actions taken by the Agency, unless
a dose-effect threshold exists.

While the utilization of a linear, nonthreshold relation-
ship is useful as a generally applicable policy for assessment
of rad"-tion effects, it is also EPA's policy in specific
situations to utilize the best available detailed scientific
knowledge in estimating health impact when such information
is available for specific types of radiation, conditions
of exposure, and recipients of the exposure. In such situa-
tions, estimates may or may not be based on the assumptions
of linearity and a nonthreshold dose. In any case, the as-
sumptions will be stated explicitly in any EPA radiation
protection actions.

The linear hypothesis by itself precludes the develop-
ment of acceptable levels of risk based solely on health
considerations. Therefore, in establishing radiation pro-
tection positions, the Agency will weigh not only the health
impact, but also social, economic, and other considerations
associated with the activities addressed.
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J' ;y'4%

(;Z) I UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
n'l'4 , WASHINGTON. DC. 20460

DEC 20 1977

OFFICE OF
PLANNING AND MANAGEMENT

Mr. Henry Eschwege
Director, Community and Economic

Developments Division
U. S. General Accounting Office
Washington, D. C. 20548

Dear Mr. Eschwege:

In general, we appreciate the depth in which the General Accounting
Office staff reviewed the EPA Radiation Program and their recogni-
tion of the problems in operating a national radiation protection
program under EPA's current authorities.

However, the report only examines in depth a few of the activities
of the Office of Radiation Programs, namely, standards and guides
set under authorities transferred to EPA under the Atomic Energy
Act and monitoring of the environment. The report fails to address
or even acknowledge other activities of significant impact. These
include final radiation standards promulgated under the Safe Drinking
Water Act of 1974 and the Ocean Disposal Act of 1972, as well as
proposed effluent guidelines for natural radioactive pollutants
established under the Federal Water >.ality Act of 1972. The detailed
review of environmental impact statemel.+s under the National Environ-
mental Policy Act of 1969 has resulted ii, major modification of pro-
grams leading to increased protection of health and the environment.
These include nuclear power plants, fuel cycle facilities, and generic
statements in such areas as mixed oxide fuel (GE9.3), the liquid metal
fast breeder reactors (LMFBR), and waste disposal to name a few. It
is important to realize that establishing standards and regulations
is only one aspect of radiation protection and that EPA's role in
modifying other Federal Agency programs through environmental impact
statement review has been very effective. Since discussion of these
other activities is not included, we feel that the report does not
provide a balanced view of EPA's radiation protection efforts.

On the recommendations of the report to the EPA Administrator, our
comments are as follows:

The report does provide guidance to the Administrator on how resource
constraints may have impacted Agency performance in the areas reviewed.
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These impacts will be considered in future Ag -:y decisions on resource
allocations. However, given the multiplicity : program areas in which
the Congress has given EPA environmental protection responsibilities
and that all of these major program areas must compete for what are
always limited resources, this Agency cannot commit itself to a posi-
tion which assures a given level of funding to any specific program.

We believe that some of the Reports' concerns have not been put in
proper perspective. The Report states that a large portion of the
population is not monitored, that there are gaps in our knowledge thataffect our decision-making, that we often depend upon the nuclear
facilities to monitor themselves, and so forth. All of these are true
and represent legitimate concerns. However, these are concerns that
apply to control of other pollutants as well. Billions of dollars
have been spent on radiation research; monitoring is as detailed andsophisticated as for other pollutants; coal power plants, for
example, also monitor their own emissions. We therefore recommend
that the Report be revised to indicate that, in perspective, the
concerns we have regarding our lack of information in the radiation
area are no more severe, and possibly less severe, than those in other
areas.

A review will be undertaken to assure that the environmental radiation
monitoring program provides adequate information for program decisions.
However, "complete information" is not a realistic objective of any
environmental monitoring program.

The Office of Radiation Programs has established a Research Committee
to develop research needs and coordinate their implementation within
EPA and other agencies and groups. A formal methodology for defining
research needs, identifying areas where work is being done by others,
and coordinating such efforts has been implemented.

Reports on radiation levels in the environment will continue to be
issued on an annual basis.

We have undertaken a two-year study pursuant to the Clean Air Act
Amendments to make a comprehensive assessment of the need for standards
and guidance. This information and other ongoing studies will allow
us to extend this assessment to all natural radioactive pollutants
which we feel may be controlled under a variety of authorities already
established within EPA. A workshop in this area, involving international
cooperation with the Nuclear inergy Agency of OECD, is scheduled for
May 1978. We have already undertaken a comprehensive study of non-ionizing
radiation and expect to determine whether there is a need for standards
and guides in this area in early 1978.
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We have developed a program strategy with timetables for developingstandards- and guidelines based upon priority determinations, includ-ing the magnitude of actual and potential risks. Such strategy needsperiodic updating. The next update will reflect such priority recon-siderations as may be necessary based on new information.
The first recommendation to Congress (p. 47 of the Report) is thatCongress "define EPA's role as the Federal overseer of environmentalradiation so as to clearly delineate its authorities and responsibil-ites with regard to the various Federal agencies." Our role in de-veloping environmental standards and guidance has not been challenged.The conflicts over authority have stemmed from transference of theFederal Radiation Council authorities in non-environmental radiation(e.g. medical and occupational radiation). We have followed Reorgan-ization Plan No. 3 of 1970, creating EPA, that states in Sec. 2(a),"There are hereby transferred to the Administrator: (7) All func-tions of the Federal Radiation Council (42 U.S.C. 2021 (h))." We haveinterpreted this transfer to EPA as conferring authority for all typesof radiation. Because this interpretation has been challenged,Congressional clarification would be valuable. [See GAO note below.)
Sincerely yours,

William Drayton,
Assistant Administrator
for Planning and Management

Enclosure

GAO note: Page references in this lette- refer to draftreport and do not necessarily agree with thepage numbers in the final report.
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DEPARTMENT OF HEALTH, EDUCATION. AND WELFARE
OFFICE OF THE SECRETARY

WASHINGTON. D.C. U101

OCT 13 1977

Mr. Gregory J. Ahart
Director, Human Resources
Division

United States General
Accounting Office

Washington, D.C. 20548

Dear Mr. Ahart:

The Secretary asked that I respond to your request for
our comments on your draft report entitled, "Failure to
Adequately Protect the American People From the Hazards
of Radiation," directed to the Environmental Protection
Agency. The enclosed comments represent the tentative
position of the Department and are subject to reevaluation
when the final version of this report is received.

We appreciate the opportunity to comment on this draft
report before its publication.

Sincerely yours,

Thomas D. Morris
Inspector General

Enclosure

44



APPENDIX III APPENDIX III

DEPARTMENT COMMENTS TO GAO DRAFT REPORT ENTITLED
FAILURE TO ADEQUATELY PROTECT THE AMERICAN

PEOPLE FROM THE HAZARDS OF RADIATION

The Department of Health, Education and Welfare recognizes that this
draft report focuses almost exclusively on radiation protection acti-
vities of the Environmental Protection Agency. Although the report
mentions related radiatio. programs in the Food and Drug Administration,
the Department of Housing and Urban Development and the Department of
Labor, it does not explain or assess these programs. After discussions
with the responsible GAO auditors, we understand that the report is not
intended to be a comprehensive evaluation of all federal radiation
activities, and that the scope of the report is limited to examining
EPA's activities relating to the environmental aspects of radiation.

Having understood the restrictions on the scope of this study, we do
not believe that a comprehensive discussion of FDA authorities, pro-
grams and accomplishments absolutely essential but we are concerned
that readers of this report will interpret the finding of shortcomings
in EPA's overall coordination efforts as evidence of the ineffectuality
of all federal radiation protection activities.

[See GAO note p. 46.1

There is also a recurring notion in the report that EPA's failure to
provide guidance to all Federal agencies has hamstrung the operation of
other programs. In the case of FDA this is not true. We believe that
the past performance of FDA's Bureau of Radiological Health demonstrates
an active, aggressive and comprehensive effort to protect the public
from medical radiation hazards. The linkage between EPA guideLines and
the success or effectiveness of programs in other agencies is not
examined by the report, although it is clearly presumed. It may be
a valid assumption for some programs, but if EPA had issued more guide-
lines, they would not have necessarily benefited FDA's program or saved
FDA effort since past EPA guidelines have not included environmental
impact assessments, opportunity for public comment and other essential
requirements of FDA's regulatory process.

The report also mentions problems regarding HEW cooperation and juris-
dictional disagreements with EPA. We believe the brief discussion of
these matters does not present a sufficient record of the correspondence
and negotiations between EPA and this Department and thereby limits the
reader's understanding of the scope and complexities of the issues in-
volved. We also believe that this section should make clear that the
jurisdictional matters have resulted in neither a significant redundancy
of FDA/EPA effort nor conversely, an absence of significant regulatory
action in areas where FDA is responsible.
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Specific comments on several of the recommendations are appropriate.

The r port urges the Congress to mandate a clearer understanding of
respc Lsibilities for environmental and public health protection from

radiation. It may be appropriate to propose this recommendation,
but to take action we believe the Congress will need a more compre-
hensive analysis of the various legislative authorities and program
interfaces than the scope of this report permits. The report also

recommends that the Administration of EPA coordinate in-house research

with that performed by other agencies. In this regard, the Commissioner
of Food and Drugs is committed to cooperation and coordination among
regulatory agencies on problems of mutual interest. Radiation research
is clearly an area where maximum inter-agency coordination is desirable,

and FDA will do its part to ensure such coordination.

