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ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Part 61
[AH-FRL 2324-3]

National Emission Standards for
Hazardous Air Pollutants; Standards
for Radionuclides

AGENCY: Envuonmental Protection
Agency (EPA).

ACTION: Proposed Rule and
Announcement of Public Hearing.

SUMMARY: On November 8, 1979, EPA -
listed radionuclides as a hazardous air
pollutant under the provisions of Section
112 of the Clean Air Act. Pursuant to
Section 112, EPA is proposing standards
" (including appropriate reporting
requirements) for sources of emissions
of radionuclides in four categories: (1)
Department of Energy (DOE} Facilities,
(2) Nuclear Regulatory Commission

licensed facilities and non-DOE Federal -

facilities, (3) underground uranium
mines, and (4) elemental phosphorous
plants.

The Environmental Protection Agency
(EPA) has identified several additional
source categories that emit
radionuclides and has determined there
are good reasons for not proposing
standards at this time for these
categories. They are the following: (1)
coal-fired boilers, (2) the phosphate
industry, (3) other extraction industries,
(4) uranium fuel cycle facilities, uranium
mill tailings, management of high level
waste, and (5) low energy accelerators.
DATES: Comments may be recelved on
or before May 30, 1983.

Public Hearings. An informal publlc
hearing will be held on April 28, 29, and
30, 1983 in Washington, D.C. The exact
time and location of the hearing can be
obtained by calling the Office of
Radiation Programs at (703) 557-0704.
Requests to participate in the infoermal
hearing should be made by April 20,
1983. Written statements may be
entered into the record before, during, or
within 30 days after the hearing.

ADDRESSES: All written comments
should be submitted to the Central
Docket Section (A-130), U.S.
Environmental Protection Agency,
Washington, D.C. 20460, Attention:
Docket No. A-79-11. This docket,
containing information used by EPA in
developing the proposed standards, is
available for public inspection between
8:00 a.m. and 4:00 p.m., Monday through
Friday at EPA’s Central Docket Section,
West Tower Lobby, Gallery One,
Waterside Mall, 401 M Street SW.,
Washington, D.C. 20460.

Separate sections of the docket have
been established for each category of
radionuclide emissions to air. Comments
specific to a proposed action should be
addressed to the following docket
sections:

Section III A—Department of Energy
Facilities

Section Il B—Nuclear Regulatory
Commission Licensed Facilities and.non-
DOE Federal Facilities

Section III C—Underground Uranium Mines

Section III D—Elemental Phosphorous Plants

Section III E—~Coal-fired Boilers

- Section III F—Phosphate Industry

Section III G—Other Extraction Industries

" Section IIl H—Uranium Fuel Cycle Facilites,

Uranium Mill Tailings, and Management of
High Level Waste
Section III I—Low Energy Accelerators

Requests to participate in the informal
hearing should be made in writing to
Richard ]. Guimond, Director, Criteria
and Standards Division (ANR-460), U.S.
Environmental Protection Agency,
Washington, D.C. 20460. All requests for
participation should include, at least, an
outline of the topics to be addressed in
the opening statements and the names
of the participants. Presentations should
be limited to 15 minutes each.

. A Background Information Document
has been prepared that contains, for
each source category, projected doses
and risks to nearby individuals and to
populations, descriptions of current
control technology, and descriptions and
costs of emission control technologies.
Single copies of the Background
Information Document for the proposed
standards may be requested in writing
from the Program Management Office
(ANR—458), U.S. Environmental
Protection Agency, Washington, D.C.
10460, or by calling (703) 557-9351.

FOR FURTHER INFORMATION CONTACT:
Terrence A. McLaughlin, Chief,
Environmental Standards Branch {ANR-
460), U.S. Environmental Protection
Agency, Washington, D.C. 20460, (703)
557-8977.

SUPPLEMENTARY INFORMATION:
I. Overview of the Proposed Standards

A. Basic Terms Used in This Notice

All matter is made up of atoms; their
nuclei contain protons and neutrons.
The number of protons in an atom
determines the identity of the element.
For example, the element with 6 protons
is called carbon. Atoms can contain
different numbers of neutrons. The total
number of protons and neutrons in an
atom is called the atomic weight.

The nuclei of atoms of chemical
elements with certain atomic weights
are unstable by nature. Such nuclei can
disintegrate spontaneously in
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predictable ways and are said to be
radioactive. Atoms with nuclei that
disintegrate are called radionuclides.
For example, carbon atoms with 8
neutrons disintegrate, whereas carbon
atoms with 6 neutrons are stable. The
number of disintegrations which will
occur in a given amount of time is
termed activity; the unit of activity is the
curie. One curie equals 37,000,000,000
disintegrations per second.

Some radionuclides are found in
nature; others are made in reactors and
accelerators. This notice concerns
facilities which handle or produce all
types of naturally occurring and
manmade radionuclides in a manner
that results in their being released into
the air.

B. Background

In 1977, Congress amended the Clean
Air Act (the Act) to address airborne
emissions of radioactive materials.
Before 1977, these emissions had been
either regulated undér the Atomic
Energy Act or unregulated. Section 122
of the Act required the Administrator of
EPA, after providing public notice and
opportunity for public hearings
(provided by 44 FR 21704, April 11,
1979), to determine whether emissions of
radioactive pollutants cause or
contribute to air pollution that may
reasonably be anticipated to endanger
public health, On December 27, 1979,
EPA published a Federal Register Notice
listing radionuclides as hazardous air
pollutants under Section 112 of the Act
(44 FR 76738, December 27, 1979). To
support this determination, EPA
published the report titled Radiological
Impact Caused By Emissions of
Radionuclides into Air in the United
States—Preliminary Report [EPA 520/7-
79-006), Office of Radiation Programs,
U.S. Environmental Protection Agency,
Washington, D.C. (August 1979).

Section 122(c)(2) of the Act directed
that, once EPA listed radionuclides to be
regulated urider the Act, EPA and the
Nuclear Regulatory Commission (NRC)
were to enter into an interagency

- agreement with respect to those

facilities under NRC jurisdiction. Such a
memorandum of understanding was
effected on October 24, 1980, and was
subsequently published in the Federal
Register (45 FR 72980, November 3,
1980). When EPA began developing
standards for Department of Energy
(DOE) facilities, a similar memorandum
of understanding was negotiated with
DOE. This memorandum of
understanding was signed in October
1982, and a copy has been placed in the
Docket for public review.

1983
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On June 16, 1981, the Sierra Club filed
suit in the U.S. District Court for the
Northern District of California pursuant
to the citizens’ suit provision of the Act

.(Sierra Club v. Gorsuch, No. 81-2436
WTS). The suit alleged that EPA had a
nondiscretionary duty to propose
standards for radionuclides under
Section 112 of the Act within 180 days
after listing them. In March 1982, the

Court granted the Sierra Club motion for -

partial summary judgment on the
liability issue, and, on September 30,
1982, the Court ordered EPA to publish
proposed regulations establishing
emission standards for radionuclides,
with a notice of hearing, within 180 days
of the date of that order.

EPA is proposing standards for certain
sources of radionuclide emissions to air
and is proposing not to regulate other
sources. To EPA's knowledge, these
comprise all source categories that
release potentially regulatable amounts
of radionuclides to air. The deadline
established by the Court for this
rulmaking has required EPA to proceed
with less information than it would like.
As always, EPA invites comments and
will consider them carefully to ensure
that the Agency’s decisions are the best
possible ones.

C. Estimates of Health Risk

Agencies can never obtain perfect
data but have to make regulatory
decisions on the basis of the best
information available. Although
additional-study may be suggested to
clarify the health implications from
exposure to radiation at relatively low.
levels, EPA is concerned about the
potential detrimental effects to human
health caused by radiation based on the
best scientific information currently
available, EPA believes its estimates of
doses to humans and the potential
human health risks constitute an

adequate basis for decisionmaking.
" The information used by the Agency
in estimating the hazards to health due
to exposure to radiation is summarized
in the following reports: The Effects on
Populations of Exposure to Low Levels
of lonizing Radiation (1972) and Health
Effects of Alpha Emitting Particles in
the Respiratory Tract (1976) by the BEIR
Committee, the report of the United
Nations Scientific Committee on the
Effects of Atomic Radiation entitled
Sources and Effects of Ionizing
Radiation (1977}, and Publication 26
(1977) by the International Commission
on Radiological Protection. These bodies
agree that high levels of radiation cause
cancer and mutations and that, when
formulating radiation protection
standards and guidance, it is reasonable
to assume that the risks of cancer and

mutations are proportional to radiation
dose. Background information on the
risk associated with radon emissions
can be found in an EPA report titled
Indoor Radiation Exposure Due to
Radium-226 in Florida Phosphate
Lands, [EPA 520/4-78-013] (1978).

In concert with the recommendations
of these reports, even for relatively low
doses, EPA has assumed a linear,
nonthreshold, dose-effect relationship as

- a reasonable basis for estimating the

public health hazards due to exposure to
radiation. This means that any radiation
dose is assumed to pose some risk of
damage to heaith and that the risk
agsociated with low doses is directly
proportional to the risk that has been
demonstrated at higher doses. EPA
believes this assumption is reasonable
for public health protection in light of
presently available information.
However, EPA recognizes that the data
available preclude neither a threshold
for some types of damage below which
there are no harmful effects nor the
possibility that low doses of gamma
radiation may be less harmful to people
than the linear model implies.

As used in this notice, the term “dose
to an individual” means an estimate of
the dose rate in units of dose equivalent
per year {rem/y) to the whole body or to
a specified body organ due to exposure
to radiation at a given level for the
person's lifetime (70 years). These dose

' rates are a measure of, although not

directly proportional to, the individual's
risk of fatal cancer. The term “lifetime
risk to an individual” means an estimate
of the potential probability of premature
death due to cancer caused by radiation
exposure at a given level for the
person’s lifetime. There are also risks of
nonfatal cancer and serious genetic
effects, depending on which organs
receive the exposure to radiation. The
risks of nonfatal cancer and genetic-
effects cannot be accurately estimated,
but neither risk is larger than the fatal
cancer risk. EPA considers all these
risks when it makes regulatory decisions
on limiting emissions by restricting dose
rates or exposures to radionuclide
concentrations.

As used in this notice, the term “dose
to population” means an estimate of the
summed dose received by all persons in
a population living within a given
distance of the source, typically within
80 kilometers, due to a one year release
of radionuclides (person—rem per year of
operations). A person-rem is a total
amount of exposure received by a large
group equivalent to one person receiving
an exposure of one rem. The term “risk

to population” means an estimate of the

number of potential fatal cancers that

might occur in the population living
within a given distance of the emission
source, typically within 80 kilometers.
The risk is related to the amount of
radionuclides that are emitted during a
year of operation. Part of the population
risk is likely to occur some time after the
radionuclides are emitted because: (1)
There is a delay between release and
exposure as the radionuclides move
through environmental pathways and (2}
there is a latent period between
exposure and the, onset of the disease.
The dose to populations for a specific
organ is related to, although not directly
proportional to, the risks of fatal cancer,
nonfatal cancer, and serious genetic
effects. EPA considers all fatal and
nonfatal risks in making regulatory
decisions on whether standards are
needed to protect the general public. As
used in this notice, the term “health
effect” means potential fatal cancers.
Additional information on risk can be
found in the Draft Background
Information Document.

