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ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Part 61
[FAL 3504-3]

National Emisslon Standards for
Hazardous Alr Pollutants; Regutation
of Radlonuciides

AQENCY: Environmental Protection
Agency,

ACTION: Proposed rule and notice of
public hearing.

SBUMMARY: On December 8, 1987, the DC
Circuit Court granted EPA's motion for a
voluntary remand of all radlonuclide
National Emission Standards for
Hazardous Air Pollutants (NESHAPs)
and decisions not to regulate certain
categories of radionuclide emissions
that had been challenged in petitions for
review (EDF v. EPA). The Court ordered
EPA to propose its regulatory decisions
for all radionuclide source categories
within 180 days and to finalize them
within 360 days. On March 17, 1988, the
Court modified the order to require EPA
to propose regulatary decisions by
February 28, 1989 and take final action
by August 31, 1889,

This'notice presents the
Administrator's reexamination of
regulatory decisions and issues
associated with the use of section 112 of
the Clean Air Act to control the
emission of radionuclides from the
following source categories: DOE
Facilities, Licensees aof the Nuclear
Regulatory Commission and Non-DOE
Federal Facilities, Uranium Fuel Cycle
Facilities, Elemental Phosphorus Plants,
Coal-Fired Boilers, High-level Nuclear
Waste Disposal Pecilities,
Phosphogypsum Stacks, Undecgronnd
and Surface Uranium Mings, and
Licensed and Inactive Uranium Mill
Tailings Piles. It proposes four policy
alternatives that could be used in setting
NESHAPs following the DC Circuit's
decision in VNRDC v. EPA. 824 F.2d 1148
(1887). The declisions that would result
from application of each of the policy
approaches to the radionuclide source
categories are described and the
resulting standards are proposed. Also
included is a discussion of the issues
raised by all the parties to the litigation
that has surrounded these regulatory
decisions.

Public hearings will be held to provide
interested persons an opportunity for
oral presentation of data. views. or
arguments concerning these proposed
actions.

DATES: Comntents. Comments must be
received on or before May 15, 1988.

Public Hearing. Public hearings will
be held In Washington, DC on April 10
and 11, 1989 and in Las Vegas, Navada
on April 13 and 14, 1988.

Reguest to Speak at Hearings.
Persons wishing to present.oral
testimony should notify EPA by April 3,
1989.

ADDRESSES: Comments should be
submitted (in duplicate if possible) to:
Central Docket Section {A~130),
Environmental Protection Agency, Attn:
Docket No. A-79-11. Washington, BC
20460,

The rulemaking record Is contained in
Docket No. A-78-11. This docket is
located in Room 4, South Conference
Center, Central Docket Section,
Environmental Protection Agency, 401 M
Street SW., Washington, DC 20460. The
docket may be Inspected between 8 a.m.
and 3 p.m. on weekdays. A reasonable
fee may be charged for copying:

Single copies of the Draft Background
Information Document and Draft
Economic Assessment (which,
combined, form the draft Environmental
Impact Statement (EIS)) have been
placed in the docket. Other documents
available for review include: A Guide
for Determining Compliance with the
Clean Air Act Standards for
Radionuclide Emisslons from NRC-
Licensed and Non-DOE Federal
Facilities (January 1988); NRC
Regulatory Guide 3.58. Methods for
Rstimating Radloaclive and Toxic
Airborne Source Terms for Uranium Mill
Operations (March 1887); Procedures
Approved for Demonstrating
Compliance with 40 CFR Part 61 Subpart
] Ganuary 1868); Screening Techniques
for Determining Compliance with

Environmental Standards (March 1888);
and User’s Guide for the COMPLY Code
{Jamuary 1989). Coples of these
documents may be obtained by writing
to: Director, Criteria and Standards
Division (ANR-460), Office of Radiation
Programs, Environmental Protection
Agency, Washington DC 20460.

Requests to participate in the public
hearings should be made in writing to
the Director, Criteria and Standards
Diviaion. All requests for participation
should include an outline of the topic to
be addressed in the opening
statement(s), the amount of time
requested for the statement(s), and the
name of the participants. Statements
can be made at the hearings without
prior notice, but may be subject to tims
constraints, at the discretion of the
bearing officer. Statements should not
repeat information already presented in
written comments, but should eddress
additional information or Issues.

Locations for the hearings are:

In Washington—

Sheraton Inn, 8727 Colesville Rd..
Silver Spring, MD 20910.

In Las Vegas—

Thomas M. Mack Center., 4505 South
Maryland Parkway, Las Vegas, Nevada
89154,

FOR FURTHER INFORMATION CONTACT:
James M. Hardin, Environmental
Standards Branch, Criteria and
Standards Division (ANR-460), Officc of
Radiation Programs, Environmental
Protection Agency, Washington, DC
20460, (202) 475-9610.

SUPPLEMENTARY INFORMATION:
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L Definltions
A. Terms

Activily. The amount of a radioactive
material. it is a measure of the

!
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transformation rate of radioactive nuclei
at a given time. The customary unit of
activity. the curie, is 3.7x10'% nuclear
transformations per second.

Agreement state. Any state with
which the Nuclear

effective sgreement under subsection
274{k) of the Atomic Energy Act of 1954,
as amended 68 Stat. 919,

material (except source material and
special nuclear material) vielded in or
made radioactive by exposure 1o the
radiation incident to the process of
pmdndnguuﬂﬂﬂm-mﬂ-mﬂaqr
material and wastes from the processing
of ores primarily to recover their source
material content. i :

equivalent has the same risk (for the
model used to derive the weighting
fz;lc!u:q] esa u?md@.&zmh
all organs sues. purposes
of this standard, “effective dose :
equivalent” means the resuit of the
calculation uvsed to determine the dose
eqivalent to the whole body, by taking
into account the specific organs
receiving radiation and the radiation
effective dose tothebody asa

whole. The method used to calculate the
dose is described in detail in the

Half-Iife. The lime in which half the
atoms of a particular radioactive
substance transform, or decay, to
another nuclear form.

Incidence. This term is used lo denote
the number of fatal cancers ina
population. Other health effects {non-
fatal cancers, and
develo are noted i

Maximum individual risk. The
addifional cancer risk of a person due to
exposure for a 70-year lifetime at a point
of maximum concentration of a emitted
pollutant.

Pathway, A method or way that
radionuclides might contaminate the
?nvidrmmunt or reach people, e.g. air,

ood.

Radienuclide. A type of atom which
Zponlaneouﬂy undergoes radioactive

ecay.

Source term. The amount of
emisssions from a source, either
estimated, measured or reported, that is
used in the risk assessment. '

Transuranic. An element with an
alomic number greater than the atomic
number of uranium.

Uranium fuel cycle. The operations of
of uranium ore, ¢

conversion of uraninm, isotopic.
e e
uranium generation of electricity
a light-water-cooled nculear power plant
using uraninm fuel, and of
spent uranium fuel, to the extent that
these directly support the production of
electrical power for public use utilizing
nuclear energy. This definition does not
include operations, operations at
wasle diwl sites, transportation of
any radioactive muterial in support of
these aparations and the reuse of
recovered non-uranium special nuclear
and by-product materials from the cycle,

B. Acronyms

AEA—Atomic Energy Act, 42 11.8.C.
2011 ot seq. :

ALARA—As low as reasonably
achievable

AMC—American Mining Congress

ANPR—~Advanced Notice of Proposed
Rulemaking

BACT—Best available control

CAA—The Clean Air Act, 42 U.S.C. 7401
el seq.
CAP-88—Clean Air Act Assessment

CFR—Code of Federal Regulations
BID—The Draft Background Information

Document prepared in support of
this rulemaking (Volume 1 of the
draft EIS)

Emgmmah!mmmiclmpncl i
ssessment prepared in support

thixrnlmakh:gn?olmz-g&a
draft EIS)

DOE—United States Department of

EDF: tal Defense Fund
EPA—United States Environmental
Protection Agency

MSHA. &and Health
1A—Mining Safety

mrem—millirem, 1 x 10° rem
NAAQS—National Ambient Air Quality
Standards

NESHAP—National Emission Standard
for Hazardous Air Pollutants

NCRP—National Council on Radiation
Protection and Measurements

NRC—United States Nuclear Regulatory
Commission

pCi—picocurie, 1 X107 curie

UFC—Uranium Fuel Cycle

UMTRCA—Uranium Mill Tailings
Radiation Control Act of 1978, 42
U.S.C. 7801, et seq.