GAO note: The deleted material pertaired to a matter con-
tained in the draft report which has been changed
or is not included in this report.

46



APPENDIX IV APPENDIX IV

UNITED STATES
ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION

WASHINGTON. D.C. 2045

Mr. Monte Canfield, Jr., Director SEP 30 1977
Energy and Minerals Division
U.S. Gereral Accounting Office
Washington, DC 20548

Dear Mr. Canfield:

We appreciate the opportunity to review your proposed report to the
Congress entitled "Failure to Adequately Protect the American People
From the Hazards of Radiation," Environmental Protection Agency.
While we believe that it is not appropriate for us to discuss the
responsiveness of other Federal agencies, we offer our comments for
the purposes of clarification and to put the problem of establishirg
new standards in proper perspective. We feel that the report, as
presently written, could be misleading to the general public and ha\,3
harmful effects far beyond the concerns of EPA as well as have anadverse effect on our programs and on nuclear energy programs generally.

In general, the report appears to exhibit a lack of appreciation of the
enormous effort by researchers over the past 30 years in characterizing
our radiation environment and studying the biological effects of radia-
tion. This research has been used to develop a basis for standards
established to protect the public from radiation. This body of
information has been and continues to be used by the NCRP, ICRP, -it
other private and governmental agencies to review, evaluate, and
establish standards. ERDA's responsibilities and experience, while
extensive, do not encompass all aspects of radiation and radiation
protection. In areas of ERDA responsibility and experience to ..npsy
that the American people are not adequately protected from th hazard
of radiation is a misstatement of technical fact and judgmental conclusion
not supportable by established scientific information.

GENERAL COMMENTS

1. Protection of the Public from Radiation

The report states that additional radiation controls are necessary
but does not clearly identify which sources of radiation need
additional controls. While it is true that the redistribution of
natural radiation has resulted in increased exposure to a few
individuals, it can generally be concluded that the 56 percent of
the total population dose equivalent attributed to natural back-
ground is fixed.

The report refers to natural radiation as though it were a constant
source of exposure. In fact, natural radiation background in
the U.S. varies from about one-tenth of a rem per year to about
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one-quarter of a r3m per year. For example, a person changing
his residence from Texas to Colorado will increase his annual
radiation exposure by about one-sixth of a rem; from Maine to
Colorado, by about one-tenth of a rem (state-by-state data are
in EPA document No. CSD-ORP 72-1). It is essential to recognize
that these increments are large relative to the increments
incurred by moving close to a modern, well-designed and well-
operated large nuclear facility.

Approximately 2 percent of the total population dose equivalent
arises from global fallout from previous nuclear tests. Data
indicate that this population dose equivalent has been declining
and will continue to decline in the absence of atmospheric testing.

Nuclear power, which contributes only 0.0002 percent of the
population dose equivalent, might be expected to increase some-
what, depending upon the usage as well as the possible improvements
of environmental control technology. The Nuclear Regulatory
Commission's Occupational Radiation Exposure Reports indicate
that occupational exposures are increasing somewhat as the age
of plants increases. However, the general trend for ERDA's
contractors shows occupational exposures declining. The total
occupational dose equivalents for those reporting to NRC and
for those reporting to ERDA are comparable. The total occupational
dose equivalent accounts for less than 2 percent of the total
population dose equivalent.

Approximately 40 percent of the total dose equivalent arises from
medical uses. HEW has clearly established regulatory authority
applicable to manufacturers of radiation producing devices.

From the above, it is evident that the guidance which EPA may be
responsible for would apply to sources responsible for less than
3 percent of the total population dose equivalent. Therefore,
additional regulatory structure with more stringent controls
would have a small impact on population dose equivalent.

2. Existing Knowledge of the Radiation Environment

For more than 30 years, scientists and governments throughout the
world have been concerned about the biological effects of ionizing
radiation. Massive amounts of money and time have been expended
studying these effects, most of which are published in the open
scientific literature. Research continues today primarily to
determine the health effects from exposure to low levels of
radiation and at low dose rates. Although there is much to be
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learned in this area, the biological effects from exposure to

radiation are better understood than the biological effects from

any other carcinogen. Short-term funding in this area of research

will not be fruitful and cannot compete with the established programs

throughout the world.

The environmental radiation monitoring efforts in the U.S. have

provided a sound basis for assessing the population dose 
equivalent

near all nuclear facilities. The results of the national laboratories

and other ERDA contractors' extensive monitoring programs 
are

published annually. The nuclear industries in the private sector

are required by the NRC to monitor the environment. The ERDA

and the NRC are required to independently assure the validity

of these data. These monitoring efforts, along with the

extensive information in the literature on natural background

levels and EPA's monitoring network, provide a good basis 
for

characterizing the radiation environment. In addition, the NCRP

has recently published a review of the radiation exposure 
from

consumer products.

3. Radiation Standards

In the development of radiation protection guides, the FRC reviewed

available knowledge, consulted with scientists, and solicited

views of the public. They also drew heavily upon the advice of

the organizations recognized to be best able to provide guidance

such as the National Council on Radiation Protection 
and

Measurements (NCRP), the National Academy of Sciences 
(NAS),

and the International Commission on Radiation Protection (ICRP).

This knowledge, along with considering the benefits from 
using

radiation, was used to establish recommendations for 
Federal

agencies.

The NCRP and ICRP continue to reassess the information available

and issue new guidance when needed. The primary issue in

establishing standards at this time is defining an acceptable

risk and then assessing this risk.

At the present time, it is not evident how increased funding to

EPA for research or data collection could provide a 
better

understanding of the health effects from the exposure to low

levels of radiation, nor would it permit the development of

technically sound regulatory guidelines.

The report makes such limited reference to any standards other than

those of EPA that the reader is likely to believe he is dangerously

unprotected in those areas where EPA is cited for not yet generating
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standards. This is not the case. ERDA sites, for example, are
subject to a comprehensive internal set of radiation protection
standards which closely follow the guidance of NCRP, ICRP, and

the model regulatory code of the United Nations. The U.S.
Government, incidentally, has joined in a unanimous recommendation

(by the Board of Governors of the International Atomic Energy
Agency) that all member nations adopt the UN model regulatory
code, or revise their existing codes to conform. NRC also
has certain standards which follow the NCRP-ICRP-UN pattern.

Specific Comments on Main Text of Report [See GAO note 1., p.53.]

[See GAO note 2., o. 53.]

3. Page 3, sentence concluded on line 2: it is correct to say that
low radiation exposures have not been studied clinically or
experimentally to the same extent as high exposures; however,
keeping the subject in perspective requires two additional state-
ments. First, in spite of the uncertanties about low-level
radiation, "few, if any, other environmental hazards havp been
studied to a comparable extent" (NCRP Report No. 39, page 7).
Second, large populations have been exposed to differing radiation
levels for many generations with no results which, by the ordinary
layman's standards of common-sense observation, seem significant
(see preceding General Comment #1).

[See GAO note 2., p. 53.]
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5. Pages 4-5: the discussion of a possible nuclear accident is
inadequate. No mention is made of the Reactor Safety Study be
the Nuclear Regulatory Commission (WASH-1400), which analyzed in
depth the likelihood of occurrence, and the consequences, of
different types of reactor accidents. One fact which was
reaffirmed by this study is that it is physically imoossible
for a nuclear reactor to explode like a nuclear bomb. ThIe mo,
severe accident which might occur - termed a "core melt" -
would release limited amounts of radioactive material :o the
surrounding environment, but its harmful consequences would be
far less than those of a nuclear explosion. hdso, and most
importantly, the study predicted that the likelihood of occurrence
of a core melt accident is extremely small.

6. Page 5, first complete paragraph: technology for permanent
disposal of radioactive waste is available (see ERDA 76-43); the
need is to apply that technology io the siting and construction of
specific repositories. The danger of "leakage" (which from the
context means high-level liquid waste leakage) is not continuous.
All of the leaks of high-level liquid waste from tanks into the
ground at ERDA sites have come from single-walled tanks of a
design which has not been used for new construction since the late
1960's. There have been no leaks of high-level liquid waste into
the ground from tanks of the newer design. Also, no radiation
exposure to any persons in the environment resulted from the leaks,
contrary to the implication from the use of the term "threat" in
the text. Richland is one of the five major ERDA sites in terms
of volume of waste in burial grounds, which is quite a different
subject than the high-level waste storage in the preceding
sentence. At the Maxey Flats and West Valley burial grounds,
the position of the two State regulatory agencies having juris-
diction is, in each case, that the levels of radioactivity detected
outside the burial ground boundaries represent a condition to
be watched closely, but not a present threat to public health
and safety. Even if all of the errors and misconceptions in this
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paragraph were corrected, its relevance to the subject of the
audit would be questionable. EPA's role is to set "generally
applicable environmental standards," and standards on such
specific problems as waste tank construction or burial ground
management would seem to be the role of NBRC or the agreement
states.

[See GAO note 2., 53.1

The cited decay
periods of about 600 years for strontium-90 and cesium-137 and
about 500,000 years for plutonium are meaningless unless an
original concentration is specified. It would be more pertinent
to state that typical high-level solid waste emplaced in a deep
geologic formation would be reduced by decay to a point of comparable
potential hazard with natural radioactive ore deposits in a
thousand to several tens of thousands of years, depending on what
assumptions are made about pathways of exposure.

9. Page 41, paragraph continued to page 42: the first three sentences
mixed "low-level" solid waste and high-level liquid waste, without
properly identifying either. The point on waste tank leaks should
not be what publicity resulted, but whether there was any actual
radiation exposure to the public (there was not). See also
coarent #5, above. [See GAO note 2., 'p. 53.]