EPA must make numerous
assumptions when estimating the
radiation dose to individuals and
population groups and the likely risk
this might present to health. The
assumptions introduce uncertainties in
the estimates of radiation doses and
health risks. All individual risk
calculations assume that individuals
reside at a single location for a 70 year
life and are exposed to a constant
source of radionuclide emissions for the
entire time. factors such as radionuclide
uptake by vegetation, consumption of
locally produced crops and milk, and
meteorology are quite site specific and
can influence the actual risk to any
given individual. Individual
characteristics such as age, physiology.
physical activity level, amount of time
spent indoors, and eating habits can
influence the rate and amount of
radionuclides affecting the individual
and, thus, the risk of that person.

EPA'’s risk estimates are “best
estimates”. considering the above
factors. EPA believes that the estimates
are within a factor of ten of the actual
health risks to individuals if the
assumptions are valid for the particular
situation under consideration.

. D. Summary of the Proposed Standards

EPA is proposing specific standards
for sources in four categories: (1) DOE
facilities, (2) NRC-licensed facilities and
non-DOE Federal facilities, (3)
underground uranium mines and (4)
elemental phosphorous plants.

-An indirect emission standard is
proposed for all DOE facilities that will
restrict emissions from each site to the
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amount that would cause an annual
dose equivalent to 10 millirem (mrem) to
the whole body and 30 mrem to any
organ of any individual. This emission
standard will keep the radiation doses
relatively low both to nearby
individuals and to populations living
around the sites. In addition, EPA
expects these facilities to continue to
comply with the current Federal
Guidance requirement that emissions be
limited to as low as practicable levels
and has proposed a reporting
requirement to describe emission
control technology.

An indirect emission standard is
proposed for NRC licensees and non-
DOE Federal facilities that will restrict
emissions from each site to the amount
that would cause an annual dose
equivalent of 10 mrem to any organ of
any individual. This emission standard
will keep radiation doses relatively low
to nearby individuals and populations in
the vicinity of the site. The term “NRC
licensees” includes those facilities
licensed by the NRC and by States
under agreement with the NRC.

An indirect emission standard is
proposed for underground uranium
mines that will restrict the increase in
annual average concentration of radon-
222 at places people can live to 0.2
picocurie per liter (pCi/1). A person
living in a house for a long time in an
area exposed to this concentration might
still be subject to a significant estimated
level of risk. However, neither control
technology nor other methods to reduce
radon emissions from these mines are
available at reasonable cost; thus, more
restrictive controls are not reasonable.
The proposed standard will reduce risk
to people living closest to the mines;

" protection of the health of regional and
more distant populatnons is of less

concern because most mines are located *

in remote areas.

An emission standard is proposed for
elemental phosphorous plants that will
limit annual emissions of polonium-210
from each site to 1 curie. While other
radionuclides are emitted from these
plants, polonium-210 is the major
contributor to the maximum individual
risk. Limiting polonium-210 will control
the others. Such a standard will keep
radiation doses relatively low to both
individuals and populations.*

While one of the above standards
limits stack emissions directly, the other
three limit stack emissions indirectly by
specifying dose or concentration limits
to be achieved. EPA believes this is a
reasonable approach, given the extreme
diversity of DOE facilities and NRC
licensees and the fact that randon-222
emissions from uranium mines are not
amenable to controls. The form of the

proposed standards follows well
developed and widely accepted
practices in radiation protection. The
use of procedures developed primarily
to control chemicals would, in this
context, be unworkable.

E. Basis for the Proposed Standards

In the Federal Register of May 18,
1960, President Eisenhower directed
Federal agencies to follow the Radiation
Protection Guidance of the Federal
Radiation Council {(FRC). When EPA
was established, the Federal Radiation
Council was abolished, and its
responsibilities were transferred to EPA.
EPA has considered this Guidance in
establishing emission standards under
Section 112 of the Clean Air Act, and the
Agency’s approach is compatible with it.
For the purposes of this rulemaking, key
elements of the Guidance are:

1. There should not be any man-made
radiation exposure without the
expectation of benefit resulting from
such exposure.

2. The term “Radiation Protection
Guide” should be adopted for Federal
use. This term is defined as the radiation
dose which should not be exceeded
without careful consideration of the
reasons for doing so; every effort should
be made to encourage the maintenance
of radiation doses as far below this
guide as practicable.

3. For the individual in the population,
the basic Radiation Protection Guide for
annual whole body dose in 0.5 rem. This
Guide applies when the individual
whole body doses are known. As an
operational technique, where the
individual whole body doses are not
known, a suitable sample of the exposed
population should be developed whose
Protection Guide for annual whole body
dose will be 0.17 rem per capita per
year.

4. There can be no single permissible
or acceptable level of exposure without
regard to the reason for permitting the
exposure. It should be general practice
to reduce exposure to radiation, and
positive efforts should be carried out to
fulfill the sense of these
recommendations. It is basic that

exposure to radiation should result from -

a real determination of its necessity.

5. There can be different Radiation
Protection Guides with different
numerical values, depending upon the
circumstances.

6. The Federal agencies shall apply
these Radiation Protection Guides with
judgment and discretion to assure that
reasonable probability is achieved in
the attainment of the desired goal of
protecting man from the undesirable
effects of radiation. The Radiation
Protéction Guides provide a general

Hei nOnl i ne --

framework for the radiation protection
requirements. It is expected that each
Federal agency, by virtue of its
immediate knowledge of its operating
problems, will use these Guides as a
basis upon which to develop detailed
standards tailored to meet its particular
requirements.

EPA believes that the following points

-in these guides are of particular
- importance: (1) There should be benefits

frpm exposure to radiation; (2)
Exposures should be kept as low as
practicable; and (3) It is appropriate to
have different standards with different
values, depending on the circumstances.
These Guides apply to Federal
agencies to the extent that they are not
imcompatible with more specific
legislative directives. The Clean Air Act
directs EPA to establish emission
standards for hazardous pollutants and
directs EPA to propose these standards
at a level which, in the Administrator’s
judgment, will protect the public health
with an ample margin of safety.
Congress did not describe the degree of
protection that provides an ample
margin of safety, nor did it describe
what factors the Administrator should
consider in making these judgments.
Therefore, EPA considers those factors
it believes are necessary to make
reasonable judgments on whether
standards are needed and, if so, at what
level they should be established. ,
If a hazardous pollutant under review
has been shown to possess a threshold
level below which no deterimental
health effects are likely, it might be
relatively easy to establish an emission
standard. For example, the Agency
might select an appropriate safety
factor, divide the threshold level by this
factor, and establish an emission
standard that corresponds to the
reduced level. This regulatory strategy

would provide reasonable assurance

that no detrimental effects would result
from exposure to the hazardous
pollutant.

This approach is not feamble or
reasonable for radionuclides. This is
because the risk of cancer from
exposure to radiation has not been
shown to have a threshold level.
Consequently, if EPA applied the
approach previously described, the
Agency would likely conclude that the
standard should be established at zero
emissions. They only way to meet such
a standard would be to close all
facilities emitting radionuclides because
it is impossible to reduce radionuclide
emissions to zero through control
technology:. If this approach were
adopted, society would be harmed
greatly since it would have to forgo the
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benefits of industries that emit
radionuclides. Therefore, to allow
society to continue to benefit from these
activities, EPA must establish emission
standards for radionuclides at a level
that may present some human health
risk. The Agency is not aware of any
_single level of risk that would be
generally acceptable or consititute an
ample margin of health protection. Some
argue that an increase in cancer risk not
exceeding one in 1000 due to a specific
cause is acceptable, whereas others.
argue that an increase in risk of one in
one million is unacceptable. EPA
believes it should adopt an approach
that will allow those various factors that
influence society’s health and well being
to be weighed in assessing each source
category. To accomplish this, EPA has
decided to consider the following factors
in making its judgments:

1. The radiation dose and risk to
nearby individuals;

2. The cumulative radiation dose and

risk to populations in the vicinity of the
source;

3. The potential for radiation
emissions and risk to increase in the
future;

4. The availability, practicality, and
cost of control technology to reduce
emissions; and

5. The effect of current standards
under the Act or other applicable
legislative authorities.

* By considering these factors, EPA will
be able to provide-public health
protection that is consistent with the
intent of the Federal Radiation
Protection Guides and Clean Air Act.

The first three factors are used to
assess the likely impact of emissions on
the health of individuals and large
populations and to estimate the
potential for significant emissions in the
future. The fourth factor enables EPA to
asgsess whether state-of-the-art control
technologies are cufrently in use and
whether there are any practical means
of reducing emissions through control
technology or other control strategies.
The last factor allows EPA to assess
whether regulations or standards that
have been established to control
particulates or other pollutants are also
minimizing releases of radionuclides.

The dose and risk to the individuals
nearest a site are often the primary
considerations when evaluating the
need to control emissions of
radionuclides. Controlling maximum
individual dose assures that people
living nearest a source are not subjected
to unreasonably high risk. Further,
protecting individuals usually provides
an adequate level of protection to
populations living further away from the
source. Estimating the maximum

individual dose and risk allows a -
comparison of the potential impact of
one source to other sources.

- EPA believes that cumulative
population dose and risk also need to be
examined. The cumulative radiation
dose and risk to surrounding
populations are determined by adding
together all of the individual doses and
risks that everyone within a certain
radius (usually 80 km) of an emission
source receives. This factor can
sometimes be more important than the
maximum individual risk in deciding
whether controls are needed,
particularly if an extremely large
population may be exposed. The
aggregate dose and population risk can
be of such magnitude that it would be
reasonable to require a reduction in the
total risk even though, if the maximum

* individual dose were considered alone,

one might conclude that no further
controls are needed.

In addition, EPA believes that the
potential for emissions and risk to
increase in the future needs to be
considered even though the current
projected maximum individual and
population risks are very low. An
emission standard might be appropriate
because the facilities now, or may in the
future, handle large quantities of
radionuclides that could escape into the
air if improperly controlled. .
Alternatively, when the amount handled
by a facility is small or is decreasing,
and there is no potential for large
releases now or in the future, standards
may not be needed.

The availability and practicality of
control technology are important in
judging how much control of emissions
is warranted. For this rulemaking, EPA
believes that the standard should be

- established at a level that will require

best available technology with
allowance for variation in emissions,
once a determination is made that
additional controls are necessary.
Additional actions, such as requiring
development of new technology, closure
of a facility, or other extreme measures
may be considered if significant
emissions remain after best available
technology is in place or if there are
significant emissions and there is no

~applicable control technology. EPA is

defining best available technology as

~ that which, in the judgment of the

Administrator, is the most advanced
level of controls adequately
demonstrated, considering economic,
energy, and environmental impacts. The
technological and economic impacts
associated with retrofits are considered

. when determining best available

technology for existing sources.

Finally, EPA believes it is reasonable
to consider whether other EPA
standards are achieving approximately
the same goal as the Act, i.e., protecting
public health with an ample margin of
safety. In cases where other standards
are providing comparable control for
radionuclides, EPA believes it is
appropriate not to propose redundant’
standards under the Act. There would
be no benefits because the public health
would already be protected with an
ample margin of safety, but there could
be unnecessary costs associated with
implementing an additional standard.

EPA considered each of the relevant
factors in making determinations for
each source category that was reviewed.
These factors were not quantitatively
balanced through the use of formulas to
derive emission limits. Rather, they were
qualitatively weighed before deciding
whether a standard was needed and, if
s0, what level of control was suitable.
The consideration of these factors as
they apply to each source category is
detailed in the portion of this preamble
devoted to that source category.

EPA requests comments on the
appropriateness of the factors it has
selected for consideration. Should some
factors be added or deleted? Should
more emphasis be placed on some
factors than others? How should the
cost-effectiveness, cost-benefits, or
affordability of controls be considered
when establishing appropriate emission
standards to provide an ample margin of
safety? EPA also requests comments on
whether the factors were appropriately
applied to the nine source categories
that were reviewed.