IL Ovesrview of Proposed Actions

Under section 112 of the Clean Air Act
{CAA), EPA is required fo establish
emission slandards for hazardous air
pollutants at a level which provides an
ample margin of safety to protect public
health. In Notural Resources Defense
Council, Inc, v. EPA, 824 F.2d 1146
(1987) (herealter referved to as Viny/
Chloride), the Court set out & two-step
decision process for EPA to follow in
seiting NESHAPs under section 112. The
two steps are: (1) Determine a “safe” or
“acceplable” health risk level and (2) set
the standard at the level—which may be
lower but not higher than the “safe” or
“acceptable” level—that protects public
health with an ample margin of safety.
The Administrator may instead use only
one step to set standards, bot if he does
this, he may not consider cost or
technology.

As discassed in detail in Section VI of
this notice, the Agency is, as it did in the
proposed Bmmmms&m‘] \ 53 *:tdicy
28496, proposing ternative
approaches for making these two
decisions under section 112.
Commentors should understand that the
final decision on the NESHAP approach
could be one of the four described in
tbilai notice a:‘h vﬁwﬁl.ﬁnﬂ
policy approa tive weight
it gives to the various risk measures and
uncertainties may become the
mm& for future NESI!hi:u!:

sions. Consequently, the Agency is
interested in comments on general
implications of the various policy
approaches in addition to comments on
the specific applications to the twelve
radionuclide source categories.

The framework adopted for NESHAPs
does not applym to otha'inﬁgmcy i
programs, Court's interpretation
the process required for establishing
NESHAPs did not extend to regulatory
decisions under any other section of the
CAA or other statute administered by
EPA: therefore, the Agency does not
envision applying the process described
below to : ts under
other Acts. Regulatory decisions under
other Acts will continue to be made
using decisional approaches pursuant to
those distinct statutory mandates.

The various policy approaches being
proposed differ in how the question of
acceptable risk is addressed and in how
uncertainty in risk measures is
considered: The Agency is using both
the four proposed approaches and the
applications of the approaches to the
radionuclide source categories as a
means to further frame the public debate
on these questions. The Agency believes
that' the broad ramifications of any
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particular approach for establishing

:mplab}e risk levels for all NESHAPs

e d be subject to informed public
te.

A. Safe or Acceptable Risk Policy
Approaches

Each of the four approaches treats the
acceplable risk decision differently. The
major characteristics of the four
proposed approaches to acceptable risk
and ample margin of safety decisions
are described below.

1. Approach A. Case-by-Case
Approach

This is the only approach in which all
the health information, risk measures
and potential biases, underlying
assumptions, and quality of the
information (i.e., uncertainties) are
considered together in the acceptable
risk decision. The preferred level for the
maximum individual lifetime risk in this
approach is 1074 or less; howsver,
different results for specific source
calegories may be reached based on
consideration of all the available
information.

2. Approach B, ' Incidence-Based
Approach

This approach only considers EPA's
best estimate of the total incidence of
fatal cancer in the acceptable risk
decision. The other-hearlh information,
including individual risk and the
uncertainties, are not considered until
the ample margin step. The incidence
level being proposed as acceptable is no
more than 1 case of fatal cancer per year
per source category.

3. Approach C. 11074 or Less
Maximum Individual Risk Approach

For this approach, the only parameter
considered in determining acceptable
risk is EPA's best estimate of the
maximum individual lifetime risk of
fatal cancer. The other health
information including incidence, and the
uncertainties, are considered in the
ample margin step. In this approach. a
maximum individual lifetime risk of no
greater than 1X1074 is acceptable.

4, Approach D. 1xX10°% or Less
Maximum Individual Risk Approach

This approach is similar to Approach
C, however, acceptable risk {s defined
as a maximum individial lifetime risk of
no greater than 1107°,

B. Ample Margin of Safety Decision

This decision is made separately after
the safe determination has been made.
The Administrator considers all the
health risk measures as well as the

technological feasibility, costs,
estimation uncertainties, economic
impacts of control technologies and any
other relevant information. An issue that
arises in this decision {s whether to
require all technologically feasible
controls which are affordeble no matter
how small the risk reduction.

IIL Historical Background of Radiation
NESHAPs

On December 27, 1879, EPA listed
radionuclides as a hazardous air
pollutant under section 112 of the CAA
[44 FR 76738 (December 27, 1979)]. EPA
determined that radionuclides are a
known cause of cancer and etic
damage and that radionuclides cause or
contribute to air pollution that may
reasonably be anticipated to result in an
increase in mortality or an increase in
serious irreversible or incapacitating
reversible illness, constituting a
hazardous air pollutant as defined by
section 112(a}(1). EPA then determined
that radionuclides presented a risk
warranting regulation under section 112,
and listed the pollutant under that
section. Having listed radionuclides as a
hazardous air pollutant, EPA was then
required by section 112(b)(1)(B) to
establish National Emissions Standards
for Hazardous Air Pollutants .
{NESHAPs) at the “level which [in the
jndsme?t of the Ad.l:::ln!.)f 2 strator] pmv!:l:;
anampemnrg:_ ety to protect
public health from such hazardous air
pollutant,” or find that they are not
haozﬂol::l and delist them. e

: 6, 1983, EPA propo

standards regulating radionuclide
emissions from four source categories:
{1) Elemental phosphorus plants, (2)
DOE facilities, (3) NRC licensed
facilities and non-DOE federal facilities
[NRC-licensees), and (4) underground
uranium mines. The Agency
simultaneously proposed its decision not
to regulate several other categories: (1)
Coal-fired boilers, (2) the phosphate
industry, (3) other extraction industries,
(4) uranium fuel cycle facilities, (5)
uranium mill t; , (6) high level
radioactive waste {acilities, and (7) low
energy accelerators [48 FR 15078 (April
6, 1983)]. In February 1984, the Sierra
Club filed suit in the U.S. District Court
for the Northern District of California to
compel EPA to take final action on the
proposed standards, Sierra Club v.
Ruckelshaus, No, 84-0656. EPA was
subaelﬂuentlgt:)rdered by the Court to
promulgate final standards or make a

finding that radionuclides are not
tl;zarduu.l air pollutants and delist
em. g
In October 1984, EPA withdrew the
' proposed emission standards for
elemental phosphorus plants, DOE

facilities, and NRC licensees, finding
that the control practices already in
effect for those categories protected the
public from exposure to radionuclides
with an ample margin of safety. EPA,
therefore, concluded that no additional
regulation would be necessary [49 FR
43906 (October 31, 1984)).

In the notice, EPA also withdrew the
proposed standard for underground
uranium mines but stated its intention to
promulgate a different standard for that
category and simultaneously published
an Advance Notice of Proposed
Rulemaking (ANPR) for radon-222
emissions from underground uranjum
mines to solicit additional information
on control methods. EPA also published
an ANPR for radon-222 emissions from
licensed uranium mills. EPA affirmed its
decision not to regulate the other
categories: coal-fired boilers, the
phosphate industry, other extraction
industries, uranium fuel cycle facilities,
and high level radioactive waste. The
Agency decided not to regulate
phosphogypsum stacks under section
112 at that time, but instead to further
study the category to determine whether
the need for a standard existed.