10. Page 42, last paragraph: the second sentence could help perpetuate
the fallacy that nuclear power is a prerequisite to the productio.
of nuclear weapons. The statement that "accidents have already
taken place at plutonium-handling facilities" is meaningless
without an evaluation of the consequences. A number of EBDA
environmental statements or reports (for example, ERDA 76-104) could
have been cited to show how nominal the public exposures are in the
vicinity of the ERDA plutonium facilities, with or without
accidents. The reference to accidents "during transportation of
nuclear devices" presumably refers to Palomares and Thule, which
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hardly seem applicable to any transportation accidents in the
commercial nuclear fuel cycle. The concern for standards for
clean-up of areas already contaminated with plutonium should be
qualified as including concern for areas involved in nuclear
weapons testing, especially atmospheric weapons testing. It
is highly misleading to permit the raader to think that such
concerns are relevant to the nuclear power industry.

[See GAO note below.]

/

Fred L. giser
Assistant to the Controller

GAO note: 1. Paqe reference in this Aopendix refer to draft
report and do not necessarily aqree with the
paqe numbers in the final report.

2. The deleted material pertained to a matter
contained in the draft report which has been
changed or is not included in this report.
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ACk REOO~ ( UNITED STATES
~,",t. A; k , ' t NUCLEAR REGULATORY COMMIlSSON

= J r------------- WAS"INGTON, 0.. 20.

DEC 2 1977

Mr. Monte Canfield, Director
Energy and Materials Division
United States General Accounting Office
Washington, D. C. 20548

Dear Mr. Canfield:

Thank you for the opportunity to comment on the CAO draft report
entitled, "Need to Clarify 'rvircnmental Protection Agency Radiation
Authorities to Ensu"e Protection from the Hazards of Radiation."

We appreciate GAO's revision of the report to satisfy some of our
technical concerns. In general the GAO identifies e number of issues
which we believe are internal problems at LrA and upon which we offer
no comment. Our comments identify important omissions as well as
topics which are presented in a technically inaccurate manner. The
conclusions and recommendations of the GAO report do not appear to be
based on information or rationale developed or presented in the draft
report and there are alternative conclusions and recommendations, in
addition to tihose presented by GAO, which should be investigated. We
agree with GAO that legislation might be considered to clarify and
rationalize the authorities and responsibilities of the various
agencies that have important and on-going roles to play in the regu-
lation of radiation activities. However, we do not agree with GAO's
assessment that tVe recent Clean Air Act Amendments represent a
desirable step in clarify:ng Federal radiation protection responsibilities.
Amendments of that type create uncertainty and duplication of effort
which a comprehensive and cooperative approach could avoid.

Sincerely,

Lee V. Gossick
Executive Director

for Operations

Enclosure:
NRC's Detailed Comments
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AUTHORITIES AND RESPONSIBILITIES

The GAO report fails to relate clearly EPA's guidance and standard-setting
authority roles to those of the other Federal agencies having radiation
protection missions, and to other EPA authorities and responsibilities.
GAO's tacit thesis seems to be that EPA has been designated as the Federal
guardiat or "watchdog" of radiation protection covering all sources including
naturally occurring and accelerator produced radioactive material (NARM),
nuclear energy and weapons, and the healing arts. This seems to be the
result of an overly simplistic interpretation of the scope of EPA's radia-
tion protection Jurisdiction under Reorganization Plan No. 3 of 1970,
whicn is more complex and less clear than the GAO report reflects- As a
result, the reader is given the impression that EPA provides the only
protection of the public against radiation sources where actually there
are very few ionizing radiation sources which are not regulated by one or
more federal and/or state agencies. Appended is a paper, "Exercise of NRC
Jurisdiction," which GAO might find instructive and helpful in gaining a
better understanding of the fragmented authorities and the complex roles
of the several Federal agencies which have responsibilities for programs
which provide protection against radiation.

JURISDICTIONAL DISPUTES

After appearing to be critical of EPA for numerous shortcomings, GAO
concludes that assigning additional authorities and responsibilities for
EPA such as the Clean Air Act Amendments of 1977 is a'"step in the right
direction" and recommends that "additional such legislative authorities"
are needed. We find these conclusions and recommendations to be inconsis-
tent with the information contained in the GAO report.

A more complete study of the exercise of Jurisdictions of the several
agencies with responsibilities for providing protection against radiation
would lead to alternative recommendations that would improve the existing
situation. Some of the evolutionary changes also should be identified and
factored in. the recommendations. For example, one major source of
confusion concerning the roles of EPA and the NRC has been the fragmenta-
tion of authorities of the Atomic Energy Act, some of which were transferred
to the EPA from the Atomic Energy Commission to avoid what in 1970 was
perceived to be a possible conflict between the promotion and regulatory
interests of the AEC. Such potential conflicts were removed in 1975 when
the AEC was replaced by the Energy Research and Development Administration
and the independent Nuclear Regulatory Commission un.s,- the Energy Reorgan-
ization Act of 1974. Thus, one important reason for separating the author-
ity for setting ambient environmental radiation standards from the authority
for implementing the standards no longer exists. Indeed, the role of
Federal agencies other than the EPA could be expanded rather than eroded
as has occurred in recent years by the transfer to EPA of additional
authorities through certain provisions of the Clean Air Act and other
legislative actions.
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There are good reasons why agencies other than EPA should have authority
to regulate radiation in their areas of expertise. Radiation cannot be
considered in a vacuum, e.g., in the case of NRC, radiation control must
be considered in the context of other factors such as nuclear safety
(criticality), safeguards, nuclear proliferation, and other facets of. the
regulated activities. In the case of the healing arts, control must be
balanced with adequate health care delivery and patient alternatives to
radiation diagnosis or therapy and could be considered part of a cost/
benefit analyses. Thus, a substantial gain might be realized if the EPA
could concentrate on the important role of providing guidance for radia-
tion protection programs of Federal agencies (FRC authority) and the other
regulatory agencies could carry out more effectively their role of ensuring
implementation of and compliance with the EPA guidance while taking into
account the many other variables within their Jurisdictions rather than
being involved in jurisdictional confrontations. A realignment of agency
jurisdictional roles would reduce the confusion and confrontations which
currently exists and promote more efficient regulation and more evenhanded
radiation protection programs. Therefore we support actions which might
be taken to enhance the FRC role of EPA and legislation for agencies other
than EPA which would give them clear responsbility and authority to imple-
ment the radiation guidance provided by EPA. The NRC has expressed a
willingness to participate in studies of possible realignment of Federal
agency jurisdictions.

EDITORIAL AND TECHNICAL COMMENTS

A number of specific areas in drafts of the GAO report have been identified
by the task force as requiring revisions and we believe that the final
report will be improved substantially. We believe that the report still
suffers because GAO attempts to address too broad a spectrum of topics in
the subject report: e.g., ionizing and non-ionizing radiation; routine
operations and accident occurrences; hypothetical situations and actual
experience; high level and low level radioactive wastes; naturally occur-
ring and "man made" radiation sources; civilian and weapons programs;
nation-wide monitoring programs; national research efforts; and legal and
political aspects of regulatory programs. Consequently, the GAO report is
somewhat confusing and ambiguous, particularly when complex issues are
simplified for a lay reader or when topics are mixed almost at random.

[See GAO note p. 58.1
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[See GAO note p. 58.]

GAO cites a leak of 115,000 gallons of liquid waste at Richland and "public
fear" when the occurrence was announced but does not cite the basis for
the statement. GAO does not attenpt to place the incident in perspective
by providing the additional "follow-up" information on corrective actions
which have been taken and the perspective that to date there has been no
one injured, no known health effects, and no substantial environmental
impact which resulted from the release. It also should be noted that
environmental radiation protection regulations, as such, would not have
prevented this incident.

CONCLUSIONS AND RECOaMMENDATIONS

We believe that the GAO report should be revised to:

[See GAO note p. 58.]

Identify the other Federal agencies and their specific missions and
activities to indicate unambiguously that they have radiation protec-
tion responsibilities even in the absence of the new EPA standards.

Identify areas where the poorly defined boundaries of standards
setting authority have created problems in the past and may lead to
problems in the future, and make these findings known.

Revised in this way, the report would go further towards placinq EPA's
role in better perspective, as well as presenting a more balanced picture
of how the Federal government carries out its radiation protection mission,
how effective that mission has been, and where the residual problem areas
lie.

We do find that there are facets of the radiation protection programs
which can and should be improved. Such improvements have been made in the
past and continue to be made as part of an evolutionary process. For
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example, naturally occurrlng and accelerator produced radioactive mate-
rials are sources of radiation exposure which currently are not adequately
regulated owing to fragmented regulatory authority. In addti-on to Iden-
tifying areas needing Improvements, the GAO report should cite the studies*
which characterize the importance of the problem:, suggest solutions and
preaant alternatives for ensuring the adequate control of these radiation
sources. Such information would provide Insight into the causes of confu-
sion and confrontation among regulatory agencies.

For example, see "Regulation of Naturally Occurring and Accelerator-
Produced Radioactive Materials," NRC, NUREG-0301, July 1977 and other
reports on this subject.