It is the intent of the Act that control
technolqgy or operational practices be
used to control emissions. Buying land
to expand the size of the site or building
higher stacks to reduce exposure to
nearby individuals may not be used
where other emission control devices or
operational procedures are reasonably
available. However, there are
radionuclides, principally radon, which
present significant risks and for which
emission controls may not always be
reasonably available. As a last resort in
such cases, EPA has decided to propose
standards achievable through dispersion
techniques.

IL. Department of Energy Facilities
(DOE)

A. General Description

DOE administers many facilities that
emit radionuclides to air. These facilities
are Government owned but are
managed and operated for DOE by
private contractors. Operations at these
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facilities include research and
development, production and testing of
nuclear weapons, enrichment of
uranium and production of plutonium
and other fissile materials for nuclear
weapons, reactors, and other purposes,
and processing, storing, and disposing of
radioactive wastes. These facilities are
on large sites, some of which cover
hundreds of square miles in mostly
remote locations, and are located in
about 20 different states. Some of the
smaller facilities resemble typical
industrial sites and are located in
suburban areas.

Each facility differs in emission rates,
site size, nearby population densities,
and other parameters that directly affect
the dose from radionuclide emissions.
Many different kinds of radionuclides
are emitted to air. Six sites have
multipurpose operations spread over
very large areas. About a dozen sites
are primarily research and development
facilities, located in more populated
areas. Reactor and accelerator
operations at these sites may release
radioactive noble gases and tritium;
other operations may release small
amounts of other radionuclides. Several
facilities are primarily engaged in
weapons development and production
and may release small amounts of
tritium and cretain long-lived
radionuclides. Finally, two sites are
dedicated entirely to gaseous diffusion
plants that enrich uranium for use in
utility electric power reactors and for
defense purposes. They primarily emit
uranium,

B. Estimates of Dose and Risk

At 15 of the 25 DOE facilities, which
are considered as a group in the
Background Information Document
because of their relatively small health
impact, the doses to the nearby
individuals ar estimated to be
considerably less than 1 millirem per
year (mrem/y). The collective dose to
the populations living around the sites is
also low, no higher than about 10
person-rem as the result of 1 year of site
‘operation. The health risk associated
with this group is correspondingly low.
The maximum lifetime risk to the most
exposed individual is estimated to be
less than 10 in 1,000,000 and the impact
on the population is estimated to be less
than 1 potential health effect per 100
years of operation. These estimates
were developed using methods and
assumptions discussed in Unit I.C. of
this notice.

A second group of 13 facilities, those
with the largest emissions of
radionuclides, were studied in more
detail. They included the following
major sites: Argonne National

Laboratory, Brookhaven National .
Laboratory, Feed Materials Production .
Center, Fermi National Accelerator

Laboratory, Hanford Reservation, Idaho
. National Engineering Laboratory,

Lawrence Livermore Laboratory, Los
Alamos National Laboratory, Oak Ridge
Reservation, Paducah Gaseous Diffusion
Plant, Portsmouth Gaseous Diffusion
Plant, Rocky Flats Plant, and the
Savannah River Plant.

The highest doses to individuals are
projected for Los Alamos national
Laboratory (about 9 mrem/y to all
organs), Oak Ridge Reservation (about
50 mrem/y to lung and 8 mrem/y to the
bone) the Paducah Gaseous Diffusion
Plant (about 7 mrem/y to bone and 5
mrem/y to the lung), the Portsmouth
Gaseous Diffusion Plant (about 11
mrem/y to bone, 7 mrem/y to lung and 2
mrem/y to thyroid), Feed Materials
Production Center (about 88 mrem/y to
lung and 26 mrem/y to bone), and
Savannah River Plant (about 2 mrem/y
to most organs and 5 mrem/y to the
thyroid). The corresponding doses to
large populations ranged up to about 200
person-rem to the lung per year of site
operations. The corresponding
maximum lifetime risk to the most
exposed individual is estimated to be
less than about 2 in 10,000, while the
total risk to populations surrounding all
13 sites is estimated to be less than 1
potential health effect per 15 years of
operation.

All risk estimates for DOE facilities
were developed using methods and
assumption discussed in Unit I.C. of this
notice. It is important to recognize that
the actual risk to specific individuals
may differ greatly from these estimates
because the circumstances involving the
actual exposure may differ significantly
from the assumptions used to make the
estimates.

C. Emission Control Technology

Emissions from DOE facilities are, in
general well controlled as part of a long-
standing DOE program of systematically
upgrading emission controls when
practical. High-efficiency filters, usually
in series when large amounts of
radionuclides are processed, are used to
control particulate emissions. At some

. facilities, there are processes that

discharge radioactive noble gases and

“tritium mixed with large volumes of air.

For these cases, control technologies to
remove the boble gases and tritium are
usually not feasible.

At the Oak Ridge site, the highest
doses to nearby individuals are mostly
caused by uranium-234 and uranium-238
emissions from the Y-12 plant, a facility
that has fabrication operations using
enriched uranium. Particulate emissions

from this facility are controlled by
scrubbers, prefilters, cloth bag filters, or .
high-efficiency particulate filters. At the
Feed Materials Production Center, the
highest projected doses to nearby
individuals are due to emissions of
uranium-234 and uranium-238 from
fabrication operations using uranium. -
There is also high exposure to radon
decay products due to wastes containing
radium-226 that are stored on this site.
Particulate emissions are controlled by
cloth bag filters or scrubbers but can be
reduced further by additional high-
efficiency filters or improved scrubbers.
Waste tanks can be sealed to prevent
the escape of radon.

D. The Proposed Standard

EPA is proposing that emissions of
radionuclides from DOE facilities be
restricted to the amount that would
cause a dose equivalent rate of 10
mrem/y to the whole body and 30
mrem/y to any organ of any individual
living nearby. For most practical
purposes, compliance with this standard
would be determined by calculating the
doese to persons assumed to be living at
the site boundary.

Consistent with the principles
embodied in Federal Radiation
Guidance to keep exposure to radiation
as low as practical, it is EPA’s intent
that facilities subject to the DOE
standard shall use best available
technology even if compliance is
possible with a lesser degree of control.
This means that operators should
periodically evaluate radionuclide
emissions to air and reduce them to as
low a level below the standard as is
reasonably possible. This also means
that the facilities now well controlled to
levels considerably below the proposed
standard should not relax their emission
controls and that new facilities should
use best available emission controls.

To determine if the standard is being
implemented in a manner that keeps *
exposure as low as practicable, EPA is
proposing a reporting requirement. DOE
shall submit to EPA a concise annual
report which includes the results of
monitoring emissions, dose calculations,
and discussions of DOE'’s programs for -
maintaining airborne releases of
radionuclides as low as practicable.
Much of this information is currently
being collected; for example, emission
data are reported by DOE's effluent
information systems and annual site
reports describe recent and planned
improvements in emission controls.
Therefore, EPA believes the burden of
this reporting is reasonable. This
information will be reviewed by EPA in
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carrying out its compliance
responsibilities.

The proposed emission standards of
-10 mrem/y whole body and 30 mrem/y
to any organ were selected by

considering highest existing emissions ~ .

from those major DOE facilities where
best available technology is used and
considering the level to which emissions
would be reduced by applying
additional controls to other facilities.
Uniform standards for DOE facilities
could not be set lower than these values
because emissions from some major
DOE facilities cannot, as a practical
matter, be reduced further without
closing major operations at the facilities.
These DOE facilities provide substantial
benefits in the areas of electrical power
generation and national defense. The
consequence of a more restrictive
standard would be to eliminate some of
these beneficial activities.
Consequently, the risks associated with
the proposed standard are not
unreasonable. Those few DOE facilities,
tending to have emissions greater than
this proposed limit can, in EPA’'s
judgment, reduce their emissions using
available technology or work practices.
EPA believes that the proposed
standard would be met if the following
plants upgraded their control ,
technology: (1) Oak Ridge Y-12 plant
($10 million capital costs) (2) Feed
Materials Production Center ($15 million
capital costs).

The dose allowed by the proposed
standard is a factor of 50 lower than the
current upper limits now used by DOE.
These current upper limits are based on
the 1960 recommendations of the
Federal Radiation Council, although the
Federal Radiation Council admonished
Federal agencies to establish standards
that would reduce emissions to as low
as practical below the upper limits.
Actual public exposure to radiation due
to releases from DOE facilities has been
far below the 19680 Federal Guidance
levels because of the DOE practice of
limiting emissions to as low as
practicable levels. Since the proposed
standard is much more restrictive than
the 1960 guidance, it will limit radiation
doses to low levels. In practice, EPA
expects that most DOE facilities will
operate well below the proposed
standard. . '

EPA estimates the actual lifetime
individual risk associated with the
proposed standard to be at the most
about 2 in 50,000 when facilities are
complying with the standard. EPA
believes that the proposed standard and
the reporting requirement will protect
the public living around DOE facilities
with an ample margin of safety. The

uncertainty associated with estimates of
radiation does and risk is discussed in
Unit I.C. and II.B of this notice.

EPA requests comments on the
proposed values and the methodology
used in arriving at them.

E. Alternatives to the Proposed
Standard

EPA considered proposing emission
limits in units of curies per year (Ci/y)
for each radionuclide, with secondary
corrections for particle size, lung
clearance class, and other such factors.
This approach was rejected because it
would require very detailed and
complex emission limits for each DOE
facility to be as protective of public
health as the proposed standard. In
EPA’s judgment, this would be so
complex and difficult as to be infeasible.

The Agency considered proposing
higher values than the proposed dose
limit. We believe that many of these
facilities are achieving the proposed
standard at current operating levels. For
the few cases where additional controls
are needed to meet the standard, the
technology appears available and
effective and is not unreasonably
expensive to purchase or operate. The
protection offered by the proposed
standard appears achievable, and we
have not identified any good reason for
accepting a lesser degree of protection.

Lower values were considered. Such
limits, would be extremely costly or
could force the closure of major
operations of benefit to the country,
possibly at several sites. The possible
small additional reduction of dose and
risk to a few individuals is not sufficient
to justify such severe action.

Emission limits that would control
dose to the general population rather
than individuals were considered. In
particular, EPA considered emission
limits for long-half-life radionuclides
such as tritium, carbon-14, krypton-85,
and iodine-129. These kinds of
radionuclides may cause population
doses that are more significant than the
doses these radionuclides cause to
nearby individuals. EPA decided not to
propose this kind of standard. For DOE
facilities, population doses from these
radionuclides are small; the highest of
these small doses are caused by
emissions of tritium for which control
technologies are not effective,
Consequently, proposing emission
standards for long-half-life
radionuclides at existing DOE facilities
would not serve a useful purpose.

Different emission limits were
considered for existing and new DOE
facilities and for specific groups of DOE
facilities, rather than setting uniform
standards for all DOE facilities. Such a

strategy would permit more restrictive
standards for certain DOE facilities,
although not for all of them, at the cost
of having to develop a much more
complex standard. Rather than do this,
EPA will rely on existing Federal
Guidance to all Federal agencies to
ensure that exposures are kept as far
below the proposed standard as
practicable and has added a reporting
requirement to this end. This should
provide, in practice, the same measure
of emission control. EPA requests
comments on the desirability of setting
separate standards for-different
categories of DOE facilities.