On December 11, 1084, the U.S.
District Court for the Northern District
of California found EPA in contempt of
its order to promulgate final standards
and again directed that EPA issue final
radionuclide emission standards for the
original four categories or make a
fin that radionuclides are not
h ous air pollutants. EPA complied
with the court order by promulgating
standards for radionuclides emissions
from elemental phosphorus plants, DOE
fnclgitieo. and NRC-lic;nnees 50 racﬁrzao
(Fel 6, 1885)] and a work practice
l!anmfur radon-222 emissions from
underground uranium mines [50 FR
15385 (April 17, 1885)). On September 24,
1986, EPA promulgated a rule
licensed uranium mill processing sites
by establishing work practices for new
mﬂﬁ]t?s [51 FR 34056 (September 24,
lm .

The Environmental Defense Fund
(EDF), the Natural Resources Defense
Council (NRDC), and the Sierra Club
filed petitions for review of the October
1984 withdrawa'tl; a;dbﬁnal decisions
not to te, the February 1985
nmmiaﬁn!l':r the three source categories
and the April 1985 standard for
underground uranium mines. The April
1885 standard for underground uranium
mines was also challenged by the
American Mining Congress (AMC). In
November 1988, AMC and EDF filed
Betltiom challenging the standard for

censed uranium mill processing sites.
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On July 28, 1987, the U.S. Court of
Appeals for the DC Circuit remanded to
the Agency an emissions standard for
vinyl chioride which had also been
promulgated under section 112 of the
CAA. mn Vinyl Chloride
concluded e Agency improperly
considered cost and technological
feastbility without first making a
determination based exclusively on risk
to health, :

In light of that decision, EPA
concluded that the standards for
elemental plants, DOE
facilities, ps, and

reexamine all fssues ralsed by i

parties to the 1i On December 8,
1987, the Court granted EPA's motion for
voluntary remand and established a
time schedule for EPA to propose ;
regulatory dectsions for all radionuclide
source categories within 180 days and
finalize them within 380 days. On March
17, 1888, the Court granted a subseguent
EPA motion and modified the order to
require proposed regulatory decisions
by Febrirary 28, 1989 and fimal action by

g Mﬂ' ?nmmmm '
v a
remand for its standard for licensed

uranium mill tailings. On August 3, 1988
the Court granted EPA'a motion and put
the urantum mill tailings NESHAP on
the same schedule as the other
radionuclide NESHAPs.,

On remand, EPA intends to take a
“fresh look" at the risks and issues
involved in regulating or not regulating
radionuclide emissions under section
112 of the CAA. This means that the
Agency is not bound by previous :
slalements, ‘or decisions. The
Agency will or will not sources
based on whether or not their emissions
protect public health with.an ample
rlnlarginnl’n&w as determined during
this
V. Characterization of the Risks of
Radiation

A. Sources of Radiation

Every day each person is exposed to
radiation from a variety of natural and
manmade sources. Natural sources of
radiation include cosmic rays, radon.
and other terrestrial sources, Manmade
radiation includes medical and dental X-
rays, fallout from sbove ground nuclear
weapons testing and indsetrial sources.

The earth's atmosphere acts as 2
shield to cosmic rays, sbsorbing much of
the radiation.’ e receive a higher
dose of cosmic rays at higher altitudes
because there is ess atmosphere 1o

example,
' receive

shield them from cosmic . For

that are naturally present in ell matter:
soil, air, food, clothes, and even our

Radon is & radionuclide that is
produced as a radioactive decay ’pmducl
of the radium which is naturally found
in soil. Radon is always present in the
ambient air where it poses some health
mamm hﬂ ik higher

t to even
health risks. EPA hus issued
recommendations to homeowners for
reducing these risks.

This rulemaking deals with sources of
radionuclide emissions, radon,
from industrial sources. Although the
amount of radiation dose that most
people receive as a result of these
SO i i

e, can
still be signficant. ?:h smm m;l;;
present an accepta
being less than natural background. It is
important to note that total background
s abeidan i
T P ina
fmtal mﬁaﬂmum Iifem rink of o
atal cancer of approximately 1102
most cases, 1ittlo can be done 1o reduce
niost of this radiation exposure which
people receive from natural background.

Industrial sources of radionuclide
emissions in the air include & wide
variety of facilities, ranging from nuclear
power {acilities to hospitals 1o uranium
mill tailing piles. Industry uses hundreds
of distinct radionnclides in solid, liguid,
and gaseous forms, emitting differeat
types of radiation [alpha, bela, gamma)
at various energy levels.

Industrial sources of radionuclide
emissions fall into two major calegories.
The industries that use radicactive
materials have emissions as & resull of
an inahility lo completely contain the
materials they use, For example,

e ppen e i
eir gy ince many
of the radionuclides they use are gases,
liquids capable of evaporation, or solids
capable of sublimation, some
radionuclides inevitably are released
into the environment. The other type
source is that which releases
radionuclides fusually radon) asan
unintended conseguence of other
activity, such as mining or milling. An
example of this is pho
stacks. These piles emil radon becanse
radium {from which radon is produced
by radioactive decay) is found naturally

in the same solls that are the source of
phosphate rock. :

B. Health Effects of Radiation

The level and type of huzard posed by
radionuclides vary, dep on such
characteristics us the radionuclide’s
radioactive half-life, the type of
radiation it emits, the energy level of the
emission(s), and its ability 10
concentrate in the body. Different
radionuclides will irradiate different
parts of the body causing different types
of cancers,

There are three major types of long:
term health impacts from exposure 1o
radiation; Cancer, hereditary effecls,
and developmental effects on fetuses
such u&s mental r‘:tud?tlon; Slnémi:;r lhazs
is such a strong basis for guantifying
risk from fatal cancers, EPA's
consideration of fatal cancers is ibe
driving force in this nilemaking.
However, it is important o note thal
other health effects have been
considered as well in the rulemaking.
The other effects are not specifically
addressed in this discussion because
none of them pose a more severe risk 10
health. Therefare, judging the risk of
total fatal cancers acceptable is judging
the other effects acceptable. In addition
risk distribution of health effecis from |
radiation from mosl of the sources
considered for regulation show that £stal
cancers ogcur much more freguently
than non-fatal cancers and cancers
generally occur more oflen than genetic
or developmental effects. For sonices
that emil radon, no genstic or
developmental effects and very few non-
fatal cancers are expected.

Numerous sindies have demnonstrated
that radiation is a carcinogen. It is
assumed that there is no completely
risk-free level of exposure of radiation
for cancer. The risks from radiation
have been observed in studies of
workers and of the survivars of
Hiroshima and Nagasaki. This
information has been verified with
studies of animals in the Inhoratory.
However, the effects of doses at low
levels of exposure can only be predicted
by extrapolating from the observed
efiects at higher doses since cancers
caused by radiation cannot be
distinguished from ones with other
causes. Some poliutants cause diseases
that are unigue to the pollutant, for
example, asbesius and ashestosis.
Radiation, however, causes the same
types of cancers that sre caused by
other factors, such as leukemia and lung
and liver cancer. Since these cancers are
not unigue to radiation effects, it is
impossible to differentiale cancers
caused by radiation from other cancers.
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The second type of effect is the
induction of hereditary effects in
diseend;nta of exposed per?om]: which
vary in degree and may be fatal. It is
assumed that there is no completaly
risk-free level of exposure for hereditary
effects, Although hereditary effects have
been observed in experimental animals
at high doses, they have not been
confirmed at low doses in studies of
humans, :

Based on extensive scientific
evidence, it is prudent to assume that at
low levels of exposure, the risk of
incurring efther cancer or hereditary
effects is linearly riional to the

‘dose received in lll:e revelant tissue.
Howaever, the severity of either effect is
not related to the amount of dose
received, Thal [s, once a cancer or an
hereditary efféct has been induced, its
severity is independent of the dose.