GAO note: The deleted material pertained to a matter
contained in the draft report which has been
changed or is not included in this report.
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Exercise of NRC Jurisdiction

I Environmental Protection

A. NEPA-related Statutory Au horities

Pursuant to the provisions of the National Environmental Policy Act of
1969 (NEPA), the Nuclear Regulatory Ccrlmission is required to carry out
its licensing and related regulatory rn:c.nsibilities in a manner which will
protect and enhance the environment. Specifically, the Commission is
required, in accordance with the environmental impact statement procedures
prescribed by ,ection 102(2)(C) of NEPA (42 U.S.C. 4332), to evaluate the
environmental i pacts of each proposed major action and the available alter-
native actions and, to determine, on the basis of an analysis which considers
and balances the environmental effects of the facility, the alternatives avaii -

able for reducing or avoiding adverse environmental effects, and economic,
technical and other costs and benefits, whether a license or permit for a
nuclear power plant or other facility or activity should be issued, denied or
issued with conditions designed to mitigate undesirable environmental
effects .

In carrying out its responsibilities under NEPA, the Commission has
become aware of certain areas in which its responsibilities impinge on those
of other Federal agencies. In these areas of common concern, the broad
environmental review responsibilities vested in NRC by NEPA overlap with
other more specific environmental review responsibilities related to nuclear
activities vested in other Federal agencies - e.g., The Federal Water Pollu-
tion Control Act, as amended, Coastal Zone Management Act of 1972, Wild
and Scenic Rive. Act, National Historic Preservation Act, Endangered Species
Conservation Act, Fish and Wildlife Coordination Act. At present, these over-
laps are mol, substantial in connection with implementation of the I -dera!
Water Pollution Control Act Amendments of 1972. These overlaps could be
substantial in connection with the implementation of the Coastal Zone Manage-
ment Act.

1. The Federal Water Pollution Control Act Amendments of 1972 (hereafter
referred to as FWPCA), Public Law 92-500, October 18 1972, 86 Stat.
816 et seq.

Background. Prior to the enactment of the National Environmental Policy
Act of 1969 (NEPA), Federal and State agencies other than the Atomic Energy
Commission (NRC's predecessor) exercised control over the discharge of
non-radiological pollutants, such as heat, from nuclear power plants. Fol-
lowing the enactment of NEPA and the Water Quality Improvement Act of 1970,
but prior to the enactment of the 1972 amendments to the Federal Water
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Pollution Control Act, AEC was precluded from issuing construction perr.its
for nuclear power plants until & water quality certificate from the state i'L
which the proposed facility was to be located was furnished (33 U.S.C.
1171(b)). This certificate, known as a "21(b) certificate" after the section
of the Federal Water Pollution Control Act which established the need for it,
h:./ to indicate that there was "reasonable assurance" that the discharges
from the facility would not violate the State's wa:er quality standards. In
addition to insuring that such a certificate was obtained, AEC understood
its obligations under NEPA to require that it make an independent appraisal
of the impact of the discharge on water quality, implement any cooling system
alternatives that could, at a favorable cost-benefit balance, reduce the impact
of the discharge, and consider any residual adverse environmental impact in
the overall cost-benefit balance.

The Federal Water Pollution Control Act Amendments of 1972 exuanded
the role of the Environmental Protection Agency with respect to the protection
of water quality. At the same time, in furtherance of a policy of reducing
"n:eedless duplication and unnecessary delays at all levels of government" 1/
it significantly reduced the scope of the obligations otherwise assigned to
the Commission under NEPA (sec. Sll(c)(2), FWPCA, 33 U.S.C. 1371(c)(2)).

Pursuant to section 402 of the FWPCA (33 U.S.C. 1342), EPA is authorized
to issue a permit allowing the discharge of a pollutant if the discharge complies
with certain standards established by the provisions of the FWPCA. (See e.g.,
secs. 301, 302, 306, 307, 308. 316, 403, 33 U.S.C. 1311. 1312, 1316, 1317,
1318, 1326, 1343.) Heat and chemical wastes are discharged from nuclear
power plants and are considered pollutants within the meaning of the FWPCA
(33 U.S.C. 1362(b)). However, pursuant to the opinion of the U.S. Supreme
Court in Train v. Colorado Public Interest Research Grouo, Inc., 426 U.S. 1,

-June 1, 1976, source, byproduct and special nuclear materials regulated by
NRC are not pollutants within the meaning of the FWPCA.

The Federal Wat.r Pollution Control Act Amendments of 1972 changed
the role of the former Atomic Energy Commission (now exercised by the
Nuclear Regulatory Commission) in this regulatory scheme. Instead of the
prior requirement that NRC obtain a state certificatioA of reasonable assurance
that state water quality standards will be met, NRC is now required to obtain
a state certification (sec. 401, FWPCA, 33 U.S.C. 1341) that the proposed
discharge will comply with Federal standards, i.e., with certain applicable
provisions, such as section 301, of FWPCA. Certain requirements and limlta-

1/ Sec. 101(f), FWPCA, 33 U.S.C. 1251(f).
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tions contained in this certificate must be included as conditions in the NRC
permit or license. If the requisite certificate is denied, NRC is prohibited
by section 401, as it was also prohibited by sec. 21(b), from issuing a permit
or license. Section 511 of the FWPCA (33 U.S.C. 1371) explicitly provides
that nothing under NEPA shall be deemed to authorize any Federal agency to
review any effluent limitation or other requirement established pursuant tothe FWPCA, or to impose, as a condition of any license or permit, any
effluent limitation other than any such limitation established pursuant to the
FWPCA.

These statutory changes have altered the nature of NRC's NEPA review.
Instead of specifying requirements for inclusion in permits and licenses
to minimize aquatic envi:ronmental impacts from nuclear power reactors,
NRC's role is confined to evaluating, as one factor in the overall cost-benefit
balance prescribed by NEPA, the environmental impacts of nuclear facilities
on water quality assuming EPA standards and requirements have been met.Thus, both NRC and EPA (or permitting States under sec. 402 of the'FWPCA,
33 U.S.C. 1342) must evaluate water pollution impacts but EPA and the Stateshave the preeminent role in setting and enforcing water pollution standards
and limitations.

For the system to work to maximum advantage, it is necessary for EPA
to have made its determination relative to a nuclear power plant's cooling
system in advance of NRC's consideration of the matter. The close interface
between the respective statutory authorities of EPA and NRC in the area of
water quality and the'resultant problems of implementation led NRC and EPA
on December 17, 1975 to enter into a Second Memorandum of Understanding
to clarify their respective roles in the decision-making processes concerning
nuclear power plants and other facilities requiring an NRC license or permit.

_A copy of this Second Memorandum of Understanding, which became effective
January 30, 1976, is. attached.

The purpose of the Second Memorandum of Understanding is to reduce
demands for water quality dat; placed on applicants for nuclear facilities by
assuring that applicants' environmental reports contain sufficient information
to meet both NRC's needs under ,NEPA and EPA's needs under the FWPCA, and
.o minimize any duplication of effort between NRC and EPA in meeting their
respective responsibilities under NEPA and the FWPCA.

The Second Memorandum of Understanding provides, among other things,
that:

NRC is to serve as the lead agency tar preparat-cn of environmental
impact statements for nuclear facilities;
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NRC and EPA will cooperate in identifying and consolidating their

respective requirements under NEPA and FWPCA for water quality

data;

EPA will participate with NRC in the evaluation of water quality
impacts;

In those states which do not have NPDES permitting authority, EPA

will issue NPDES section 403 permits, section 316(a) exemptions

and section 316(b) analyses of intake structures "as far as possible

in advance" of the date of issuance by NRC of its final environmental

impact statement; (Emphasis supplied.)

NRC and EPA will consider the feasibility of holding joint or con-

current hearings.

Circumstances in which EPA's FWPCA responsibilities and NRC's NEPA

responsibilities are most likely to cause difficulties are those in which EPA's

FWPCA requirements with respect to a particular nuclear facility (the need

for cooling towers or the location of water intake structures, for example)

have not been finally determined. In those instances in which a proposed

applicant is seeking a section 316(a) exemption from EPA, any uncertainty

as to the final disposition of the applicant's request before EPA can have a

significant impact on both the scope and outcome of NRC's N;EPA review,

since it is possible that in some cases NRC may be unable to complete its

NEPA review without knowledge of the requirements to be imposed under

FWPCA. In at least one case, uncertainty as to final action on a section 402

discharge permit has had a substantial impact on the Commission's licensing

process.

2. Coastal Zcne .Management Act of 1972. as amended, Pub. Law 92-583,

October 27, 1972. 86 Stat. 1280, 16 U SC.A. §§ 1451, et sea.

The Coastal Zone Management Act of 1972, as amended, establishes a

statutory scheme under which states are encouraged, with Federal assistance,

'o develop and implement coastal zone management programs which will achieve

vise use of the !and and water resources of the coastal zone giving full ccrn-

sideration to ecological, cultural, historic, and esthetic values as well as

the need for economic development. State coastal zone management programs

are required to include a 'planning process for energy facilities likely to be

located in, or which may significantly affect, the coastal zone, including but

n:Jt limited to, a process for anticipating and managing the impacts from such
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facilities." The term "energy facilities". as defined in the Act, includes
electric generating plants (nuclear power reactors fall in this category) and
uranium enrichment and nuclear fuel processing facilities. These facilities
are subject to regulation by NRC.

In passing the Coastal Zone Management Act, Congress included a
provision (usually referred to as the "FEDERAL CONSISTENCY" provision,
Section 307, as amended, 16 U.S.C.A. S 1456) to encourage states to enter
into the program and to promote comprehensive Federal-State cooperative
coastal zone land and water use management. Generally, the provision re-
quires Federal agencies to administer their direct activities, regulatory
functions, and assistance programs in a manner consistent with approved state
coastal management programs. Pursuant to subsection (c)(3)(A) of section 307
(16 U.S.C.A. 1456(c)(3)(A)),

any applicant for a required Federal license or permit
to conduct an activity affecting land or water uses in
the coastal zone of a state with an approved coastal zone
management program shall provide in his application
for a federal permit or license "... a certification that the
proposed activity complies with the state's approved
program and that such activity will be conducted in a
manner consistent with the program.... 