EPA considered the alternative of
proposing the standard in the form of a
risk-equivalent, whole-body dose, using
methodology similar to that recently
recommended by the International
Commission on Radiation Protection.
The principal advantage is one of equity;
that is, the emissions from each facility
are limited on the basis of causing
equivalent levels of risk. A disadvantage
of this alternative is that the proposed
standard would have to be reduced from
10 mrem/y to about 5 mrem/y to
maintain a comparable degree of
protection with the 30 mrem/y limit to
any organ. Some sources could not meet
such a standard using currently
available technology. The Agency
particularly requests comment on the
use of the whole-body, risk-equivalent
dose method as an approach to selecting
emission standards.

EPA considered requiring the
proposed standard to be met at a site
boundary in all cases, even if there are
good reasons why people are not likely
to be at that location, but decided not to
because this would be unrealistic. EPA
requests comments on where the
standard should apply.

F. Implementation of the Proposed
Standards

The standards will be implemented by
DOE pursuant to the Memorandum of
Understanding between EPA and DOE.
EPA will provide oversight to ensure
that implementation procedures are
appropriate. The standard should be
implemented using pathway and dose
calculations based on EPA's codes or,
alternatively, on modeling techniques
which, in EPA's-judgment, are as
suitable for particular applications as
the EPA codes.

II. NRC Licensed Facilities and Non-
DOE Federal Facilities

A. General Description

This category of facilities
encompasses a wide range of activities
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including research and test reactors,
shipyards, the radiopharmaceutical
industry, and other industrial facilities.
For purposes of this proposed rule, EPA
excludes facilities that are part of the
uranium fuel cycle. The category
includes both facilities licensed by NRC
and facilities licensed by a State under
an agreement with NRC. These facilities
number in the tens of thousands and are
located in all 50 states. The principal
differences among these various types of
activities are their emission
characteristics and rates, their sizes,
and the population densities of the
surrounding areas. The following
discussion provides illustrative
examples.

There are a wide variety of designs of
research and test reactors, and they
operate over a range of power levels
from near zero to approximately 10
megawatts. They emit primarily argon-
41 and tritium at rates ranging from less
than 1 Ci/y of each radionuclide up to
several thousand Ci/y of argdn—41 and
several hundred Ci/y of tritium. They
are most often located at or near
universities. :

The radiopharmaceutical industry
currently produces about 85 different
radionculides for a variety of uses in
hospitals and clinics. In most cases,
emissions of iodine-125 and iodine-131
cause the highest organ {thyroid) doses
to nearby individuals because: (1) They
are emitted in the largest quantities, (2)
environmental pathways bring them into
contact with man, and (3) the thyroid
concentrates iodine, Emissions occur at
radiopharmaceutical manufacturing
sites, hospitals, and sewage treatment
plants receiving hospital wastewater.

There are many other industrial uses
of a number of different radionuclides
that result in emissions to air, including
the manufacture of industrial gauges,
static eliminators, radiographic devices,
and certain commercial products {e.g.,
self-illuminating watches and smoke
detectors). Most of the industrial uses of
radionuclides involve production of
sealed (encapsulated) sources. Once
their manufacture is completed, these
sealed sources do not emit .
radionuclides.

B. Estimates of Dose and Risk

The vast majority of NRC licensed
facilities and non-DOE Federal facilities
emit relatively small quantities of
radionuclides, which cause
correspondingly low doses to people
living nearby. Most such facilities cause
maximum radiation doses of less than 1
mrem/y; the total dose to the population
living around a site rarely exceeds 1 or 2
person-rem per year of operations. The
maximum corresponding lifetime risks

of such exposures are estimated to be
less than 1 in 50,000 for the individuals
receiving the highest doses, and the total
risk to the population surrounding a
typical facility should be less than about
1 health effect per 500 years of
operation.

These estimates were developed by
using methods and assumptions '
discussed in Unit L.C. of this notice. It is
important to recognize that the actual
risk to specific individuals may differ
greatly from these estimates because the
circumstances involving the actual
exposure may differ significantly from
the assumptions used to make the
estimates.

C. Control Technology

Some NRC-licensed facilities emit
argon—41 and tritium mixed with large
volumes of air. For this type of facility,
virtually all of the dose is caused by
argon-41. Demonstrated treatment
technology to reduce argon—41 emissions
is not available because argon is a noble
gas and cannot be filtered or easily
trapped. However, design features,
operating procedures, and equipment
maintenance can be used to minimize
formation of argon-41 in these reactors.
For example, since air contains a small

‘percentage of argon-40, areas in which

air is exposed to neutrons generated by
the reactor are sources of argon-41
when argon—-40 absorbs a neutron during
reactor operation. In some situations,
these areas can be purged with an inert
gas to reduce the amount of argon-40
available before starting up the reactor.
In other cases, sealing air leaks will
reduce the amount of argon—41 that
would be produced.

Most facilities emitting dust to which
radionuclides are attached. use
conventional particulate removal
technology, such as fabric filters,
electrostatic precipitators, scrubbers, or
high-efficiency particulate air filters.

D. The Proposed Standards

EPA is proposing that emissions of
radionuclides from NRC-licensed ‘
facilities and non-DOE Federal facilities
be limited to that amount that would
cause a dose equivalent of 10 mrem/y to
any organ of any individual living
nearby. Uranium fuel cycle facilities and
all particle accelerators are specifically
not covered by this standard for reasons
discussed Unit VII of this notice.

In proposing this standard, EPA
examined emission levels from facilities
in this category and estimated the dose
these emissions cause for people living
nearby. The highest doses are caused by
research and test reactors emitting
principally argon—41. The dose
associated with the operation of these

facilities is low and cannot be
significantly reduced without major
redesign and and reengineering of these
facilities. Therefore, EPA has decided to
proposed a standard at a level that can
be met by existing facilities if they
continue to use good management and
operational controls to limit their
emissions.

EPA believes that the proposed
standard protects public health with an
ample margin of safety. EPA estimates
the risk associated with the proposed
standard to be the same as for current
practice for the individual receiving the
highest dose. The uncertainty associated
with estimates of risk is discussed in
Units. I.C, and III. B. of this notice.

EPA requests comments on the
proposed standards and the
methodology used in deriving it.

E. Alternatives to the Proposed
Standard

The Agency considered higher and
lower dose limits than the one being
proposed. Higher values were rejected
because the proposed standard is
currently being met by all facilities in
this group. A lower limit was rejected
because the dose associated with these
emissions is very low and EPA does not
believe it is reasonable to set a lower
standard and force these facilities to
close or reduce their hours of -
operations.

EPA considered not proposing a
standard for this category of facility
because the dose from the operations is
generally very low. The Agency rejected
this alternative because of the potential
impact of new facilities or modifications
to existing facilities; a standard will-
ensure that no facilities will emit
radionuclides at unreasonably high
levels.

EPA also considered requiring that
these facilities submit reports
documentirng that their emissions are as
low as practicable, as is being proposed
for DOE facilities. Such a requirement
would impose a very large paperwork
burden on government and industry.
Facilities in this category number in the
tens of thousands. For EPA to implement
such a requirement for this category
would require monitoring and reporting
by thousands of facilities and a
substantial effort on the part of NRC or
EPA to review the reports. This
considerable effort would help ensure
that emissions remain very low.
However, because the rigsk associated
with the proposed standard is already
low. EPA does not believe the '
paperwork burden on government and
industry is justified. Furthermore, EPA
expects that facilities in this category

Hei nOnline -- 48 Fed. Reg. 15082 1983



Federal Register / Vol. 48, No. 67 / Wednesday, April 6, 1983 / Proposed Rules

15083

will, in practice, keep emission levels as
low as practicable, both to ensure
compliance with the proposed standard
and as a matter of good radiation
protection principles when dealing with
hazardous materials.

F. Implementation of the Proposed ™.
Standards

For NRC licensed facilities, NRC will
implement the standards subject to EPA
oversight to ensure there is compliance
with the standard, as is specified in a
Memorandum of Understanding
between EPA and NRC (45 FR 72980). .
Implementation will follow the
established NRC practice, which is
based on a review of control measures
used by licensees and their effectiveness
as determined by generic assessments.

For non-DOE Federal facilities, EPA
will ensure compliance with the
standards. EPA's implementation will
use the models AIRDOS-EPA and
RADRISK to perform pathway analysis
and to calculate dose equivalents.

IV. Underground Uranium Mines
A. General Description

Uranium mining involves the handling
of large quantities of ore containing
uranium-238 and its decay products. The
concentrations of these radionuclides in
ore may be up to 1,000 times their
concentration in other rocks and soils.
After mining, the ore is shipped to a
uranium mill where the uranium is
separated for subsequent use in nuclear
power reactors.

Uranium mining is generally carried
out by either surface (open pit) or
underground mining methods, depending
on the depth of the ore deposit. In 1981,
there were 167 underground mines and
50 open pit mines in operation in the
United States. These mines accounted
for about 80 percent of the uranium
produced in this country.

All uranium mining in the United
States now takes place in western
States. In general, the mines are located
in relatively remote, low population
areas. In 1981, about 70 percent of
domestic uranium ore production took
place in New Mexico, Wyoming, and
Texas.

EPA has evaluated radionuclide
emissions from uranium mining
activities. These evaluations show that
radon-222 is the most significant
radionuclide emitted to air. Radon-222 is
released to air from underground mines
in relatively high concentration through
a series of ventilation shafts installed at
appropriate locations along the mine
haulage ways. These ventilation shafts
provide sufficient air exchange in the
working areas of the mine to keep the

miners’ exposures to radon decay -
products below the permissible limits. A
recent study of 27 underground mines
showed that radon-222 emissions to air
from individual vents ranged from 2 to
9,000 Ci/y with an average of 900 Ci/y.
The number of vents per mine ranged
from 2 to 15 with an average of 6 vents
per mine. The radon-222 released
through these ventilation shafts can -
cause significant increases in the radon-
222 concentration in ambient air in the
vicinity of the mine vents.

EPA’s evaluation of releases of radon—
222 from uranium mines shows that
radon-222 is released from surface
mines in considerably smaller quantities
and in more dilute concentrations than
from underground mines. Therefore,
radon-222 emissions from surface mines
causes only small increases in the
radon-222 concentrations in ambient air
near the mines and concerns for the
health of people near uranium mines is
greatest for people living near
underground mines.

'B. Estimates of Exposure and Risk

Individuals living near underground
uranium mines can be exposed.to high
levels of radon-222. This exposure
generally occurs in structures built
around the mines. Radon-222 enters the
building and decays into other
radionuclides which become attached to
dust particles in the air. The
concentration of these radionuclides
build up in the air within the structures.
EPA estimated the potential detriment to
human health because of radon-222
emissions from uranium mines using the
general assumptions discussed in Unit
I.C. of this notice. It is important to
recognize that the actual risk to
individuals may differ greatly from these
estimates because the circumstances
involving the exposure may differ -
significantly from the assumptions used
to make the estimates. Further, people
need to be occupying a structure and not
just standing outdoors for these
estimates to be applicable.

It is estimated that an individual
living 500 meters in the predominant
wind direction from a large underground
uranium mine will be exposed to a
radon-222 concentration of 1 to 2
picocuries per liter (pCi/1) above
background. Continuous exposure to
indoor radon decay product
concentrations (0.007-0.014 working
level (WL)) produced by this radon-222
level might result in an increased
lifetime risk of 1 to 2 in 100, although in
areas where there are many mine vents
clustered relatively close together, the
risks could be as high as an order of
magnitude greater. (A working level is a

unit used to measure exposure to radon
decay products).

Collective exposures for populations
living near uranium mines are relatively
low because these mines generally are
located in low population areas. For
example, the population risk due to
radon-222 emissions from a large
underground mine is estimated to be
extremely small (about 1 health effect
per 30 years of operation of the mine).
Consequently, for underground uranium
mines, the exposure to the general
population is of considerably less public
health concern than the exposure for the
people that live very close to the mine
vents.