Regarding cancer, there continues to
be divided opinion on how to interpolate
between the absence of radiation effect
at zero dose and the observed effects of
radiation (mostly at high doses) in order
to estimate the most probable effects at
doses that represent small increases
above natural background radiation.
Most scientists believe that available
data best suppart use of a linear model
for estimating such effects, Others,
however, believe that other models,

which usuvally predict somewhat lower
risk, provide better estimates. These
differences of opinion have not been
resolved to data by studies of the effects
of radiation in humans, the most
important of which are those of the
survivars of the Hiroshima and
Nagasaki atomic bombs. It is important
to note that no one receives a zero dose
of radiation, All doses received by
people as a result of emissions from

industrial sources are in addition to the -
dose.

natural dose, i

Studies are now underway lo reassess
radiation dose calculations for these
survivors and to provide improved -
estimates of risk. These studies may -
reduce the uncertainty associated with
extrapolation from high doses to low
doses. These studies may also result in
an increase of the estimated risk per
unit dose. But they will not address the
question of whether a threshold exists.
EPA is monitoring the progress of this
work and will initiate reviews of the
risks of exposure to low levels of
radiation upon its completion.

It could be argued that the approach
taken understates the risk to an exposed
individual. Two important and
unguantifiable factors can lead to an
underestimation of risk. The first is the
possibility of greater susceptibility of
some members of the population to
radiation. The other factor that EPA

cannot quantify is the synergistic effects
of radiation with other pollutants.
Radiation is only one of 8 number of
carcinogens in the environment, While
EPA's relative risk model takes into
account the effect of chemicals that are
widely distributed in the environment,
there are hundreds of chemicals that are
concentrated in local areas, and the
effects of these chemicals are not and
can not be taken into account. - "

C. Risk Assessment

EPA estimates numerical risk in-
several ways in this rulemaking. One is
the maximum risk to which any
individual would be exposed for his or
her entire lifetimes, 70 years on the
average. Another is to estimate the
number of fatal cancers that will be
caused by the annual radionuclide
emissions from the studied faoility.
Another s to estimate how many
persons within a certain distance of a
source of pollutant emissions are at
what level of individual risk. A risk
distribution estimates how many
persons within a certain distance of a
source of pollutant emissions are at
what level of individual risk. Typically,
the distribution is given for 10-fold
increments of individual risk. Such a
distribution provides the decisionmaker

with information on both the individual

risk level for those exposed and the
number of persons exposed at each

Jevel, For NESHAP and other decisions,

the Agency has examined risk

distributions both as measures of risk
and to'compare the effects of various
strategies for risk reductions across a

. _source category,

‘In attempting to make these estimates,
EPA has tﬁeﬂ;gt-ali times to give “best

- estimates™ of the radionuclide -

concentrations in the environment and
individual and population risks.

~Wherever possible, measured or

reported data of emissions, meteorology
and population were used. Where
estimates were used, EPA has tried to
use the most likely numbers in its
assessments. When model facilities
were used, they were designed to be
representative of actual facilities. EPA's
risk assesgments are based on a current
“snapshot” of each industrial source
category as it now stands. EPA has not
estimated the maximum conceivable
risks that may result from the facilities
analyzed at some point in the future,
Future risk may be higher or lower
depending on whether people move
closer to, or further away from, the
facilities studied and whether the
emissions from those facilities increase
or decrease. This is not fo say that there
is little or no uncertainly in the final
results. As in all such assessments, the

analysis have considerable uncertainly.
EPA’s analysis are not designed to
cmisistem!y over- or underestima
risks, 2 i3

The level of uncertainty is greater in
the estimate of the maximum individual
risk than in the estimate of population.
risk. Many possible errors in analysis
cancel out in assessments of
populations. For example, the results
from pollutant dispersion models may
be in error. For example, local
meteorological conditions may cause
more radionuclides to goinone
direction than another. This effect may
cause 4n over- or underestimate of the
maximum individual risk; depending on
where the most exposed individual is
located. However, this source of error
tends to be less important in population
estimates, since the analysis integrates
individual doses to a large number of
people. If one person gets a larger risk
due to local dispersion effects, it means
that another person is getting less.
Consequently, when the individual risks
are summed, local conditions will not
cause a serious error in the value for
total population risk.

In estimating the radiation exposure
to the meet exposed individual, EPA
assumes that the person receiving the
maximum individual risk lives for a
lifetime, an average of 70 years, at the
:;re u:tc. EPA has ucumed“;: priori,

t the person exposed to the maximum
individual risk lives at the point of
maximum exposure his whole life. EPA
then makes its best estimate of the risks
to the individual of living his entire
lifetime under a set of certain
conditions. a2 e

EPA makes this assumption as a
matter of and does not believe
that it 18 the accuracy of risk
e Saerat ot wpeophtnm VEPA
“best guess™ ve.
has made this assumption for several
reasons, First, EPA is attempting to
estimate the maximum individual risk
and it is completely possible that
someone could live in the same place for
that person’s entire life. Use of
assumptions could lead, in some cases;
to understanding the maximum risk. -

Second, a considerable fractions or

rrisk can pcour in less than 70 years, The

effect of dr:ndintfion mgihﬁﬂga:m.mt
independent of age. appear to
be a more susceptible to the effects of
radiation than adults. In addition, due to
their youth, they generally have a
greater chance of developing the cancer
the radiation would cause {and they are
less likely to die of something else
before they die of cancer). Due to these
two factors, younger people are at a
greater risk from the same dose than
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older people. (See Table 1). If EPA were
to reduce the number of years of
assumed exposure to less than a
lifetime, it would be unclear what
number of years to use or where to place
those years. For example, should EPA
assume that the person lives in the same
place from birth to age 19 or from age 35
to 507 Generally, in the first case the risk
is 8 times greater than in the second
case. Finally, the difference that would
be caused by assuming a shorier period
of exposure is not very significant. For
an assumed constant rate of exposure,
people receive over 60 percent of their
total lifetime risk during their first
nineteen years. To change the period of
exposure from 70 years to the first 18
vears of life would change the final
result by less than a factor of 2.

TABLE 1.—AGE DEPENDENCE OF RiSK
- DUE TO WHOLE BODY RADIATION
Risk As A
Assumed Percentage of Total Litetime |

FWO! Which
Occurs] i

Perid of P iage | parcomape
lﬂg_“ sk, ' dllellp'-

00 Rt e} 50 30
100001 B i 30 18D
2010 34 NP 20 8O
B0 B0 10 .90
B0 S it tovsert sl 10 ‘100
Elpom s ata eonm m for a fifetima.

D, Computer Models

1. Clean Air Act Assessment Package—
1988 (CAP-88)

In this rulemaking, EPA uses the
Clean Air Act Assessment Package—
1988 (CAP-88) in risk analysis and to
estimate the dose and risk resulting from
radionuclide emissions to air. CAP-88 is
a set of compuler programs, data bases
and associated programs that model the
transport of radionuclides from the
emission point through the environment
to exposed human populations and
estimates the resulting dose and health
impact. For more information on the
sr;grce of data used in CAP-88, see the
BID.

a: Environmentel transport of
radionuclides. The computer program
which models environmental transport
in CAP-88 is AIRDOS-EPA, This
program uses a modified Gaussian
plume equation to estimate both
horizontal and vertical dispersion of
radionuclides released from up to six
sources. The sources may be either
elevated stacks, such asa‘smokestack,
or reasonably uniform area sources,
such as a pile of uranium mill tailings.
Plume rises can be calculated assuming

either a momentum-driven or buoyancy-
driven plume. Assessments are done for

‘a circular area within a radius of 80

kilometers (50 miles) around the facility.
AIRDOS-EPA computes radionuclide
concentrations in air, rates of deposition
on ground surfaces, concentrations in
food and intake rates to people from
inhalation of air and ingestion of food
produced in the assessment area,
Estimates of the radionuclide
concenltrations in produce, milk and

- meat consumed by humans are made by

coupling the output of the atmospheric.