This subsection also provides that:

"No license or permit shall be granted by the Federal
agency until the state or its designated agency has con-
curred with the applicant'; certification or until, by the
state's failure to act, the concurrence is conclusively
presumed, unless the Secretary, on his own initiative
or upon apeal by the applicant, finds, after providing
a reasonable opportunity for detailed comments from
the Federal agency involved and from the state, that
the activity is cons/stent with the objectives of this
chapter or is others rise necessary in the interest of
national secuvrity."

The national coastal :one management program has now reached the stage
where a number of states are completing development of their managemer.: _ro-
grams and will be seeking the requisite approval of those programs w?,:cih .nmut
be obtained in order to trigger the requirements of the Federal Consiter.ncy
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provision. The Department of Commerce is currently engaged in developing
proposed regulations to be issued for public comment to implement that pro-
vision.

Although it is still too early to evaluate the workability of the Federal
Consistency provision and its impact on NRC's regulatory program, indica-
tions are that the certification and state concurrence requirements of section
307 (c)(3)(A) could become an important factor in NP.C's grant of construction
permits and licenses for facilities which are either located in coastal zones or
are located in areas outside of but affecting coastal zones. Under NEPA, NRC
would be required to independently evaluate coastal zone impacts, notwith-
standing the approval of the proposed license by the State and/or Secretary.

B. Radiolocical-related Statutory Authorities

1. Authority transferred to EPA by Reorganization Plan No. 3 of 1970 to
carry out

(a) Certain functions of the former Atomic Energy
Commission respecting the establishment of "generally
applicable environmental standards for the protection
of the general environment from radioactive material."

(b) All functions of the Federal Radiation Council.

(a) Transferred functions relating to generally applicable environmental
radiation standards.

The functions transferred from the former AEC respecting the establishment
of generally applicable environmental standards were those administered by
the AEC's Division of Ra ifation Protection Standards. These standard-setting
functions involved the establishment of ambient standards, i.e., limits on
radiation exposures or levels, or concentrations or quantities of radioactive
material, in the general environment outside the boundaries of locations under
the control of persons possessing or using radioactive material.

In the message to Congress transmitting Reorganization Plan No. 3 of
1970, the President stated that "AEC would retain responsibility forn the
implementatior. and enforcement of radiauon standards through its licensing
authority. "

Recognizing their complementary respons:bi!ities in the areas of
environmental protect:on and the control or radiation effects occasioned by
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this transfer of functions. EPA and the former AEC executed a Memorandum
of Understanding with respect to AEC-Licensed Facilities in August 1973.
The purpose of this Memorandum of Understanding (copy attached) was "to
fix an appropriate interface of the respective functions of the two agencies,
to further facilitate their useful cooperation, and to avoid unnecessary dupli-
cation of regulatory effort. ... "

On January 13, 1977, pursuant to its transferred authority to set generally
applicable environmental standards, EPA published a new Part 190 to its
regulations (40 CFR Part 190 - Environmental Radiation Protection Standards
for Nuclear Power Operations; 42 FR 2858-2861) establishing environmental
radiation protection standards for the uranium fuel cycle. These standards
specify levels below which normal operations of the uranium fuel cycle are
determined to be environmentally acceptable.

In the statement of considerations which aceompan'.d the rule, EPA
statec that ".[t] he authority to regulate fuel cycle facilities under these
standards resides in the Nuclear Regulatory Commission. . ." EPA also
pointed out that " ( i ] n situations where members of the public are actually
exposed, these standards, (40 CFR Part 190] in effect, preempt those regu-
lations which are based upon the Federal Radiation Protection Guides (25 FR
4402) insofar as exposure of the public is due to operations defined to be

_included in the uranium fuel cycle. For example, the dose limits in 10 CFR
Part 20 [NRC regulations establishing standards for protection against radia-
tion hazards arising out of activities under licenses issued by NRC] would not
be ,he limiting consideration regarding exposure of members of the public as
a result of uranium fuel cycle operations... ."

As contemplated by the provisions of the 1973 Memorandum of Understanding,
NRC staff has recently established a task group to prepare recommendaticr.s
for Com=ission consideration on the regulatory changes which will be needed
to implement EPA's Uranium Fuel Cycle Standard. In theory, there can be no
conflict between NRC's and EPA's responsibilities under the Atomic Energy Act
since. NRC is obligated to enforce the EPA general standards. However, the
precise limits of EPA's general standard-setting authority are uncertain. In this
"gray area" there is a potential for confusion and overlap. In the uranium fuel
cycle area, the limits of authority are now defined. In the nuclear waste
management area, the precise limits are as yet to be defined.

On December 6, 1976, EPA published an Advance Notice of Proposed
Rulemaking (41 FR 53363) in which it announced its intent to develop env:ron-
mental radiation protection standards for high-level radioactive wastes to
assure protection of the public health and the general envirornment from these
wastes. In its notice, EPA stated that it intended to develop applicable
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environmental criteria for all radioactive wastes and that in the development
of these criteria and standards it would consider all currently available
information on long-term implications of radioactive wastes and the risks
associated with such wastes. The EPA notice announced that the subject
would be discussed in depth at a series of workshops and rerquested pertinent
information respecting the following matters:

The capability of various types of source encapsulation
to retain high activity wastes or long-lived alpha wastes
for long periods.

The geologic media that may be used to contain high activity
wastes, long-lived alpha wastes, or combined wastes and
the retention capabilities of those media over long periods
of time.

Predictions of the most likely transfer co-efficients of
radioactive material for selected combinations of source
encapsulation, engineering containerization, geologic
media, and predicted environmental levels for long
periods of time.

The probability and risks associated with accidental
disturbances, either occurring naturally or as a result
of institutional failures, and the impact of these risks
on the predictions mentioned above.

Factors important to providing reasonable assurance
that. environmental protection standards can be satisifed
and that methods are available to implement environ-
mental protection standards.

In the exercise of its statutory responsibilities for licensing and regulating
nuclear power plants as well as other production and utilization facilities, for
licensing and regulating certain ERDA facilities and for licensing and regu-
lating special nuclear material, byproduct material and source material,
NRC is actively engaged in developing criteria for use in licensing radio-
active waste repositories which will assure that those repositories are
constructed and operated in a manner which will preserve the common defense
and security and protect the heal:h and safety of the public. In connecicrn
with this regulatory program. NoZC has underway a series of in-depth studies
in many of the same areas in w!i:.ch EPA has announa.e. i:s intent to conduct
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studies and investigations. In consequence, duplicative investigations which
have a potential for yielding conflicting conclusions are currently in pro*r-,ss
in the same substantive areas.

(b) Transferred FRC functions

The functions of the Federal Radiation Council as specified in its organic
act 2/ and transferred to the Environmental Protection Agency are to
. *. ·consult qualified scientists and experts in radiation matters ....

and qualified experts in the field of biology and medicine and in the field of
health physics...." 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 establish-
ment and execution of programs of cooperation with States. . ." and to

'. perform such other functions as the President may assign to it by
Executive order. .... " This statutory authorit- was designed to furnish-
a mechanism which would enable the President, on the basis of objective,
independent advice reflectirg the best scientific knowledge as well as policy
considerations, to issue guid'.nce to all Federal agencies which would assure

-uniformity and eliminate diversity in federal radiation standards. Although
recommendations made by EPA in the exercise of this statutory authority are
only advisory, once the President has approved these recommendations as
guidance, it has generally been understood that federal agencies may not
promulgate standards and regulations under their existing statutory authority
which are inconsistent'with that guidance.

Pursuant to its transferred FRC authority, EPA is engaged in reviewing
Federal Radiation Protection Guides (25 FR 4402-4403, May 18, 1960) with a
view to preparing revised recommendations for submission to the President
for his approval and subsequent issuance as guidance to Federal agencies.
In conducting these reviews, EPA has sought the counsel and advice of
other federal agencies, including NRC. At the present time, for example,
a representative from NRC is serving on the Interagency Committee on Federal
Guidance for Occupational Exposures to Ionizing Radiation established by -PA
to develop recommendations on occupational radiation exposures. A repre-
sent~tive from Nr.C is also serving on an Interagency Liaison Committee w.hich
is working with EPA to develop guidelines for the cleanup of plutonium and
other transuranium elements and the restoration of contaminated areas., The
objective o/ these guidelines is to set a level or levels of soil contair.nr.a:on
above which cleanup is recommended. NRC, as well as other members o:
the Federal Interagency Central Coordinating Committee for Radiological

2/ Public Law 86-373, 73 Stat. S88, 1959, Sec. 274h. of the Atomic Energy
Act of 1954, as amended, 42 U.S..C. 2021(h).
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Emergency Preparedness, has provided comments to EPA on proposed nuclear
accident protective action guides for airborne release of radioactive gases and
partice' tes T-ase Protective Action Guides are being prepared for use of
Fderal . gencies and States in emergency planning for accidents at fixed
nuclear f, cilities and during transportation of nuclear materials. These
interagency committees provide forums for the resolution of differences re-
garsiing the appropriate radiation standards Following issuance of EPA
re;.nmnendations as Pres'dential guidance, it is incumbent on NRC to review
-and amend its regulations as appropriate to bring them into conformity with

ints guidance. In this way, any potential conflict between NRC's regulatory
authority and EPA's FRC authority to make recommendations regarding
radiation standards is effectively resolved. However, in many cases both
INRC and EPA would be authorized to conduct the same activities--NRC in
the course of developing its own regulations (e.g., emergency preparedness
recuirements) and EPA in the course of developing guidance on radiation
?rotection standards.