C. Control Technology

There are no radon-222 emission
control systems now in use in
underground uranium mines. However,
several methods for reducing the radon-
222 concentration in mine air are
available and have been used or tested
for controlling radon-222 decay product
concentrations in the mine itself. These
methods, which primarily involve
preventing radon-222 from entering the

smine air through the use of sealants on
the mine walls, bulkheading or
backflllmg the mined-out stopes, and -
mine pressurization can also reduce the
radon-222 emissions to the outside air.
EPA has carried out engineering
evaluations of the cost and effectiveness
of some of these methods in a
hypothetical mine. These evaluations
showed that such control methods
would be relatively costly and not very
effective. The study predicted radon-222
emission reductions from 14 to 49
percent at costs from $0.30 to $4.70
dollars per ton of ore mined.

Based on available information, EPA
has concluded that no practical
technology now exists for achieving
satisfactory reductions in radon-222 *
emissions to air from underground
uranium mines. The most effective
procedure for limiting exposure to
individuals is to provide for greater
dispersion of the released radon-222.
The Act indicates a preference for
avoiding this type of control action to
reduce health risks. However, in this
situation, traditional emission control
methods do not appear to be sufficiently
effective in reducing the human health
risks poged by release of radon-222 from
underground uranium mine vents.

D. The Proposed Standard

EPA is proposing a standard that will
limit the annual average radon-222
concentration in air due to emissions
from an underground mine to 0.2 pCi/1
above background in any unrestricted
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area. An unrestricted area is defined to
be any area not under the control of the
mine owner or a government agency.
Under this proposed standard, for a
typical, large underground mine using
the modeling assumptions previously
described, we estimate the lifetime risk
to an individual will be on the order of
about 1 in 500. For a case in which many
mines are located close together, studies
which estimate the hazard based on a
lifetime exposure show that the
potential risks would be higher.
However, uranium mines have a limited
ugeful lifetime, usually 5 to 15 years,
which limits the period when radon-222
would be released. Further, several
_other assumptions used in these studies,
such as the period of occupancy of the
structure, are likely to be less severe in
real cases. These factors are expected to
make the actual remaining risk to
individuals less than 1 in 500, possibly
by one or two orders of magnitude,
depending on the specific
circumstances. : :

EPA chose a standard of 0.2 pCi/1
because higher values did not provide
sufficient protection of public health,
particularly when many mines are
located close together. Values lower
than the proposed standard were judged
to be impractical because of the cost
and difficulty in controlling additional
land and the expense associated with
other control measures compared to
their effectivenss. EPA believes that the
risks associated with the proposed
standard are not unreasonable in
comparison to the cost of additional
control.

The standard can be met by one of the
following procedures: (1) Reducing the
percentage of time the mine operates, (2)
increasing the effective height of the
release, and (3) controlling additional
land. EPA expects that the least
expensive way to meet the standard is
for. the the mine operator to control the
land around the mine so that people do
not live in houges on the land. EPA
believes that, on the average,
compliance with the proposed standard
can be achieved by controlling land

-within 2 kilometers of the mine vents.
The cost to meet the standard by
purchasing surrounding land and
structures is estimated to be about 4
million dollars per year. This estimate
was determined from an evaluation of
the cost to control land within 2
kilometers of 29 large mines
representing about 90% of the
underground uranium mine or
production .

Based on 1981 production values, this
cost represents a $0.30 per pound
increase in the cost of producing
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uranium. This represents a 1% increase
in production costs. Although the costs
for the smaller mines accounting for the
remaining ore production are not
included in the estimate, these costs will
be relatively small because the radon-
222 emissions from these mines are
expected to be small.

Owners and operators of underground
uranium mines will be required to keep
records of radon-222 emissions and
radon-222 concentration projections
consistent with other actions under the
Act.

EPA requests comments on the
proposed concentration limit of 0.2 pCi/
1. EPA believes that the proposed
standard is the most practical and
effective way to limit the potential risk
to individuals due to radon-222
emissions from underground uranium
mines.

E. Alternative Standards

The development of standards for
uranium mines is more difficult and
complicated than for other sources
emitting radionuclides into air.
Therefore, the Agency requests public
comment on other possible options for
standards. In particular, comments are
requested on appropriate limits, cost,
feasibility, and significance for public
health for the following options:

Option 1: Land Control Standard, This
type of standard would establish an
exclusion area of fixed distance from a
mine vent. This area would be under the
control of the mine owner or a
government agency to prevent excessive
exposure to individuals.

Option 2: Work Practice Standard,
This standard would include
requirements for use of one or more of
the following techniques to reduce radon
emissions: bulkheading worked-out
stopes (including the use of charcoal
absorbers on bleeder pipes), backfilling
worked-out stopes, and using sealants
on mine walls.

Option 3: Emission Standard. This
type of standard would establish an
emission limit in curies per year of
radon-222 from a mine vent as a
function of the distance from the vent to
the nearest unrestricted area. The
emission limit would be set at a value
that would keep the radon-222
concentration in ambient air in
unrestricted areas below some
predetermined value above background.

V. Elemental Phosphorus Plants
A. General Description

About 10 percent of the phosphate
rock mined in the United States is used
to produce elemental phosphorus.
Elemental phosphorus is used primarily

for the production of high-grade
phosphoric acid, phosphate based
detergents, and organic chemicals. In
1977, approximately 285,000 metric tons
of elemental phosphorus were produced
from 4 million metric tons of phosphate
rock.

Phosphate rock contains appreciable
quantities of uranium and its decay
products. The uranium concentration of
phosphate rock ranges from about 20 to
200 parts per million (ppm), which is 10
to 100 times higher than the uranium
concentration in most natural rocks and
soil (2 ppm). The significant
radionuclides present in phosphate rock
are uranium-238, uranium-34, thorium-
230, radium-226, radon-222, lead-210,
and polonium-210. Because phosphate
rock contains elevated concentrations of
these radionuclides, handling and
processing this material can, via dust
particles, release radionuclides into the
air. More importantly for elemental
phosphorus plants, heating the
phosphate rock to high temperatures in
calciners and electric furnaces can
volatilize lead-210 and polonium-210,
resulting in the release of large
quantities of these radionuclides in to
the air.

There are eight elemental phosphorus
plants in the United States; these plants
are located in Florida, Idaho, Montana,
and Tennessee. EPA measurements at
three of these plants show that
polonium-210 and lead-210 are the
radionuclides released from these plants
in largest quantities. Most of these
emissions occur in calciner stack
exhausts. Based on these measurements,
it is estimated that a large plant
processing phosphate rock containing 25
picocuries per gram of uranium-238 and
its decay products and using low energy
scrubbers on its calciner exhausts would
release about 4 curies of polonium-210
and 2 curies of lead-210 per year into the
air. Several of the presently operating
elemental phosphorus plants may be
releasing comparable quantities of -
polonium-210 and lead-210, and these
emissions would represent the largest
quantity of alpha-emitting radionuclides
released as particulates into the air by
any type of facility in the United States.

B. Estimates of Dose and Risk

The most significant hazard
associated with radionuclide emissions
to air from elemental phosphorus plants
is the radiation dose received by
individuals living near those plants. EPA
estimates that the radionuclide
emssions, primarily polonium-210 and
lead-210, from a large elemental
phosphorus plant will cause radiation
doses of 45 mrem/y to the kidney and 36
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mrem/y to the lung of the most exposed
“individual living near the plant. The
lifetime risk to the maximally exposed
individual associated with these doses
is estimated to be about 1 in 10,000.
The risks to the populations living
near elemental phosphorus plants are
relatively low, EPA estimates that the
potential health risk to the population
living around a large plant is about 1
health effect per 100 years of plant
operation and that the total risk from
radionuclide emissions from all
elemental phosphorus plants is about 1
health effect per 20 years of operation.
These estimates were developed using
‘methods and assumptions discussed in
Unit LC. of this notice. It is important to
recognize that the acutal risk to specific
individuals may differ greatly from these
estimates because the circumstances
involving the exposure may differ
significantly from the assumptions used
to make the estimates.

C. Control Technology

Particulate emissions from calciner
exhausts at elemental phosphorus plants
are controlled through the use of wet
scrubbers. Most plants use either spray
towers or low-energy venturi scrubbers.
Such systems are estimated to control
particulate emissions to about 0.5 to 1.0
pound per ton of rock processed and are
about 80 to 90 percent efficient for
removal of polonium-210. One plant
operates with two venturi-like scrubbers
in series. Such a system should control
particulate emissions to about 0.1 pound
per ton of rock processed and is about
98 percent efficient for removal of
polonium-210.

EPA has estimated the cost of
installing high-energy venturi scrubbers
on calciner stacks at large elemental
phosphorus plants now operating with
spray towers or low-energy scrubbers.
The capital cost per plant for installing
these scrubbers is about $3 million, and
the annual operating cost is $1.5 million,
A high-energy venturi scrubber is
expected to be at least 98 percent
efficient for polonium-210 removal and
to reduce the emissions of this
radionuclide for a large plant to less
than 1 Ci/y. Lead-210 will be controlled
at least as well because the scrubbers
will remove lead with at least equal
efficiency.

D. The Proposed Standard

EPA is proposing that the emissions of
polonium-210 in the calciner off-gases at
elemental phosphorus plants be limited
to 1 Ci/y. EPA believes the use of best
available technology at these facilities
can achieve this standard. Limiting the
polonium-210 emissions also effectively
limits the lead-210 and other

radionuclide emissions in the calciner
off-gases. this standard will keep the
radiation doses to individuals living
near these plants to less than 10 mrem/y
to the lung and to less than 15 mrem/y
to the kidney. The lifetime risk

. associated with these doses ig less than

3 in 100,000. EPA believes this will
protect the individuals living nearby
with an ample margin of safety. The
assumptions and uncertainties
associated with estimates of risk are
discussed .in Units I.C. and V.B. of this
notice.

Complete information is not available
on the polonium-210 emissions from all
elemental phosphorous plants.
Therefore, some uncertainty exists
regarding the number of plants that
would-need to retrofit emission control
systems. However, based on presently
available information, EPA estimates
that no more than two plants would
need to install additional control
systems to meet the proposed standard.
These would be the large-capacity
plants processing high-radionuclide-

- content phosphate rock. Installation of

high-energy venturi scrubbers on the
calciner exhausts of two plants would
result in a capital expenditure of about
$6 million and annual operating costs of
$3 million per year.

Under the proposed standard, owners
or operators of elemental phosphorus
plants will be reqmred to (a) measure

. the polonium-210 emissions from their

calciner stacks and to report the results
of these tests to EPA and (b)
continuously monitor the pressure drop
across their calciner scrubbers and to
maintain records of these measurements
for a minimum of two years.

EPA requests comments on the
proposed values and the methodology
used in arriving at them.

E. Alternatives to the Proposed
Standard

The Agency considered proposing
higher or lower values then 1 Ci/y.
Higher values did not seem justified
because they would either not
significantly reduce the radiation doses
to individuals living near these plants or
would cost just as much to implement as
the proposed standard. Lower values
were also considered, but available
information indicates that additional
control technology is not feasible to
meet lower levels.

The Agency also considered a
standard expressed as curies/metric ton
of phosphate rock processed. However,
this type of standard may require
emmission control retrofit by one or
more additional plants even though their
emissions of polonium-210 would be
significantly less than 1 Ci/y. Since the

-

primary purpose of the standard is to
limit the annual radiation doses to the
most exposed individual living near
these plants, the Agency concluded that
an annual emission limit, rather than an
emission limit per unit of rack
processed, is the more appropriate form
of the standard.