" transport models with the U.S. Nttclear

Regulatory Commission Regulato:

‘Cuide 1.109 terrestrial food chain

models. The computer program PREPAR
is used to prepare the input data for use
by AIRDOS-EPA. This Is done to insure
proper formatting of the large arrays
required to do environmental transport
calculations. These arrays include the
agricultural productivity data,
population distributions and
meteorological data. PREPAR also
passes on information on the fraction of
food which is assumed to be home-
grown, the fraction taken from

production within the 80-km assessment

area, and the fraction of
uncontaminated food imported from
outside the assessment area.

Population distributions are generated
with the utility program SECPOP, which
uses a data base of 1880 Census data.
Since census enumeration districts vary
widely in their size, the census data
base is not very precise at estimating
population groups close to the facility,
and the arrays have to be modified with
supplemental site specific data..

Meteorological data required to
estimate the dispersion of radionuclides
in air is either supplied from on-site
weather stations or generated from
stability arrays (STAR files) which are
available from the National Oceanic and
Atmospheric Administration (NOAA),
U.S. Department of Commerce. These
data are generated from weather data
reported from alrports across the nation
and include the frequencies of wind
direction, wind speed and stability
cuategory. Where on-site data are not
available, and a reporting station is not
close by, data are selected from the
nearest reporting station judged to have
similar weather conditions. The annual
average rainfall rate is estimated for
each facility from historical climatic
data.

b. Estimation of dose and rigk. The
computer program RADRISK is used to
estimate dose and risk conversion
factors. Factors are provided for the
pathways of ingestion and inhalation
intake, ground level air immersion and

mh und surface irradiation. Factors are
er broken down by particle size,
solubility class and digestion transfer
factors. These factors are generated
once and stored in a data base for future
use. The data base used for the 1988
rulemaking is RADRISK.VB8401RBM. For
more information concerning this data
base, see the BID.

Estimation of dose and risk is made
by the program DARTAB, which
combines the inhalation and ingestion
intake rates, and the air and ground
surface concentrations output from
AIRDOS-EPA with the dose and risk
conversion factors from the RADRISK -
data base, DARTARB lists the dose and
risk fothe maximum individual, the
average individual and the collective
population. Doses and risks are further
tabulated as a function of radionuclide,
pathway, location and organ.

DARTAB also tabulates the number of
people in each risk category, as well as
the number of health effects from each
risk category. Risk categories represent
the lifetime risk and are computed by
powers of ten fram one in ten (1107
to one in a million (1 1079%.

c. Limitations of the CAP-88
methodology. There are some limitations
in the mathematical dispersion models
that are available in CAP-88. The CAP-
88 codes have been verified, and
improvements will be made on a
continuing basis as new techniques
become available. . i

While up to six stack or area sources
can be modeled, all the sources are
modeled as if co-located at the same
point; that is, stacks cannot be located
in different areas of a facility. No
correction for the diffusion introduced
by building wakes or tip downwash can
be made. Also, area sources are treated
as uniform and co-located. Variation in
radionuclide concentrations due to
complex terrain cannot be modeled; all
assessments assume a flat plain.

Errors arising from these assumptions
will have a negligible effect for
assessments where the distance to
exposed individuals is large compared
to the stack height, area or facility size.

d. Verification of the CAP-88
methodology. The Gaussian plume
model used in CAP-88 to estimate
dispersion of radionuclides in air is one
of the most commonly used models. It
produces results that agree with
experimental data as well as other
models, is fairly easy to work with, and
is consistent with the random nature of
turbulence. p

The Office of Radiation Programs has
made comparisons between the
predictions of annu.ai-avern.?c ground-
level concentration to ac
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environmental e mln ht:uﬂ found
very agreement.  recent.
paper "Co son of AIRDOS-EPA
Prediction of Ground-Level Aitbarne
Radionuclide Concentrations. to
Measured Values™, environmental
monitering data at five Department of
Energy (POE] sites were compared. to
AIRDOS-EPA predictions. EPA
concluded that, as oftenias not,

AIRDOS-EPA predictiens are within.a
factor of 2 of actual concentrations,

2. COMPLY

This section deals with the
compliance procedures that the Agency
has developed 'to implement the
NESHAPs for NRC-licensees. Most of
&e nﬁm{a ted 6,000 facﬂiﬁﬁ-.a subject to -

@ rule possess small quantities o
radivactive mate 'r?rl‘;. and under normal
conditions they will not exceed the
standard.

In cooperation with the National
Council on Radiation Protection and
Measurements "

eyetia for plemnacitiog (s €A% et
system for imp ting the CAA is
easy to use and that reduces the burden
of demonstrating compliance for small
facilities. The NCRP assisted the Agency
by developing a simplified screening
model allowing the regulated community
to calculate dmbnodon. emissions to
the atmosphere, distance to the receptor,
buil dimensions, and other readily
available information. The NERPmodel

take into consideration building wake:
effects. It calculates dose through four
exposure pathways: Inhalation.
ingestion, immersion, and radionuclides
deposits on. the ground. It was
developed by the NCRP to provide a
simple method for calculating radiation
d}?ae&mmlema of radioactivity to
the a
The NCRP model is intentionally
designed to overestimate the dose both:
to maintain simplicity for hand
calculation, and because it was intended
for screening purpeses only. The model
Is presented in NCRP Commentary No.
3, 'Smeulng'l‘enhniquor
Compliance with
Environmantal Standards.” To augment
these procedures, the EPA has.
developed a method allowing the
regulated community to estimate a
source term for the models in lieu.oi
measured release rates. Sim
compliance procedures for mgnhled
community have been devised based on
these considerations.
The process consists of providing the
regulated community with a series of

ways. to make increasingly more
accurate estimates, depending on their
e g e sy
can in.compliance.

the quantity of radioactive material

during the year ig'less than
that listed in a table of annual
possession. quantities (Appendix E,
Table 1), The table of annual possession
quantity has been derived using EPA's
emission factors in collaboration with
the NCRP model. The table
assumes that the nearest resident is 10
meters from the paint of release while
hidgcﬁlmwmaﬂoﬁ in compliance if

ty
the average annual radionuclide
emission concentration is less-than that
listed in a table of air concenlration
levels (Appendix E, Table 2). This table
is based on the effective dose equivalent
calculated by the NCRP model
ng that the resident and the
source of food production are located at
the point of release. If the facility iz not
demonstrated.to be in compliance by
using these tables, it can establish
a dose using
the NCRP screening model with a
radiological source term derived using
EPA approved emission factors. These
pDatmmﬂniugagng:p!l :vl}ﬁ m&?fn
ance
Air Act Standards for Radionuclide
Emissions from NRC-Licensed and'Non-
nonA Mwm"
user-fri computer

called COMPLY has been m‘w
reduce the: hillrﬁd:n on ﬁeamgul]htad
community. -Agency has also
prepared & “User's Guide for the
COMPLY Code" to assist the regulated’
community in using the code, and'in
handling more complex situations such
as multiple release points.

The compliance model, which {s an
extension of the NCRP screening model,
e iy AR
compuier comp!
was developed by EPA to decrease
overestimation of the dose estimates by
allowing input of site-specific
information by user. The differences
between the complisnce model and the

mawmibym
are as

1. The compliance model allows the:
use of more complete meteorological
data—the frequency with which the
wind blows in a given direction and the
average wind speed in-that direction (&
wind rose)..

2. It accounts for momentum or
buoyant plume rise.

3.1t allows for a more
determination of the locations for the
sources of food production.

4. It uses more realistic pathway
parameters from AIRDOS-EPA as.

opposed o the conservative puﬂuuy
parameters selected by NCRP
screening purposes.

These differences make the'
compliance model more realistic than
the NCRP model, which was designed to
be simple to be implemented
using & hand calculator: Conrpe:rlhuns of
the dose calculated using the
compliance model to that calculated
using the AIRDOS-EPA code at the
same air concentration; show that the
two codes produce essentially the same
results for inhalation and immersion.
‘Fhe compliance model predicts dose
rates that are somewhat greater than
AIRDOS-EPA values for ingestion and
radioactivity deposited on the ground.