2. Safe Drinking Water Act. Public Law 93-523. December 16, 1974,
88 Stat. 1661, as amended. 42 U.S.C.A. §§ 300f - 300j-9.

Part C of the Safe Drinking Water Act establishes a system of Federal-State
controls to prevent underground injection which endangers drinking water
sources. Under the provisions of the Act, State underground injection control
programs must meet certain minimum requirements to secure federal approval,
including the requirement th;at they prohibit antv undcergroune' injection not
authorized by State permat or State rule. The A:t defines "underground in-
j, -:on" as the "subsurface emplacement of 'icids by well injection." The Act
f irther provides that underground injectio. shall be considered to endanger
4.rinking water sources ". . . if such injection may result in the presence in

r d.erground water which supplies or can reasonably be expected to supply
any public water system of any contaminant, and if the presence of such con-
taminant may result in such system's not compl~:ng with any national prirmary
drinking water regulation or may otherwise adversely affect the health of
persons." The term "contaminant" as used in the Act means "any physical,
chemical, biological, or radiological substance or matter in water ....
Under this definition, special nuclear material, byproduct material and source
material regulated by NRC would be considered contanminants. Whether the, e
is a potential cnf.ict between the provisions of the Atomic Energy Act of 194.1
as amend'ed, and the provisions of Part C of the Safe Drinking Wa:er Act w.vhch
authorize States to conduct underground injection permit progran.s depends
on the manner in which the statutory definition of 'underground ir.ject;n"' is
inmterpreted. The potentlal scope of this definiticn is rather broad and cculd
coreivably include the emplacement below the surfac.. of .'igh-!evel or otL -r
radioactive wastes.
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On August 31, 1976, EPA published proposed regulations for Stateunderground injection control programs (40 CFR Part 146; 41 FR 36730 -36745, August 31, 1976). Although the statutory concepts of "undergroundinjection" and "subsurface emplacement of fluids by well injection" werediscussed at some length in the Federal Register notice, the issue of whe-her
these concepts include emplacement below the surface of high- level or otiherradioactive wastes was not addressed.

3. Occucational Health and Safety

:ti 1'70, Congress enacted the Occupational Safety and Health Act of 1970(Pub. L. 91-596. December 29, 1970, 84 Stat. 1590, 29 U.S.C. §§ 651 et seq.)to assure safe and healthful working conditions for working men and women.Section 4(b)(1) (29 U.S.C.A. § 653(b)(1)) of that Act states:

'Nothing in this Act shall apply to working conditions
of employees with respect to which other Federalagencies, and State agen-ies a:ting under section 274
of the Atomic Energy Act ,f 1954, as amended (42 U.S.C.
2021), exercise statutory authority to prescribe or
enforce standards or regulations affecting occupatiornal
safety or health."

OSHA regulations specifically provide that employers who possess or usesource material, byproduct material or special nuclear material under NRCor Agreement State licenses shall be deemed to be in compliance with OSiHAregulations with respect to such possession and use (29 CFR § 15 10. 9 6 (p).)Each year, NRC routinely makes a redetermination of continuing compatibilityand adequacy of Agreement State regulatory programs. The U.S. Depart:.:e:itof Labor has agreed to accept NRC's determination in lieu of their makingindeprendent investigations and determinations on safe working -onditionsfor radiation workers in Agreement State licensee establishments under theOccupational Safety and Health Act of !970.

Despite these procedures, uncertainty as to whether an overe.xosure inthe workplace was occasioned by agreement materials (i.e., source material.byproduct material and special nuclear material in quantities not sufficientto form a critical mass) non-agreement sources of radiation or some combina-tion of the two has resulted in the past in some overlapping in entorm.-ent
actions taken under State Agr-ements wi:h the Nuclear Regulator/ Ccmmissaonand under OSHA-appro.-ed State plans. Following a meeting between ;NRCand OSHA staff maembers, an understanding was reached that viola:ions a:-:singfrom nrncowrpl.ance with Agreement State radiation control reu!ati:ns .oragreement materials vrould be cited against t'6e Agreement State rad:at:cn
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control regulations and violations of occupational safety and health standards
for nonagreement sources of radiation would be cited un ler appropriate OSHA
standards and procedures in those States which have OSHA approved State
plans. A further understanding was reached that citations would be predi-
cated upon a determination of whether agreement materitls or nonagreement
sources of radiation were the major contributor to the violation.

II. Floating Nuclear Power Plants and Nuclear Power Electric Generating
Stations Located on Coastal and Inland Navigable WDlters

A. U.S. Coast Guard - NRC

On January 4, 1974, the former Atomic Energy Commission and the United
States Coast Guard entered into a Memorandum of Uniderst.nd-ng for the
Regulation of Floating Nuclear Power Plants (39 FR 2124, January 17, 1974.
copy attached). (As defined in the Memorandum of Understanding a "floating
nuclear power plant" is "a nuclear power plant, mounted on and thereby
integrally with a barge, fabricated at a central shipyard facility, then towed
to a fixed position where it is installed and moored, nuclear fuel is loaded,
and where it is operated as a floating facility to supply electrical energy into
an onshore electrical load network.") The Memorandum of Understanding,
which remains in effect and is adhered to by NRC specifies detailed pro-

cedures under which the respective statutory responsibilities of both agencies
for toe regulation of safety and protection of the environment from effects of

construction and opera;.on of floating nuclear power plants are to be
exercised. (These statutory authorities are described in detail in section 2
of the Memorandum.) The Memorandum also identifies with particularity

those aspects of floating nuclear power plants of primary concern to each
agency and of joint concern to both agencies.

The purpose of the Memorandum, as stated therein, is to coordinate and
inmplement consistent and conprehe .; requirements to maximize safety
with respect to the design, fabrication, construction and operation of floating
nuclear power plants. to minimize the possible adverse envi'onmental impact
of such plants, and to minimize duplication and avoid possible inconsistency
in safety requirements applied to such plants.

When the AEC and the U.S. Coast Guard began the negotlations which
led to the preparation. and execution of the Mernorandunt of Understanding,
it was readily apparent that there were extensive areas of ,verlap and
potential conflict with respect to their respective responsibilities for floating
nuclear power plants. To date, NRC has found the .Memorandum effective in
achieving i:s objective of providing an orderly framework within which the

xegulatory responsib;litles of the NRC and the U.S. Coast Guard with respect
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to flo.ting nuclear power plants can be carried out in an efficient and con-
sistent manner.

We would expect similar problems to arise in connection with the
regulation of the construction and use of nuclear-powered merchant ships.
NRC and the U.S. Coast Guard are presently engaged in discussions con-
cerning memoranda of understanding to clarify their respective responsi-
bilities in this area, including responsibilities relating to the presentation
of U.S. views regarding the safety of nuclear-powered merchant ships in
such international forums as the Intergovernmental Maritime Consultative
Organization (INICO) and the Nuclear Energy Agency of the Organization
for Economic Cooperation and Development (NEA/OECD).

B. U.S. Army Corns of E lgineers - NRC

Similar concerns regarding the impact of the regulatory authority of
the U.S. Army Corps of Engineers over the construction of structures in
navigable waters of the United States upon nuclear power electric generating
stations, including floating nuclear power plants, located on coastal and
inland navigable waters and at offshore sites led the Nuclear Regulatoryr
Commission and The Corps of Engineers to enter into a Memorandum of
Understanding on July 2, 1975. (40 FR ?7110, August 25, 1975, copy
attached.) The purpose of this Memorandum of Understanding is to provide
for the coordination and implementation of consistent and comprehensive
requirements to assure effective, efficient and thorough regulation of nuclear
power plants and to avoid conflicting and unnecessary duplication of effort
and of standards related to overall public health and safety and enviroN-
mental protection. The Memorandum details the relevant statutory authorities
of each agency (sec. 2) 3/ and describes the manner in which their respect-:ve
responsibilities for issuing permits and licenses (sec. 4), taking enforce-
ment actions (sec. 3), preparing environmental impact statements (sec. 3),
conducting inspections (secs. 3b, 5d, e), reviews (sec. 5c. e), and public
hearings (sec. 3c) will be carried out. Based on experience tc. date, NRC
has found the procedures specified in the Memorandum effective in elimi-
nating or minimizing areas of potential conflict between The Corps of
Engineers and NRC and in enhancing the efficiency and effectiveness of
their respective regulatory activities.

3/ In the case of the U.S. Army Corps of Engineers, thesc statutory author:t:es
include, among others, Section 404 of the Federal Water Pollution Control
Act Amrendments of 1972 and the Marine Protection, Research and Sanc-
tuaries Act of 1972 which relates to ocean dumping.

71



APPENDIX V APPENDIX V

UII. Transnortation

Despite enactment of the Hazardous Materials Transportation Act in 1975,
there has been little change since 1968 in the respective responsibilities of
the U.S. Department of Transportation and the former Atomic Energy Commis-
sion (now the Nuclear Regulatory Commission) with respect to safety in the
transportation of byproduct, source and special nuclear material on land in
iittetstate and foreign commerce. As explained more fully herein, the continu-
ing need to develop and implement consistent, comprehensive and effective
regulations and to avoid duplication of effort led these agencies, on March 22,
1973, to enter into a revised Memoranda of Understanding which is presently
in effect.