VI. Sources for Which Standards Are
Not Proposed

EPA has identified several source
categories that emit radionuclides to air
for which standards are not being
proposed. These emissions comprise -
radionuclides that occur naturally in the

-environment but are released to air due

to industrial processes. In addition to
these sources, EPA is not proposmg
emission standards for uranium fuel
cycle facilities, uranium mill tailings,
management of high level radioactive
wastes, and low energy accelerators.
The reasons for these decisions are
discussed in the following paragraphs.
Additional supporting information may

- be found in the Docket and in the

v

Background Information Document,

Estimates of risk used in this analysis
were developed using methods and
assumptions discussed in Unit I.C. of
this notice. It is important to recognize
that the actual risk to specific
individuals may differ greatly from the
estimates because the circumstances
involving the actual exposure may differ
greatly from the assumptions used to
make the estimates.

A. Coal-Fired Boilers

Large, coal-fired boilers are used by
utilities and industry to generate
electricity and by industry to make
process steam and to heat water for
space heaters and industrial processes.
When these boilers are operating, trace
amounts of uranium, radium, thorium,
and decay products of these
radionuclides that are present in coal
become incorporated into the fly ash
and are emitted along with the
particulates into the air. Technology that
removes particulates will, therefore, also
limit radionuclide emissions.

Particulate emissions from new utility
boilers are controlled under Section Il
of the Act (43 FR 42154, September 19,
1978, revised by 44 FR 33613, June 11,
1979). These New Source Performance
Standards (NSPS) require utility boilers
constructed after September 19, 1978, to
have best available technology that
limits particulate emissions to 13
nanograms per Joule (ng/]) (0.03 pound/
million Btu). To meet this emission
standard, electrostatic precipitators
(ESPs) or fabric filter systems are
usually installed. Doses from utility
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boiler radionuclide emissions under.
NSPS are low, less than 1 mrem/y to

any organ, and there is no practical way

to reduce them further since best

. available technology is already being
used. Further reduction in emissions
would require a second fabric filter or
ESP in series with the first; this would
be unreasonably expensive for the
emission reduction achieved. Thus,

radionuclide emission standards for new
utility boilers would be either redundant

or, if more restrictive, prohibitively
expensive.

Particulate emissions from new large
industrial boilers are controlled by
NSPS that limit particulate matter to 43
ng/] (0.1 pound/million Btu). EPA plans
to propose NSPS for smaller industrial
boilers also; draft proposed limits have
been circulated for comment. These
standards should reduce particulate
emissions to low levels and should
correspondingly reduce doses to nearby
individuals from radionuclide emissions
to less than 1 mrem/y to any organ.
With NSPS in place, radionuclide
standards for industrial boilers would
be redundant.

_ Existing utility and industrial boilers
are regulated for particulate emissions
by State Implementation Plans (SIPs)
required by the Act. Limits vary for
specific plants, but, in-general, SIPs
require large boilers located in
populated areas to be well controlled
with ESPs. Preliminary information
indicates that retrofitting existing utility
boilers to further reduce radionuclide

emissions would cost approximately $15

billion for capital improvements and $3
billion a year to operate them. Total -
retrofitting of the industry with best
available technology would reduce the
estimated potential health effects by
about 1 to 2 per year. For industrial

boilers, the costs are about $3 billion for

capital improvements and $0.7 billion to
operate them. Total retrofitting of the
industry with best available technology
would reduce the estimated potential
health effects by about 1 every three
years. For both utility and industrial
boilers, the costs are judged to be
unreasonable in comparison to the
reduction in dose and risk that would
result.

The amount of radionuclides that
could potentially be emitted by coal-
fired boilers is strictly limited by the
amount of uranium and thorium in the
incoming coal. EPA has no reasons,
therefore, to expect that massive
releases of radionuclides will occur or

that current emission rates will increase

significantly. Under the current Federal
and State regulatory programs,

emissions should slowly decrease as old
boilers are replaced.

In summary, EPA is not proposing
standards for coal-fired boilers because
existing emission controls that limit
particulate releases also limit
radionuclide releases. The risks to
nearby individuals and the total risks to
populations after application of controls
already required are not large when
compared to the cost of additional
control technology. There is no potential
for emissions to increase due to the

limited amounts or radionuclides within '

the coal; rather, overall emissions will
decrease with time as old plants are
replaced with new. ones with improved
emission controls ds required by the
NSPS for particulate emissions.

EPA did consider the possibility that
boilers may be using coal with
radionuclide content that is significantly
above average or that existing boilers
may be operating in a8 manner that
causes elevated emissions of
radionuclides. If this is the case, there
could be a subcategory of coal-fired
boilers for which it would be
appropriate to issue an emission
standard. EPA requests comments and
information on whether these situations
do exist, their causes, their significance
to.public health, whether émission
standards are needed, and what
emission levels would be appropriate.

B. Phosphate Industry

The phosphate industry processes
phosphate rock to produce fertilizers,
detergents, animal feeds and other
products. The production of fertilizer
uses approximately 80 percent of the
phosphate rock mined in the United
States. Diammonium phosphate and
triple superphosphate are the phosphate
fertilizers produced in the largest
quantities. Phosphate deposits contain
large quantities of natural radioactivity,

principally uranium-238 and members of -

its decay series. Uranium concentrations
in phosphate deposits range from 10 to
100 times the concentration of uranium
in other natural rocks and soils.

The processing of phosphate rock in
dryers, grinders, and fertilizer plants
results in the release of radionuclides
into the air. As with coal-fired boilers,
control techniques that remove
particulates will also control
radionuclide emissions and risks.
Particulate emissions from the process

‘exhausts of these plants are already

well controlled, and the doses to
individuals and populations from the
radionuclides contained in the

sparticulates are less than 15 mrem/y to

any organ.
Particulate emissions from new or
modified phosphate rock dryer and

Hei nOnli ne --

grinder facilities are already regulated
by NSPS under Section 111 of the Act
(47 FR 16582, April 16, 1982). To meet
these standards, high-energy scrubbers
of high-energy ESPs are usually installed
on dryers, and fabric filters are installed
on grinders. Particulate emissions from
existing dryers and grinders are
regulated under SIPs. About 20 percent
ot the existing dryers already have
controls equivalent to NSPS; the
remaining dryers either employ low-
energy or medium-energy scrubbers.
About 75 percent of the existing grinders
already have controls equivalent to
NSPS; the remaining grinders use the
equivalent of medium-energy scrubbers.
To retrofit all existing phosphate rock

) dryers with best available technology

would require a capital expenditure of
$44 million and an increase of $3 million
in annual operating costs. This would
reduce the maximum individual bone
dose from 15 mrem/y to 3 mrem/y and
avoid 1 health effect in 50 years of.
operations. To retrofit all existing
phosphate grinders with best available
technology would require a capital
expenditure of $4 million but would not
increase the annual operating cost. This
would reduce the maximum individual
bone dose from 1 mrem/y to 0.2 mrem/y
and avoid 1 health effect in 500 years of
operations.

Phosphate fertilizer plants use wet-
scrubber systems on their process
exhausts. These controls are needed to
comply with NSPS (40 CFR Part 60,
Subparts T through X) or SIPs for
fluoride emissions. About 75 percent of
the existing industry production
capacity is controlled by both primary
and secondary scrubbers. Scrubbers
used to control fluoride emissions are
also effective controls for particulate
emissions.

To retrofit all existing fertilizer plants
with secondary scrubbers on their
diammonium phosphate and triple )
superphosphate process stacks would
require capital costs of $14 million and
would result in an increase of $1.5
million in annual operating costs. This
would reduce the maximum individual
bone dose from 2 mrem/y to 1 mrem/y
and would avoid 1 health effect in 500 .
years of operations.

In summary, EPA is not proposing
standards for phosphate rock dryers and
grinders or phosphate fertilizer plants,
because (1) the bone dose to individuals
represent a small hazard to health
compared to a similar dose to most
other organs, (2) the potential for
increased emissions is not present due
to the limited amount of radionuclides in
the phosphate rock, (3) other Clean Air
Act standards require controls that also
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reduce radionuclide emissions, and (4)
the cost to further reduce radionuclide
emissions is unreasonably large
compared to the additional protection
achieved.

About 25 percent of the phosphate
rock used for fertilizer production is
treated in calciners rather than dryers to
remove organic matter prior to
processing. Since calciners operate at
significantly higher temperatures than
dryers, this may result in the
volatilization and release to air of
significant quantities of polonium-210,
similar to the emissions from elemental
phosphorus plants. Radionuclide
emission studies are being planned for
phosphate rock calciner plants.
However, no radionuclide emission data
are available for calciners, and, -
therefore, EPA is unable to determine at
this time that standards are needed for
these facilities. EPA requests comments
and information on these emissions,
their significance to public health,
whether emission standards are needed,
and what limits would be appropriate.

C. Other Extraction Industries

Almost all industrial operations
involving removal and processing of
soils and rocks to recover valuable
commodities release some radionuclides
into the air. EPA has carried out studies
of airborne radioactive emissions from
such mining, milling, and smelting
operations.

The industries studied include iron,
copper, zing, clay, limestone, fluorspar,
and bauxite. These are relatively large
industries and are, therefore, considered
to have the greatest potential for
emitting radioactive materials into the
air.

- Although the analysis of data from -
these stidies is not complete, the -
information available to the Agency at
the present time shows that the
radiation doses to individuals and
populations from radionuclide emissions
“from these types of facilities are small
and would not be reduced at reasonable
cost. Therefore, EPA is not proposing
standards for these parts of the
extraction industry.

D. Uranium Fuel Cycle Facilities,
Uranium Mill Tailings, and
Management of High Level Waste

The Uranium Fuel Cycle (UFC)
consists of operations associatd with
production of electric power for public
use by light-water-cooled reactors using
uranium fuel. It includes light-water-
cooled nuclear power plants and
facilities that mill the uranium ore,
-enrich uranium, and fabricate and
reprocess uranium fuel. EPA has
promulgated emission standards for

normal operations of the UFC under the
Atomic Energy Act (40 CFR Part 190).
These standards limit the annual dose .
equivalent to body organs of nearby
individuals to 25 mrem/y 75 mrem/y for
the thyroid) and limit the emissions of
krypton-85, iodine-129, and other long-
half-life, alpha-emitting, transuranium
radionuclides. As a practical matter, the
EPA standards and their implementation
by the NRC require the use of best -
available technology, which keeps doses
to individuals and populations to low
levels. The estimated individual risk
associated with 25 mrem/y to all organs

" for a lifetime is about 1 in 2000.

Uranium mill tailings remain after
uranium ore is processed to remove the
uranium. Altogether, there are many
thousands of acres of these tailings at
both inactive and active uranium mill
sites, mosely in the Southwest. Large
amounts of radon-222 are emitted to air
from the pxles due to the radium-226
remaining in the tailings after the
uranium is removed. Congress
addressed this problem through the .
Uranium Mill Tailings Radiation Control
Act of 1978 (Pub. L. 95-604). Under this
authority, EPA has active programs to
promulgate standards requiring remedial
actions that will, among other
objectives, prevent these tailings from
being moved and prevent radon from
escaping after the piles become inactive.
Standards have been promulgated for
inactive mill sites and will soon be
proposed for active mill sites.