More radionuclides are contained in
the COMPLY computer code than are in
NCRP Commentary No. 3 and the tables
to calculate dose for Subpart I The
Agency intends to expand the list of
muclides for the hand calculational
procedures and is interested in soliaiting
comments on which nuclides should be
added.

E E}Yécﬂve Dose Equivalent

Since 1985, when EPA proposed dose
standards regulating NRC-licensees and
DOE facilities, a different methodology
for calculating dose has come into
widespread use, the effective dose
equivalent (EDE). In 1987, EPA, in
recommending to the President new
standards for all workers exposed to
radiation, accepted'this methodelogy for
the. of doses from radiation.
This method, which was originally
developed by ICRP, will be used in all
the dose standards proposed by EPA in
this notice. In.the past, EPA dose
lii s;'i:?ﬁc d” al and‘:lie
limits for organ doses
“whole body dose.” am n&y
which is no longer consistent wi
current practices of radiation protection.

The EDE s . is'more closely
related to risk and is recommended b
the leading bo?ﬁn.wny and lnlmdomi
advisory ; dunﬁng
new methodelogy, EPA will
converting to the common international
method for calculating dose. This will
make it easier for the regulated.
community to understand and meet our
standards.

The EDE ia the weighted sum of the-
doses to the individual organs of the
body. The dose to-each organ is:
weighted according to the risk that dose
represents. These: 'doses are then:
added together and thal total is the-
effective dose equivalent. In this manner
the risk from | sources of
radiation can be controlled by asingle
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standard. The weighting factors forthe  users of radionuclides are required to the presence of a building on the air
individual organs are listed in Table 2: report annually to EPA. dispersion mode! predictions of

i EPA response: A simple screening radionuclide concentrations, and using
TABLE 2.—WEIGHTING FACTORS FOR procedure is p seasonal paramelers to describe
INDIVIDUAL ORGANS SAB comment: SAB has given specific  agricultural practices instead of yearly
?dvicz on risk factors for low-LET and averages.
Organ Factor  for radon,
EPA response: The SAB approaches to mﬁiﬁlgtfaﬁmlzﬂg’ i
m g risk assessments supporting this results of implementing these
Gonads.,.. ; mlem;kins. ¢ hould recommendations would make onl
Bone surface o3 SABcomment: EPA should improve  pinor changes in the estimated ri
RO BONS MATOW et osiossrene 42 presentation of risk by clearly stating supporting this rulemaking
Aemaindar 30 assessment objectives, presenting the 7 ;
: Enumber of people :fm% ::ld hainlth V. Decision to List Under Section 112
'EPA risk models differ from those B e o Section 122(a) of the CAA required
underlying the ICRP recommendations. m&gﬁ,ﬁmﬂaﬁg&ﬁ; risks  EPA to make a determination of whether
The risks calculated by EPA are not e W ecasutaced m“hlns or not “emissions of radioactive
strictly proportional to the EDE derived £pA response: Assessment objectives pollutants * will cause, or
ICRP quality factors and organ pes ally defined in the EIS in terms contribute to, air p_o!luuon which may
w factors. While the risk of the Individusls and populations at reasonably be anticipated to endanger
methodology underlying the ICRPEDE  rjgk The number of people at risk and ~ Rublic bealth.” Once an affirmative
differs from thatused by EPA, the ~ jncidencels ated by rangs of etk determination is made, that section
widespread acceptance of the EDE it Iae opf‘lnaspne ts and outputs of the  reduires EPA to either list the substance
approach, and the small likelihood that  computer code models have been placed under section 108{a}(1), governing
a n%-u]nuon based on this concept in the docket. Radiation risks are National Ambient Air Qunlity Standards
would allow an unacceptable risk make  gompared with other risks and other (NAAQS), 111(b)(1)(A), governing New

it a reasonable basis for regulation
under the CAA.

F. Science Advisory Board Review

Beginning in 1984, EPA's Science
Advisory Board (SAB) has conducted
reviews of the risk assessment methods
used in this rulemaking. EPA has
worked closely with the SAB with
respect to their comments and findings
a;d believes it has been responsive to
them.

In 1984, the SAB recommended that
available scientific information be
integrated into an assessment document
that would lead from identification of
emission sources calculation of
radiation dose and health risk and the
associated de%reea of uncertainty;: a full
explanation'o ures to be
provided. This has been done in the
Environmental Impact Statement
accompanying this rulemaking,

In 1988, the SAB reviewed the dose-
risk conversion factors for low-LET
radiation and for radon and the source
terms and environmental pathway
models used by EPA in the risk
assessments which are considered in
this rulemaking. Given below are
specific SAB comments and the -
Agency's responses:

SAB comment: EPA should use the
effective dose equivalent concept for
regulations protecting people from
exposure to radiation.

EPA response: This is done in the
proposed rules.

SAB comment: EPA should use simple
screening methods in implementation
prucedures such that only the largest

radiation control recommendations.

SAB comment: EPA should rigorously
derive quantified uncertainty estimates
for each risk assessment.

EPA response: This is a large task. For
the short term, prior to the final rule, we
will perform parameter sensitivity
analysis of the most important
parameters using i
assumptions. For the long term, an
Agency task group has been formed to
plan and conduct more complete studies
of the uncertainty guestion. This longer
term effort will take a number of years
to complete.

EPA acknowledges the uncertainty in
risk estimates, considers them when
making risk management decisions and
recognizes that a quantitative
expression of uncertainty would be an
improvement. However, it does not
believe that the quantitative expression
of uncertainties, which are themselves
uncertain to a degree, would change the
decisions made in this rulemaking, For a
more complete discussion of
uncertainty, see chapter 7, Volume 1 of
the EIS.

SAB comment: Make environmental
transport models state-of-the-art.

EPA response: The task group
identified above will oversee the
updating of risk assessment models for
radionuclides. However, the SAB's
recommendations to improve
environmental transport models involve
modifications of second order pathways,
such as adding ingestion of
contaminated soils by cattle to the
existing tion pathways of cattle,
correcting for the short range effect of

Source Performance Standards, or
112(b)(1){A), governing NESHAPs. EPA
analyzed numerous studies which
indicated that exposure to radionuclides
can cause three major types of health
effects: Cancer, genetic damage, and
developmental effects. After considering
these health effects. EPA made the
determination that radionuclides cause
or contribute to air pollution which
“may reascnably be anticipated to
endanger public health.” Because EPA
intended to regulate carcinogens under
section 112, it listed radionuclides under
section 112(b}{1)(A) [44 FR 76738 (Dec.
27,1979)). That decision was the first
step in the regulatory process, and was
challenged in the current litigation. As a
result, EPA has reevaluated the decision
and determined that the original listing
under section 112 was correct. This
discussion explains that decision to the
public and provides an additional
opportunity for comment on this issue.
The first part of the listing decision,
the “hazardousness™ of radionuclides, is
unchallenged. The evidence that
radionuclides can cause cancer has, if
anything, increased since 1979, see
Volume 1 of the BID. The evidence now
points to the conclusion that radiation is
even more dangerons than was believed
at that time. While some people have
expressed the view that, even though
radiation can cause cancer, the amount
of radionuclides that are released from a
given source or industry is insignificant
and to not present a risk. EPA believes
that the results of the risk assessments
demonstrate the risk to public health
that results from radionuclide emissions
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from industrial suum:!s.m %ﬂ risk
assessments support ting decision.
Section 112(b){1){A) apphu not
merely to any “air " asdo
sections 108 and 111, but to.a .
"hazardous air pollutant” that is defined
as a pollutant that “causes on
contributes to gir pollution which may
reasonably be anticipated to result in an
increase in mortality or an increase in
serious irreversible or incapacitating
revergible illness.” Once a pollutant is
determined to be a hazardous air
pollutant, the only remaining step is for
the Administrator to determine whether
emissions of the pollutant present a risk
warranting regulation under section
112—that is, whether it is a hazardous
air pollutant “for which he intends to
establish an emission standard™” under
that section. EPA has determined that
sty ke et
city mu tyw
emitted into the air (see, National'
Academy of Sciences, Commission on
Biological Effects of I Radistion,
Reports Number 3 and 4), but also are
emitted t;::mdent quantities’ m;ptu
create a warranfing on
under section 112. Therefore; EPA
reaffirms ils prior conclusion that
radionuclides should be listed for
regulation under section 112.
VL. EPA NESHAPs Policy

A. Legal Framework Under Vinyl'
Chlaride

1. Introduction
Under the Congressional mandate of

Section 112 of the Clean Air Act, EPA
multpmmulgnh NESHAPs that provide

“amample mmgin.of safety” "to protect
the public:health.” The recent Viny/

!mvﬁgdmm ofnn;iﬁ; F;
as two stages: sis. First,
EPA must make an initial determination
of what is safe, based exclusively on
risk to health: Second; the level may be
adjusted downward in:order to provide
a greater degree of safety. The second
::}p provides the "ample margin” of
aty.