The licensing and related regulatory authority assumed by the U.S.
Nuclear Regulatory Commission upon its establishment January 19, 1975 pur-
suant to section 201 of the Energy Reorganization Act. as amended 4!.
included a:thority to license and regulate 5,' in a manner which wi'l rrotect
the environment 6/, promote the common defense and security and protect the
public from the standpoint of radiological health and safety, the receipt, pos-
session, use and transfer, including packaging, shipment and transportation,
of byproduct material, source material and special nuclear material as defined
in sections lle, z and aa of the Atomic Energy Act of 1954, as amend-d. (42
U.S.C. 2014(e), (z), (aa)).

Since most shipments of radioactive materials move in routine commerce on
conventional transportation equipmer t and are subject to the same trinsporta-
tion environment, including accident;l. as non-radioactive cargo, the NRC, in
exercising its regulatory responsibilities under the Atomic Energy Act of 1954,
as amended, has placed primary reliance cn packaging to assure safety in

4/ Pub. La.v 93-423, 88 Stat. 1233 at 1242, as amended by Pub. Law 94-79,
89 Stat. 413-414 (42 U.S.C. 5841).

5/ See, for example, secs. 53, 57, 62, 63, 69 and 81 (42 U.S.C. 2073, 2077,
2092, 2093, 2099 and 2111) which authorize the issuance of licenses to,
among other things, receive, possess and transfer special nuclear material,
source material and byproduct material and sec. 161(b) (42 U.S.C. 220!(b))
which authorizes the estab:ishment "by rule, regulation or order,' Cot]
such standards and insructions to govern the possession and use or ...
[these mater:als] as the Commission may deem necessary or desirable
to promote the common defense anrd security or to protect health or to
"inimize danger to :fie or property ."

6/ r 'ant to the National Enviror.Menmtal Poi'-v Act of 1969, Pub. Law 91-190,
83 S£.t. 852-856, 42 U.S.C. Ch. 55.
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transport. To make certain that only those shipments of radioactive materials
which are safe enough to withstand transportation hazards without detrimen:
to the healt. and safety of the public are delivered to a carrier for transport,
the NRC has promulgated and continuously monitors compliance with detailed
regulations pertaining to procedures and standards for packaging, labeling,
and shipmert of radioactive material (10 CFP Part 20, Standards for Protection
Against Radiation, and Part 71, Packaging of Radioactive Material for Trans=ort
and Transportation of Radioactive Material under Certain Conditions). The
NRC has also promulgated and monitors compliance with detailed regulations
for the physical protection, including physical protection during transporta-
tion, of certain quantities of strategic special nuclear material (see generally
10 CFR Part 73, Physical Protection of Plants and Materials).

NRC safety standards for packages used in the transpirtation of radioactive
materials (10 CFR Part 71) are applicable to packages used in all modes of
transport. These standards and regulations are directed primarily towards
assuring that packaging for radioactive materials is designed and constructed

-to maintain, under both normal and accident conditions over its useful lifet.nie,
the necessary design integrity, considering the type, form and quAntity of
radioactive contents, to prevent a significant loss of radioactive material from
a package or a significant increase in radiation levels from a package. to
assure nuclear criticality safety, and ., provide adequate heat removal. These
standards reflect two basic corniderations: (1) protection of the public from
external radiation, and (2) assurance that either the radioactive contents of
the package are unlikely to be released during normal or accident conditions
of transport or, if the container is not designed to withstand accidents, the
contents are so limited in quantity as to preclude a significant safety problem
if released.

In addition to safety standards for packages, NRC regulations also inclu-ie
pro. Ldural controls applicable to the use of shipping containers. In particular,
NRC regulations provide that NRC lcensed materials may not be transported
or delivered to a carrier for transport unless the licensee complies with
applicable Department of Transportation (DOT) regulations and the shipmer.t
is autho -'ed by a general cr specific l, RC license or is exempted from this
license requirement by NRC regulations 0iO CFR §§ 71.3, 71.5). Under t-e
provisions of the general license contained in 5 71.12 of NRC'z regulat:ons
(10 CFR 5 71.12) NRC licensed materials may be delivered to a carrier for
transport in previously approved containers. NRC regulations also conta:n
detailed procedures for opening and closing packages and for inspection of
packages both before and after the first and each Subscquent use (see genera::y
10 CFR § 20.205 and §§ 71.51 - 71.63).
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Since its establishment in 1966, the U.S Department ' Transportation
has had broad responsibility for transportation safety, inclh ding continuing
and increasing authority to regulate the transportation of explosives, andother hazardous materials, includ ng radioactive materials. This authority.
which overlaps that of the Nuclear Regulatory Commission with respect to
safety in the tran iportation of byproduct, source and special nuclear material
on land in interstate and foreign commerce, is exercised pursuant to the
Transportation of Explosives Act (18 U.S.C. 831-835), the Dangerous Cargo
Act (P..S. 4472, as amended, 46 U.S.C. 170), Title VI and section 902(h) of
the Federal Aviation Act of 1958 (49 U.S.C. 1421-1430 and 1472(h)) and most
recently pursuant to the Transportation Safety Act of 1974, particularly
Title I of that Act entitled the Hazardous Materials Transuortation Act (49
U.S.C. 1801-1812). DOT uthority includes authority formerly vested in the
Interstate Commerce Commission under the provisions of the Transportation
of Explosives Act which was expressly transferred to the Secretary of Trans-
portation by Congress in 1966 (49 U.S.C. 1655(e)(4)).

Under the provisions of the Transportation of Explosives Act, which
extend the authority of the Department of Transportation to land shipnments
and carriers in interstate commerce, the Secretary of Transportation is
authorized to formulate regulations for the safe transportation of radioactive
materials "which shall ba binding upon all carriers engaged in interstate or
foreign commerce" (18 U.S.C. 834(a)) and which "shall be in accord with
the best-known practicable means for securing safety in transit. covering
the packing, marking, loading, handling while in transit, and ihe precau-
tions necessary to determine whether the material when offered is in proper
condition to transport.' (18 U.S.C. e34(c)). The Transportation of Exp'lcsives
Act (18 U.S.C. 843(b)) also contains an express requirement that the Depart-
ment of Transportation advise rud consult with the Nuclear Regulatory
Commit sion before adopting any regulations relating to radioactive materials.
(As noted earlier, the responsibilities of the Interstate Commerce Commission
under this Act have been transferred to the Department of Transportation.)

The authority of the Secretary of Transportation under the Transportation
of Explosives Act has been strengthened by the - .ovisions of the Hazardous
Materials Transportation Act (49 U.S.C. 0SO1-1l12) which empower the Secre-
tary to promulga-' and enforce uniform hazeA d 'is materials regulations for
all modes of tranisportation. Pursuant to this authority, the Secretary is
authorized to pronulgate "regulatioins for the safe transportation in commerce
of hazardous materials ... [which] shall be applicable to any person '!'ho
Lransports, or causes to be transported or shipped, a hazardous material,
or who manufactures, . . . repairs, or tests a package or contalner ... cert:fied,
or sold ... for use in the transportation ... of certain ha:ardous materials."
These regulations "may govern any safety aspect of the transportation of
.,.zardous materials which the Secretary deems necessary or appropr:a:e,
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including ... [among other things,] packing, ... handling, labeling, ...

placarding, and routing ... " (49 U.S.C. 1804(a)). Before issuing any

regulations with respect to the routing of hazardous materials, the Secretary
of Transportation is required by section 105(b) of the Hazardous Materials

Transportation Act (49 U.S.C. 1804(b)) to consult with representatives or

the Interstate Commerce Commission. Once those regulations have been adopted,

the Interstate Commerce Commission is obligated to implement them to the extent
of its lawful authority.

In the exercise of this broad authority, the Department of Transportation

has promulgated extensive regulations. codified in 49 CFR Parts 170-189, per-

taining to certain types of pack iging, labeling and conditions of carriage.

These regulations provide controls over the handling., stowage a.nd storage

of radioactive rmaterials by carrier personnel and other cargo handlers. 'The

regulations also set forth basic package performance.. design and use recuire-

ments, and specify standards for marking and labeling radioactive material
packages and for the preparation of standardized shipping papers which

idenufy the basic characteristics of the radioactive material packages.

In 1966, in order to develop and implement consistent =omprehensive and

effectlve regulations for the safe transport of radioactive material and to avoid

duplication -f effort, the Department of Transportation and the former Atomic

Energy Commission (now the Nuclear Regulatory Comm.ssion) entered into a

MemorarlIum of Understanding. z/ On March 22, 1973, a revised Memorandum

of Understanding was signed which is presently in effect. (38 FR 8466,
April 2. 19'3, copy attached.) Under the provisions of this %Memorsndum of
Understanding, the NRC develops safety standards for packaging design and
performance for packages of fissilc material and for Type 3 and large quan-

tities of radioactive material and evaluates designs for containers for these
materials. DOT is responsible for developing safety standards for packag .g

design and performance for all other types of radioactive material packages

used in transportation and for evaluating designs for those packages.