The highly radioactive liquid or solid
wastes from reprocessing spent nuclear
fue), or the spent fuel elements
themselves if they are disposed of
without reprocessing, are called “high
level wastes”. Over the last several
years, the Federal government has
intensified its program to develop and
demonstrate a permanent disposal
method for high level waste. As part of
this effort, EPA has proposed standards
to limit radiation exposure of members
of the public from management of this
waste prior to disposal (47 FR 58198,
December 29, 1982). These proposed
standards would limit the annual dose
equivalent to any member of the public
to 25 mrem/y to the whole body, 75
mrem/y to the thyroid, or 25 mrem/y to
any other organ. Waste managment
operations are also to be conducted so
as to reduce exposures below these
levels to the extent that this is
reasonably achievable:

_ EPA is not proposing additional
radionuclide standards for UFC
facilities, uranium mill tailings, and high
level wastes because the Agency
believes that EPA standards established
(or to be established) under other
applicable authorities will protect public
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health with an ample margin of safety in
the same way as an emission standard
established under Section 112 of the Act.

E. Low Energy Accelerators

Accelerators, which impart energy to
charged particles such as electrons,
alpha particles, and protons, are used
for a wide variety of applications,
including radiography, activation
analysis, food sterilization and
preservation, radiation therapy, and
research. There are over 1,200
accelerators in use in the United States,
not including accelerators owned by
DOE. This number has been growing at
a rate of approxnnately 65 machines per
year.

Accelerators other than those-owned
by the DOE operaté at low energy levels
(i.e., less energy is imparted to the
particles). These machines emit very
small quantities of radionuclides
(specifically, carbon-11, carbon-14,
nitrogen-13, oxygen-15, and argon-41)
because they operate at relatively low
energies. In addition, those accelerators
using tritium targets may emit a small .
quantity of tritium, typically less than 1
Ci/y. The quantity of radionuclides
produced is so small that the doses and
health risks associated with those
emissions are extremely low, generally
several orders of magnitude less than
other sources discussed in the proposed
rule. Further, there is no practical way to
reduce them. EPA is not proposing
standards for accelerators because of
the low doses, less than 1 microrem/y to
nearby individuals, and because there is
no potential for the doses from existing
or new facilities to exceed this level

* significantly,

F. Request for Comments

EPA requests comments on its .
proposed decisions not to issue
standards for radionuclide emissions
from the categories of sources just
described. These decisions will be
reconsidered if additional information
becomes available indicating that doses
and risks are significantly greater, costs
are significantly lower, or controls are
more available than those on which EPA
based its decisions. _

If the Administrator decides not to
issue standards for particular source
categories, such decisions are likely to
be accompanied by determinations that
these decisions are of nationwide scope
and effect under the terms of sectlon
307(b) of the Act.

VIII. Miscellaneous
A. Docket

The Docket is an organized and
complete file of all information
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considered by EPA in the development
of these proposed standards. The

Docket allows interested persons to
identify and locate documents so that
they can effectively participate in the
rulemaking process. It also serves as the
record for judicial review.

A transcript of the hearing and all
written statements will be placed in the
Docket and will be available for
inspection and copying durmg normal
working hours.

B, Executive Order 12291

Under Executive Order 12291, issued
February.17, 1981, EPA must judge
whether a rule is a “major rule” and,
therefore, subject to the requirement
that a Regulatory Impact Analysis be
prepared. EPA has detemined that this
rule is not a major rule as that term is
defined in Section 1(b) of the Executive
Order.

EPA concluded that the rule is not,
major under the criteria of section 1(b)
because the annual effect of the rule on
the economy will be less than $100
million. It will not cause a major
increase in costs or prices for any sector
of the economy or for any geographic
region. Also, it will not result in any
significant adverse effects on-
competition, employment, investment,
productivity, innovation, or on the
ability of United States enterprises to
compete with foreign enterprises in
domestic or foreign markets.

This proposed rule was submitted to
the Office of Management and Budget
{OMB) prior to publication, as required
by the Executive Order.

List of Subjects in 40 CFR Part 61

Air pollution control, Asbestos,
Beryllium, Hazardous materials, -
Mercury, Vinyl chloride, Radionuclides.
C. Paperwork Reduction Act

The Paperwork Reduction Act of 1980

(Pub. L. 96-511) (PRA) requires that the .

Office of Management and Budget
review reporting and recordkeeping
requirements that constitute
“information collection” as defined.
Assuming, without deciding, that some
or all of the proposed reporting and
recordkeeping requirements constitute
information collection within the
meaning of the PRA, the PRA requires
the Office of Management and Budget to
review information collection activities
to determine whether they are
“necessary for the proper performance

of the functions of the Agency” (section

3508).

This proposal if promulgated, would
impose reporting and recordkeeping
requirements for one Federal agency
and on owners and operators of

elemental phosphorus plants and
underground uranium mines.

EPA requests comments on the
reasonableness of the information
collection requirements and on the costs
involved as compared to other means of
compliance determinations. -

"D Regulatory Flexibility Analysis

Section 603 of the Regulatory
Flexibility Act, 5 U.S.C. 603, requires
EPA to prepare and make available for
comment an “initial regulatory
flexibility analysis” in connection with
any rulemaking for which there i a
statutory requirement that a general
notice of proposed rulemaking be
published. The “initial regulatory
analysis” describes the effect of the
proposed rule on small business entities.

However, Section 604(b) of the
Regulatory Flexibility Act provides that
Section 603 “shall not apply to any
proposed * * * rule if the head of the
Agency certifies that the rule will not, if
promulgated, have a significant
economic impact on a substantial
number of small entities.”

EPA believes that virtually all small,
businesses covered by this proposed
rule are already meeting the proposed
standards. Therefore, this rule will have
little or no impact on small businesses.

For the preceding reasons, I certify
that this rule, if promulgated, will not
have significant economic impact on a
substantial number of small entities.

Dated: March 29, 1983.
Lee Thomas,

Acting Administrator.

It is proposed to amend Part 61 of
chapter I'of title 40 of the Code of
Federal Regulations as follows:

1. By adding to the table of sections
the following items:

Subpart K—National Emission Standards
for Radionuclide Emissions from
Department of Energy Facilitles

Sec.

61.120 Designation of facilities.

61.121 Definitions.

61.122 Standard.

61123 Emission monitoring and test
procedures.

61.124 Compliance and reporting.

Subpart L—National Emission Standard for

Radionuclide Emissions From Facilities
Licensed by the Nuclear Regulatory
Commission and Federal Facllities Not
Covered by SubpartK -

61.130 Applicability.
61.131 Definitions.
61.132 Standard.

Subpart M—Natlonal Emission Standard for
Radionuclide Emisslons From Underground
Uranlum Mines

61.140 Applicability.
61.141 - Definitions.

Sec. -

61.142 Standard.
61.143 Emission tests.
61.144 Reporting.

Subpart N—Nationatl Emission Standard for
Radionuclide Emissions From Elemental
Phosphorous Plants
61.150 Applicability.
61.151 Definitions.
61.152 Standard.
61.153 Emission tests.
61.154 Test methods and procedures
61.155 Monitoring of Operations,

* * * * -
Appendix B—Test Methods
* » * * *

Method 111—Determination of polonium-210
emissions from stationary sources.
Authority: Sec. 112 and 301(a), Clean Air

Act, as amended [42 U.S.C. 7412, 7601(a)].

2. By adding the following Subpart K:

Subpart K—National Emission
Standards for Radionuclide Emissions
From Department of Energy Facllities

§61.120 Deslgnation of facliities.

The provisions of this subpart apply to
radiation dose equivalent values received by
members of the public as the result of
operations at facilities that are owned or
operated by the Department of Energy and
that emit radionuclides to air.

§61.121 Definitions.

(a) "Whole body” means all human
organs, organ systems, and tissues
exclusive of the integumentary system
(skin) and cornea.

(b) “Organ” means any human organ
or tissue exclusive of the integumentary
system (skin) and the cornea.

{c) “Radionuclide” means any nuclide
that emits radiation.

(d) “Dose equivalent” means the
product of absorbed dose and
appropriate factors to account for
differences in biological effectiveness
due to the quality of radiation and its
distribution in the body. The unit of the
dose equivalant is the rem.

§61.122 Standard.

Emissions of radionuclides to air from
operations of Departmenit of Energy
facilities shall not exceed those amounts
that cause a dose equivalent rate of 10
mrem/y to whole body or 30 mrem/y to
any organ of any member of the public.

§61.123 Emission monitoring and test
procedures.

To determine compliance with the

- gtandard, tadionuclide emissions shall

be determined and dose equivalent
values to members of the public
calculated using EPA approved
sampling procedures, codes AIRDOSE~
EPA and RADRISK, or other procedures
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which EPA has determined to be
suitable.

§61.124 Compllance and reporting.

DOE shall submit to EPA an annual
report which includes the results of
monitoring emissions from points
subject to this standard and dose
calculations for each site. The report
shall also describe the DOE program for
maintaining airborne radionuclide
releases as low as practicable below the
standard, including a discussion of
current controls, new control equipment
installed during the year, and a
discussion of new controls that are
under consideration.

3. By adding the following Subpart L:

Subpart L—National Emission
Standards for Radlonuclide Emissions
From facilities Licensed by the Nuclear
Regulatory Commission and Federal
Facilities Not Covered by Subpart K

§61.130 Applicabllity.

The provisions of this subpart apply
to NRC-licensed facilities and to
facilities owned or operated by any
Federal agency other than the -~
Department of Energy, except that this
subpart does not apply tofacilities
regulated under 40 CFR Part 190 or to
any accelerator.

§61.131 Definitions.

(a) “Agreement State” means and
State with which the Atomic Energy
Commission or the Nuclear Regulatory
Commission has entered into an
effective agreement under subsectin
274(b) of the Atomic Energy Act of 1954,
as amended.

(b) “Dose equivalent” means the
. product of absorbed dose and
appropriate factors to account for
differences in biological effectiveness
due to the quality of radiation and its
distribution in the body. The unit of the
dose equivalent is the rem.

{c) “NRC/licensed facility” means any
facility licensed by the Nuclear
Regulatory Commission or any
Agreement State to receive title to,
receive, possess, use, transfer, or deliver
any source, by-product, or special
nuclear material.

(d) “Organ” means any human organ
or tissue exclusive of the integumentary
system (skin) and the cornea.

(e) “Radionuclide” means any nuclide
that emits radiation.

§61.132 Standard.

(a) Emissions of radionuclides to air
from facilities subject to this subpart
shall not exceed those amounts that
cause a dose equivalent rate of 10
mrem/y to any organ of any member of
the public.

{b) This standard shall be
implemented using pathway and dose
equivalent calcuations based on EPA's
codes AIRDOSE-EPA and RADRISK or
modeling techniques which, in EPA’s

judgment, are as suitable for particular

applications as the EPA codes.
4. By adding the following Subpart M:

Subpart M—Natlonal Emission
Standard for Radionuclide Emission
From Underground Uranium Mines

§61.140 Applicabliity.

The provisions of this subpart are
applicable to owners or operators of
underground uranium mines.

§ 61.141 Definitions.

{a) “Unrestricted area,” as used in this
subpart, means an area not under the
control of the mine owner or operator or
a governmental agency for the purpose
of restricting the use or establishment of
structures for residential purposes.

(b) “Mine vent” means a shaft
extending from the working areas of an
underground uranium mine to the earth's
surface for the purpose of discharging
ventilation air from the mine to the
earth’'s atmosphere.

(c) “Curie” is a unit of radioacitivity
equal to 37 billion nuclear
transformations (decays) per second. -

§61.142 Standard.

The radon-222 emissions to air from
the mine vents of an underground
uranium mine shall not result in an
increase in the annual average randon-
222 concentration in air in an )
unrestricted area in excess of 0.2 pCi/1.