2. "Safe™ or "Acceptable! Level

Ehe court in. Vinyl Chloride explicitly
declined to determine what risk lavel is
safe or acceptable (the court used.thase
terms inta:chamaahly}u: to set out the
method for dswnnimna level. The
courl recognized thal scientific
uncmeﬂainw congerning. pth&fa&ntada

ar carcinogenic pollutant is.a
malte:ﬁ:r!ha&dminm&alm’tdimﬁm
under section: 112. “EPA, nat the court,
has the technieal expertise to/decide
what inferencesmay be drawn from the:
characteristicsof * * * substances and
10 formulate policy with respect to what

mlu m'acm?tabh.“ Id.,, at 1183, citing
vironmental Defense Fund v. EPA, 508

F 2d, 83-84 (DC Cir: 1978} But the.
Administrator may not consider other
factors, such as cost or mnhnu!ug:ml
feasibility in making the “safe”
determination.

The court did, however; pravide some
guldmu on making the "safe”

etermination. The court'stated that the:
Administrator must base the “safe’
decision on "an expert judgment’”

“the level of emissions that
will result in an ‘acceptable’ risk to:
health.” Vinyl Chloride, at 1164-85. To:
exercise this judgment; “the:
Administrator must determine what:
influences should be drawn: from
available scientific data and decide
what risks are acceptable in the world
o mmﬁ&""fwﬂm e
em t* notmquiu
eliminationvof all risk. “There are many:
activities that- we engage: imemdly-—
such as driving a care or even
city air—that entail soma risk of
accident or material health impairment;
nevertheless, few people would consider
those activities ‘unsafe.”" /d, citing:
Industrial Union Dep't,, AFI~CIO v.
American Petroleum Inst., 448 U.S.
607,642 (1980) (OSHA Benzene Cuse)

3. Ample Margin of Safety

Because the determination in the first
stage of analysis of what is “safe” is.
marked by scientific uncertainty, and
safe does not mean risk free, the

Administrator may set the level below
'hr:'enmdl; detem!ui.m: btni&ln
o to achieve an" margin of
safety." Once!"safety” is assured with,
regard only to risk to health, the
ﬁmhﬂlnntur consider

costand
technological &u&ﬂuyh lowering the
level. “"Because consideration of these:
facloru at Mﬁh clearly intended

health, it is fully
connimtwﬂbths&!mhﬂm
mandate under section 112" Vinyl
Chioride, at 1185.

4, Uniqueness of Decision

The effectof mef Chloride is to.
reguire a-unique dec process
for public health proteclion decisions;
unlike any other regulatory decision
{gced bythaasm:y ‘Bhgfsthemnhu!

e court's preseription of two separate
steps fondbeillomuﬁtna the first, in
which only health factors can be:
considered in setting an acceptable risk
level, and the secand, inwhich:
additional faclors including cost,
technael feasibility, and other
ol ot i
provi an
This.scheme is unlike any ather in. the
CleaniAir Act or any of the other

statutes administered by EPA because
the acceptable risk that EPA adopts in
the first step cannot be exceeded by the
standard EPA adopls in the second step.

In contrast, other EPA statutes have
very. different structures and legal
requirements for decisionmaking on
public health standards. For example,
while the Safe Water Act
g:vide: for two separate decisions, the

vty s i ik esio s i
w ta wark, but not
the second is an enforceable standard
that takes cost and feasibility into
account. Under both the toxic
Substances Control Act (TSCA) and the
ot ACt(FIFRA), thobmm
of health concerns and benefits of
ey e e
costs are - pro a
single decisions RCRA and the -
@pmﬁmﬁm Envkvnnzl::l
Act (CERCLA) both require statutory
decisi very, different from the
bifurcated process mandated by the
Court for section112. :

Thus, the Viny! Chloride decision.
requires EPA to consider whether a risk
is acceptable without at the same time
oo henefits of the activity

Mlﬂimoﬁomnu].w
otherfa:tm This
particularly acnte in the case oﬁ
carcin for which the Agency has
stated that'it is unable to identify a
threshold no-effect level.

The very examples cited by the Court
bring home the unusual nature of the:

would consider * * * ‘unsafe.’” But
driving a car entail risks that most.
people would consider high; the annual/
incidence 50,000 fatal
accidents, and the average individual'
risk (not !l;]mmhm the Mh- 1
average risk) approximates a 1 in'100
chance of automobile-related death over
a 70-year lifetime. Yet the Court was
correct to-say that our society accepts
(or tolerates) the risk from driving cars:
As a society, we continue to try to
reduce the level of risk, but we lwupt:tt
due to the value of the benefits in
increased that the nmmubih
affords. The same is true of “breathing
city air.”" Individuals live in cities to be:
close to the workplace; for the ;
recreational and cultural advantages:
agsociated with cities, and:fora variety
of reasons extrinsic'to the risk itself.
wmmw

- that EPA consider a cost-benefit
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analysis inmuaingrhkampuhinty corresponding to risks of 3. inl.mo(a % therefore reflects actual risk, whereas
The court has rejected this 1079). See Table 3 for a comparison of environmental risks are based on
How, then, is EPA to make radiological risks and recommendations. estimating procedures and assumptions
judgments? Later in this section, EPA It is important to note that the and therefore are more uncertain.

’”m?ﬂ"ﬁ.amm in mmdmﬁ&

ap i terna es 3 TASLE 3.—RADIOLOGICAL RISKS

The approaches cover a range of are coupled with recommendations that COMPARED

possible risk levels, and they give radiation doses ghould be “as low as

preminence to different measures of reasonably achievable” (ALARA). Tha Rt

risk, e.g., individual versus population impkmhﬁmofm offectve

e ﬂff “mm:i euu!m '&' "
e mlmeu 4

B, Sumwmy, "fwm"‘ added to reduce radiation doses.

The question of what constitutes ~ Therefore, these national and . Reeeavony Risk
“safe” must be answered with reference  internationally recommended dose Fodaral guidance 3
to the “risks that are acceptable in the levels are acceptable only when the (1960} finchividusi,
world in which we live.” Viny/ Chloride, ALARA principle has also been e B Gecn et iged Dt oencs
624 F.2d at 1165, satisfied. ICAP advisory 17
In approaching the question of what The Food and Administration (1987) (a8
level of gk is “lt.l:eplthw' or “'safe”, (FDA) establishes for SOUPCOSY oo} 1wl 3x 10
EPA surveyed a range of health risks poisonious or deleterious substances, it
ik "'mam?;. e 305%3’ e, N?P.:ﬁ.,"

5 survey was { ; r ata necessary to 00| ax 10?
to place the radionuclide risk estimates  protect the public health, taking into i
in perspective. Thus, the risks examined  account the extent to which the Briteh advisory *
included those encountered in everyday  substance is unavoidable in the food w 50} 18 x 10
life, such as driving a car and breathing  supply aldth.olhermlh&m e pet ) 2
city air, which were cited in the Vinyl/ may be affected by the same substance, NCRP advisory ¥ #
Chloride decision, as well as a rangeof  For example, FDA has established a 1984) (air
regulatory judgments or risks. The EPA  tolerance level for PCBs {n fish at an by e BRI 08

surveyed both the individual risk and individual risk of 7 X 1074 whichcould  nac cout tor ructear
the incidence in the population exposed  result in 34 cancer cases each year power plants 2
to risk associated with the activities. among heavy fish consumers alone (44 fcurreny........... | S115x% 100t
the purpo souszmmm’ protect anm{mao.ml.m byt
se pes uses .