DOT is also -esponsible for developing safety standards governing

mechanical conditions of carrier equipment and qualifications of carrier

personnel, carrier loading, unloading, handling and storage of radioactive

material, and any special transport controls to be provided during carriage,

7/ The Mlerorandum of Understanding was initially entered into between
the Interstate Commerce Commission and the Atomic Energy Comrn.mss;on
on March 21, 1966. On April 1. 1967, the Department of Transportatlon

assumed the functions and responsibilities of the Interstate Ccrr.merce

Commission under the Memorandum of UCrderstand?.g.
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including construction standards for transport vehicles. The Memorandum
of Understanding also contains mutual undertakings whereby NRC will adoot
regulations requiring NRC licensees not otherwise subject to DOT regulations
to comply with the applicable requirements of those regulations when trans-
porting or shipping radioactive material, and DOT will adopt regulations
imposing on shippers and carriers subject to its jurisdiction and not otherwise
subject to NRC regulations requirements comparable to those contained in ;NRC
regulations. The Membrandum of Understanding also provides that each agency
shall conduct an inspection and enforcement program within its jurisdiction,
that DOT will be the lead agency in investigating accidents and suspected
leakage from radioactive material packages occurring during transit and that
NRC will be the lead agency in conducting such investigations when the
accidents or suspected leakage occur prior to Jr after transit.

To date NRC has found the Memorandum of Understanding effective in
providing an orderly framework in which the regulatory responsibilities of
the NRC and the U.S. Department of Transportation can be carried out in an
efficient and consistent manner.

IV. Nuclear Medicine

In the field of nuclear medicine, there are several areas in which the
regulatory authority of the Nuclear Regulatory Commission is affected by
the statutory responsibilities of other federal agencies. 8/ While some of the:
areas of concern are of long standing, the announcement in 1974 by the Food
and Dr-g Administration of its intention to terminate the exemption for AEC
controlled drugs and the subsequent enactment of the Medical Device
Amendments of 1976 have made the need to develop consistent regulations
and avoid duplicative regulatory controls acute. The Commission is cur'
rently engaged in a comprehensive reviev' of its regulatory policies and
practices in an effort to determine how these concerns may best be resolved
and to clar'fy NRC's role in the regulation of nuclear medicine.

Under the provisions of the Atomic Energy Act of 1954. as amended, the
NRC is empowered to regulate the manufacture, distribution and clinical
use of byproduct, source and special nuclear material by means of a licensing
program in which the Commission licenses the possession and use of such
materials by manufacturers, distributors, pharmacies, researchers, medical
i-stitutions and private physicians. The objective of this regulatory scherne

8/ The Soc:al 6ecur:ty Admlnlstrat ln , for example. controls medical services,
includinr the medical use of radioisotopes, by contrrlling the reimburse-
ment process fcr Medicare and Me di:cald.
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is to protect the health and safety of the worker, the patient and the general
public in the medical uses of byproduct, source and special nuclear material.
In accordance with this authority, NRC now regulates virtually all aspects-of
the radiation safety of the workers and the general public and certain aspects
of the safety and efficacy of radioactive drugs and devices containing these
materials with respect to the patients.

For many years, the former AEC, in consultation with its Advisory
Committee on the Medical Uses of Radioisotopes, regulated the safety and
efficacy of radioactive drugs and devices with respect to the patient. During
this period, the Food and Drug Administration, which is recognized as the
lead agency in regulating nuclear medicine, was not empowered to regulate
radioactive devices and expressly exempted radioactive drugs controlled by
the AEC from its regulatory authority. In 1974, the FDA announced its inter.-

'tion to terminate the exemption for AEC-controlled drugs and the AEC withdrew
from regulating the safety and efficacy of radioactive drugs. However, the
AEC, now NRC, continued to evaluate the safety and efficacy with respect
to the patient of certain radioactive devices, for example, bone mineral
analyzers, Pu-238 pacemakers and brachytherapy sources.

The Federal Food, Drug and Cosmetic Act of 19384 (42 U.S.C.A. §9 301
et seq.) authorized the Food and Drug Administration to regulate the safe': of
drugs offered for interstate commerce through control of product labeling.
Legislative amendments in 1962 gave the FDA tighter controls over drug sai-ty
and introduced controls over the efficacv of drugs to foreclose the marketing
of safe, adequately labeled drugs that do not work. The federal Food, Drug
and Cosmetic Act of 1938, as amended, ..lso authorized the FDA to control
the manufacture of drugs, including radioactive drugs. In 1976, Congress
enacted the MSedical Device Amendments of 1976, (Putblic Law 94-295,
May 28, 1976, 90 Stat. 539-583) which gave the Food and Drug Administration
authority to regulate medical devices similar to its authority to regulate the
safety and efficacy of drugs.

In carrying out its statutory responsibilities, FDA employs a system of
pre-market approval for drugs and pre-market approval, performance standards
or general controls for medical devices. Under this regulatcry scheme, FDA
requires drug manufacturers to carry out extensive investigational prcs:ams
to establish the safety and efficacy of new drugs or of new uses of drug=s pre-
viously approved for other uses before these new drugs or new uses are
apprcved for routine use. During this investigational stage, FDA exerc:ses
regulatory control over the use of radioactive drugs And devices.
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Although Congress clearly required the FDA to control the availability of
drugs for prescribing physicians, it did not intend FDA to regulate or inter-
fere with the practice of medicine. Accordingly, Cbngress did not give FDA
statutory authority to regulate the use of drugs after their approval 'or.routine
use. Instead, Congress limited FDA's responsibilities to determining the
safety and effectiveness of drugs and the truthfulness of their labeling. Final
judgment as to which, if any, of the available drugs a patient should receive,
remained the responsibility of the physician to be exercised by the physician
in the light of the information contained on the drug label and other data
available to him.
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U.S. DEPARTMENT OF LABOR
Omcu O Fwa AauTaXT SU uvay

WASHINGTON. D.C. 0no

DEC 8 1977

Mr. Gregory J. Ahart
Director, Human Resources DivisionUnited States General Accounting Office
Washington, D. C. 20548

Dear Mr. Ahart:

Enclosed, as requested, is the Occupational Safety and Health
Administration's response to the draft General Accounting
office Report entitled "Failure to Adequately Protect

the American People from the Hazards of Radiation."

Sincerely,

ED .ZUCK
Assistant Secretary for
Administration and Management

Enclosure
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OSHA RESPONSE TO DRAFT GENERAL ACCOUNTING OFFICE
REPORT "FAILURE TO ADEQUATELY PROTECT THE AMERICAN

PEOPLE FROM THE HAZARDS OF RADIATION"

On page 23 of the draft General Accounting Office report
entitled "Failure to Adequately Protect the American People
from the Hazards of Radiation," it was stated that the
Department of Labor, specifically the Occupational Safety
and Health Administration (OSHA), had not fully cooperated
with the Environmental Protection Agency (EPA) Interagency
Committee on Radiation. In response to this statement,
OSHA submits the following information:

The Environmental Protection Agency has a broad mandate to
protect the general public and the environment from radiation
exposures. OSHA, on the other hand, has jurisdiction over
occupational radiation exposures from sources such as x-ray
machines and accelerator-produced and naturally occurring
radioactive materials. To the extent permitted by its
statutory authority and resources, OSHA cooperated with the
EPA Interagency Committee to protect workers from radiation
hazards.

Early this spring, OSHA, EPA, the Consumer Product Safety
Commission (CPSC), and the Food and Drug Administration (FDA)
agreed that improvement in the overall coordination by regula-
tory agencies responsible for safeguarding worker and public
health was needed. As a result, on September 26, 1977, OSHA,
EPA, CPSC and FDA entered into an interagency agreement re-
lating to the regulation of toric and hazardous substances
which includes radiation control. The objectives of this
agreement are threefold: 1) to make the most efficient use
of resources, 2) to achieve consistent regulatory policy,
and 3) to improve the protection of the environment and of
worker and public health. To meet these objectives, the agen-
cies will coordinate: regulations where a hazard can most
effectively be controlled by joint participation; compliance
and enforcement procedures and policies; research and develop-
ment policies; methods of obtaining, analyzing, storing, and
exchanging information which could be of mutu-l interest; and
public communication and education programs. Furthermore, the
four agencies have established interagency communications
channels to facilitate the exchange of information and to
explore options for increasing cooperation and coordination.

Under this interagency agreement, a Regulatory Development
Workgroup has been formed to study and make recommendations
about regulatory problems common to two or more of the agen-
cies. One of the topics to be studied by the workgroup is
ionizing radiation, and a specific subgroup nas been formed
for this purpose with the Food and Drug Administration as the
lead agency.
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PRINCIPAL ENVIRONMENTAL PROTECTION AGENCY OFFICIALS

RESPONSIBLE FOR ADMINISTERING ACTIVITIES

DISCUSSED IN THIS REPORT

Tenure of office
From To

ADMINISTRATOR:
Douglas M. Costle Mar. 1977 Present
John R. Quarles, Jr. (acting) Jan. 1977 Mar. 1977
Russell E. Train Sept. 1973 Jan. 1977
John R. Quarles, Jr. (acting) Aug. 1973 Sepc. 1973
Robert W. Fri (acting) Apr. 1973 Aug. 1973
Willia, D. Ruckelshaus Dec. 1970 Apr. 1973

ASSISTANT ADMINISTRATOR FOR
AIR AND WASTE MANAGEMENT:

Xdward F. Tuerk (acting) Jan. 1977 Present
Roger Strelow Apr. 1974 Jan. 1977
Charles Elkins (note a) Oct. 1973 Apr. 1974
David Dominick (note a) June 1971 Oct. 1973

DEPUTY ASSISTANT ADMINISTRATOR
FOR RADIATIOm PROGRAMS
William D. Rowe May 1972 Present
William A. Mills (acting) Nov. 1971 May 1972
Joseph Lieberman Jan. 1971 Nov. 1971

a/ Before Jan, 1974, the title of this position was Assistant
Administrator for Categorical Programs.

(08757)
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