§61.143 Emission tests.

(a) Unless a waiver of emission
testing is obtained under 61.13, each

" mine owner or operator subject to 61.142

shall measure the radon-222 emissions
from each of his mine vents:

* (1) Within 90 days of the effective
date of this rule, and annually
thereafter, in the case of an existing
source or a new source which has an

. initial startup date preceding the

effective date of this rule; or

(2) Within 90 days of startup, and
annually thereafter, in the case of a new
source that did not have an initial
atartup date proceding the effective

ate.

(b) The Administrator shall be
notified at least 30 days prior to an
emission test so that EPA may, at its
option, observe the test.

(c) Each emission test shall consist of
three runs. The tests shall be conducted
during normal operating and ventilation
conditions. The average of all three runs
shall apply in computing the emission

rate.
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(d) For use in calculating radon-222
concentrations in unrestricted areas
under § 61.144, the annual emissions
from each mine vent shall be determined
by multiplying the radon-222
concentration measured in the air
emitted from the mine vent by the total
volume of air discharged through the

> vent over a one year period based on

continuous operation of the ventilation
system.

(e) Records of emission test results
and other data needed to determine
total emissions shall be retained at the
source and made available for

" inspection by the Administrator for a

minmium of 2 years.

§61.144 Reporting.

(a) Each owner or operator of a source
subject to the requirements of § 61.142
shall calculate the average annual
radon-222 concentration in air at the
nearest unrestricted area to each of the
mine vents from his mine using the
following equation:

¢=013Q, (X,

Where

C;= radon-222 concentration in picocuries
per liter (pCi/1) at location j due to all
vents from the mine.

Q= radon emission rate in kilocuries per
year from vent i.

X,= distance in kilometers from mine vent i
to location §.

(b) Rather than use the method
prescribed in paragraph (a), an owner or
operator of a mine may, subject to the
approval of the Administrator, use
dispersion factors based on site specific
meteorology.

(c) The calculations performed under
paragraph (a) or (b) shall be reported to
the Administrator within 30 days of
completion of the emission tests
required under § 61.143.

5. By adding the following Subpart N:

Subpart N—National Emission
Standard for Radionuclide Emission
From Elemental Phosphorus Plants .

§61.150 Applicability.

The provisions of this subpart are
applicable to owners and operators of
nodulizing kilns and electric furnaces at
elemental phosphorus plants.

§61.151 Definitions.

.(a) “Elemental phosphorus plant"
means any facility that processes
phosphate rock to produce elemental
phosphorus using pyrometallurgical
techniques. o

(b) “Nodulizing kiln” means a unit 1n
which phosphate rock is heated to
convert it to a nodular form.
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(c) “Electric furnace” means a unit in
which the phosphate rock is heated with
silica and coke to reduce the phosphate
to elemental phosphorus.

{d) “Curie” is a unit of radioactivity
equal to 37 billion nuclear
transformations (decays) per second.

§61.152 Standard.

Emissions of polonium-210 to air from
sources subject to this subpart shall not
exceed 1 curie in a calendar year.

§51.153 Emission tests.

{a) Unless a waiver of emission
testing is obtained under § 61.13, each
owner or operator required to comply
with § 61.152 shall test emissions from
his source within the following time
limits:

(1) Within 90 days of the effective
date of this rule in the case of an
existing source or a new source that has
an initial startup date preceding the
effective date of this rule; or '

(2) Within 90 days of startup in the
case of a new source that did not have
an initial startup date preceding the
effective date of this rule.

(b) The Administrator shall be
notified at least 30 days prior to an
emission test so that EPA may, at its
option, observe the test.

(c) Each emission test shall consist of
three runs. The phosphate rock
processing rate during each test shall be
recorded. The averge of all three runs
shall apply in computing the emission
rate. For determining compliance with
the emission standard of § 61.152, the
annual polonium-210 emissions shall be
determined by multiplying the polonium-
210 emission rate in curies per metric
ton of phosphate rock processed by the
annual phosphate rock processing rate
in metric tons. In determining the annual
phosphate rock processing rate, the
values used for operating hours and
operating capacity shall be values that
will maximize the expected production
rate. If the owner or operator of a source
subject to this subpart changes his
operation in a way that could change his
emissions of polonium-210, he may
determine his compliance with the
requirements of this subpart on the basis
of calculations using data from previous
-emission tests.

{d) All samples shall be analyzed, and
polonium-210 emissions shall be
determined within 30 days after the
source test. All determinations shall be
reported to the Administrator by a
registered letter dispatched before the
close of the next business day following
such determination.

(e) Records of emission test results
and other data needed to determine
total emissions shall be retained at the

" source and made available for

inspection by the Administrator for a
minimum of 2 years.

§61.154 Test methods and procedures.

(a) Each owner or operator of a source
required to test emissions under ‘
§ 61.153, unless an eqivalent or alternate
method has been approved by the
Administrator, shall use the following
test methods:

. 1. Test Method 1 of Appendix A to
Part 60 shall be used to determine
sample and velocity traverses;

2. Test Method 2 of Appendix A to
Part 60 shall be used to determine
velocity and volumetric flow rate;

3. Test Method 5 of Appendix A to
Part 60 shall be used to collect
particulate matter containing the
polonium-210;

4. Test Method 111 of Appendix B to
this part shall be used to determine the -
polonium-210 emissions.

§61.155 Monitoring of operations.

(a) The owner or operator of any
source subject to this subpart using a
wet scrubbing emission control device
shall install, calibrate, maintain, and
operate a monitoring device for the
continuous measurement of the pressure
loss of the gas stream through the
scrubber. The monitoring device must be
certified by the manufacturer to be
accurate within =+ 250 pascals (+ 1 inch
of water). Records of these
measurements shall be maintained at
the source and made available for
inspection by the Administrator for a
minimum of two years.

(b) For the purpose of conducting an
emission test under § 61.153, the owner
or operator of any source subject to the
provisions of this subpart shall install,
calibrate, maintain, and operate a
device for measuring the phosphate rock
feed to any affected nodulizing kiln. The

measuring device used must be accurate

to within =+ 5 percent of the mass rate
over its operating range.

Appendix B—[Amended}

8. By adding the following test method
of Appendix B:

Method 111—Determination of Polonium-210
Emissions From Stationary Sources

Performance of this method should
not be attempted by persons unfamiliar
with the use of equipment for measuring
radioactive disintegration rates.

1.0 Applicability and Principle

1.1 Applicability. This method is
applicable to the determination of
polonium-210 emissions in particulate
samples collected in stack gases.

1.2 Principle. A particulate sample is
collected from stack gases as described
in Method 5 of Appendix A to 40 CFR

Part 60. The polonium-210 in the sample
is put in solution, deposited on a metal
disc and the radioactive disintegration
rate measured. Polonium in acid solution
spontaneously deposits on surfaces of
metals which are more electropositive.
than polonium. This principle is
routinely used in the radiochemical
analyses of polonium-210 (reference 1).

2.0 Apparatus

2.1 Alpha-counter photomultiplier
tube, (5 cm), with associated electronics
to record pulses. _

2.2 Constant temperature bath at
85°C.

2.3 Polished nickel discs, 3.8 cm
diameter, 0.6 mm thick. 3

24 Silver activated zinc sulfide
screen.

2.5 Beakers, 400 ml, 150 ml.

2.6 Hot plate, electric.

2.7 -Fume hood. .

2.8 Teflon beakers, 150 ml.

Teflon is a registered trademark of
DuPont Co. o

3.0 Reagents

3.1 Analysis.

3.1.1 Ascorbic acid, reagent grade.

3.1.2 Distilled water.

3.1.3 Hydrochloric acid 12M,
concentrated reagent grade.

3.1.4 Hydrofluoric acid 28M, reagent
grade. _

3.1.5 Nitric acid 16M, concentrated
reagent grade. .

3.1.6 Perchloric acid 12M, 72 percent
reagent grade.

3.1.7 Sodium hydroxide 18M.
Dissolve 720.g of sodium hydroxide
pellets in distilled water and dilute to 1
liter.

3.1.8. Trichloroethylene.

3.2. Standard solution. Prepare
calibrated solution of polonium-210 from
supplier of this radionuclide. Known
aliquots are to be used to establish
efficiency of deposition.

4.0 Procedure

4.1 Sample Preparation. .

4.1.1 Place filter collected by EPA
Method 5 Part 60 in Teflon beaker, add
30 m! hydrofluoric acid and evaporate to
dryness on hot plate in hood.

4.1.2 Repeat step 4.1.1 until glass
fiber filter has been digested. .

4.1.3 Add 100 ml 18M nitric acid to
residue in Teflon beaker and evaporate
to dryness. Do not overheat.

414 Add 50 ml 18M nitric acid to
residue from step 4.1.3 and heat to 80°C.

4.1.5 Decant acid solution into glass
beaker and add 10 ml 12M perchloric
acid.

4.1.6 Heat acid mixture to perchloric
acid fumes. .
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4.1.7 Adjust volume to 60 ml with
distilled water and neutralize with 18M
sodium hydroxide.

4.1.8 Dilute to 100 ml with distilled
water and adjust solution to 0.5M in HCl1
by adding 4 ml 12M hydrochloric acid.

4.2 Sample Analysis. Analyze the
solution for polonium-210 using any
published method which involves the
spontaneous electrodeposition of
polonium-210, including the method

. described below:

4.21 Add 200 ml of ascorbic acid
and heat solution to 85°C in constant
temperature bath.

4.2.2 Melt a thin coating of
polyethylene on the unpolished side of
disc to prevent deposition. Adhesion of
the polyethylene to the disc is enhanced
by sanding the nickel surface with
garnet paper.

4.2.3 Clean polished side with
trichloroethylene, hydrochloric acid, and
distilled water.

4.2.4 Suspended nickel disc in the
solution using glass or plastic hook.

4.2.5 Maintain disc in solution for 3
hours while stirring the solution.

4.2.6 Remove nickel disc, rinse with
distilled water and dry at room
temperature.

4.3 Measurement of Polonium-210.

4.3.1 Position deposition side of
nickel disc adjacent to zinc sulfide
screen on photomultiplier tube and
count pulses.

4.3.2 Establish background count
rate by measuring counts over clean
nickel discs. .

4.3.3 Determine procedure efficiency
by adding calibrated aliquots of
polonium-210 to acid solution with clean
filter and following procedure through
radioassay step.

4.3.4 Determine counter efficiency by
carefully evaporating known aliquots of
polonium-210 on nickel disc and
measuring count rate, comparing count
rate to known disintegration rate as
fraction.

5.0 Calculations

5.1 Calculate the curies of polonium-
210 in the sample using the following
equation:

-

CrCo
2.22x10*'* (E¢)(E,THD)

A =Curies of polonium-210 in sample.

C=total sample counts for counting
period.

Cy=background counts for counting
period.

Ep=procedure efficiency.

Es=counting efficiency.

T=counting time in minutes.

D =decay correction.

5.1.1 Decay Correction

0.893(M
Decay comection (D) =e — "
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T=time in days from midpoint of
collection time to the counting time.

t% =radiological half life of polonium-
210, 138.4 days.

5.2 Procedure for Calculating
Emissions.

Calculate the polonium-210 emission
per metric ton of rock processed using
the following equation:

AQs
VM

E=Curies of polonium-210 per metric
ton of rock processed.

A=Curies of polonium-210 in sample
from 5.1.

Qs=Volumetric flow rate of effluent
stream in m%h.

V,=Total volume of air sampled in m?.

M=Rock processing rate during
sampling in metric tons/hr.
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