“public health” when incidence is under FIFRA based on whether the sz b Mpan
vie;u!eduumasunoﬁuhhoﬂh pesticide creates unreasonable adverse o, oo oo
population as a whole. effects, a statutory term defined as backpround

The risks examined ranged from requiring the balancing of risks and Wm 300 | 1x 10
iﬂdivldum mtmkm [11%-1%. muu benaﬁu.mmln-mhwhndm g
than 1 uses of the pesticide chlorobenzilate background
risks include risks from natural tint wold qaesite Individtabriaki b1 OEH e ciovivcn 55 DA
background radiation as well as risks 107%10 7 X 10"*and could resultin 2 to Yoary round ¥ip
from home accidents. Natoral 9 additional cancer cases per year (EPA fight NY. 1 LA
background radiation (excl radon]  banned other uses of this pesticide (70 yoars) 7 2% 1000
at sea level creates individual Regulatory judgments have also A g
cancer risks in the range of 3 in 1,000 made to require lower risks. For mm, 4l 12x 10°*
(3% 107%) and an estimated 10,000 cancer  example, under the provisions of the
cases per year, Naturally occurring Food, Drug, and Cosmetic Act, which - -
radon in homes poses an additional povides that “no residue” from ! indercascnat Comsrasion orfledisiagice Prajec:

source of radiation risk, and these risks  carcinogenic additives to animal feed P National Coinct on’ Radiaton Protection. and
canbe as highas 1in 100t 1in10(10"*  may remain in any edible portion of the ~ Measuroment Thene
10 107") and cause an estimated 500010 animal, FDA has established a policy of Qs mmumu wil
20,000 cancer cases per year. In the US..  not allowing the use of additives that B0 Kopt 2 low 25 reasonably schievable:
accidents, natural disasters, and rare create a risk higher than 1 in 1,000,000 1 :
diseases pose individual risks of death X 107% A complete description of the Thus, actusrial and environmental risk

from 1 in 10,000 (10~ (e.g., tripping and risks EPA considered is presented in a estimates cannot be directly compared

fulling which cause approximately 470 document in the docket entitled “Survey 80 as to draw precise judgments as to

deaths per year) to 1 in 10,000,000 (1077} of Risks." whether onie risk is larger, or lese

(e.g., rabies which causes an average of No fixed risk level could be identified  acceptable, than another. Second, the

1.5 deaths per year as acceplable in all cases and under all.  scceptabitity of risk is a relative concept
Judgments on have also spanned  regulatory programs for two main and involves consideration of different

a broad range of risk levels. The NCRP,  reasons, First, as discussed above, in factors. Considerations in these

following recommendations of the most cases the calculation or risks judgments may include: The certainty

International Commission on depends on different data, ammpﬁnns. and severity of the risk: the reversibility

Radiological Protection, has and uncertainties. For of the health effect; the knowledge or

recommended that maximum individual  associated with motor nm! othlr familiarity of the risk; whether the risk

exposures from non-medical manmade common accidents can be calcolated is voluntarily imposed or whether the
radiation be limited to an amount directly from accident records and individual receives a direct benefit for
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accepting the risk voluntarily; the address the ble risk decisionin  concerning much of the overall 3
mt&su of the activity; and the risk  different ways. The basic questions to uncertainty until the second step, the
and advantages for any alternatives, be answered in each approach are: ample margin of safety decision. How to
Thus, different judgments on What measure or measures of risk weigh these uncertainties is a problem
acceptability can be made for similar should be given weight in the acceptable under any approach because while the
numerical estimates of risks, :

In addition, the uses of individual risk
and incidence as comparative factors
face limitations since the relative size of
the risks associated with an activity
determine how the activity is defined.
For example, incidence associated with
a single leaking pipe at a plant within a

cular industry could be quite small,

t the cumulative risks associated with
all plants within the industry could be
significant. This limitation can be
ameliorated by careful selection of the
appropriate categories of sources.

In summary, EPA surveyed and
considered this risk information to
provide perspective on society's
consideration and acceptance of risk. In
its consideration, EPA is not ju
whether each of the risks presented here
is acceptable or unacceptable, They are
Fmaeuted. instead, to provide a context
or evaluating the relative public health
implications of a range of activities and
the risk present in activities being
considered for regulation under section
112,

C. General NESHAP Policy
Considerations

The purpose of this section is to
discuss and solicit comment on the
appmpria;tle crxl;rla fgr datemi}ning an
“acceptable risk™ and an “ample margin
of safety.” In its determination, EPA will
consider measures of health risk, and
limitations and uncertainties of the risk
estimation methods and basic data. A
discussion of these factors follows, as
well as a discussion of the four
approaches to meking the acceptable
risk decision. Comments are solicited on
all aspects of the discussion and the four
e e g

sp as en
proposed in the Benzene NESHAP and
may also become the policies for
decisions on future NESHAPs but will
not apply to other Agency programs or
other sections of the Clean Air Act.

The main purpose of the discussion
presented here is to provide a basis for
comment on the major policy issues
raised by the Court's opinion, in
particular, on the requirement that in
regulating air toxics under section 112
the Agency must decide what risk is
acceptable in “the world in which we
live.” In the months since the Court’s
decision, iseues about acceptability of
risk from air toxics have been the
subject of discussion both within the
Agency and in public debate, The four
alternative policy approaches outlined

risk decision? Are there specific levels
of individual or ation risk that are
acceptable? How should EPA balance
individual, population risk and risk
distribution? Should the same levels be
set and the same measures applied for
all NESHAPs? How should uncertainty
in risk estimation be considered?

The approaches described include one
in which all risk information and
measures available as well as
estimation limitations and uncertainties
are considered in determining
acceptable risk on & case-by-case basis.
Other approaches simply apply one
quantitative risk parameter, either risk
to the maximally exposed individual or
aggregate risk of increased fatal cancer
in the population (population risk). The
approaches also vary in the level of risk
that would be acceptable. The details of
the results of applying each of the
approaches to radionuclide source
mtegoﬁ: are described later in this
pream '

Three of the approaches use either
maximum individual risk or population
risk as the sole criterion for acceptable
risk. Some take the view that a
cancer risk to the individual is the most.
or only important measure. Two of the
approaches use this as the only criterion
for acceptable risk. The third approach
uses incidence as the only criterion for
acceptable risk. Arguments in favor of
the individual risk measure are that no
individual sI:geulcl beb::hi?h risk, that :
considering the number of people at ris
leads to acceptance of higher individual
risk when few le are exposed, and
that it is inequitable for acceptable risk
to an individual to depend upon the
number of people similarly exposed.
Arguments favoring use ofadded
incidence are that it is an appropriate
measure of total public health impact
and this total risk to the population is a
good indicator of acceptable risk.

On the other hand, fatal cancer is only
one of a number of possible health
effects and thus may not accurately
measure the total health impact nor total
population risk.

Uncertainty of risk estimates is also
dealt with differently by the alternative
approaches. Under Approach A, the
case-by-case approach, all risk factors
including estimation uncertainties are
considered in the acceptable risk
determination. Approaches B, C and D
use a single risk measure as the critetion
for the acceptable risk decision and thus
would leave consideration of other risk
measures and specific judgments

Agency often has quantitative estimates
of to use for specific
elements of the risk assessment, it can
often only make a qualitative judgment
about whether the overall uncertainty in
the methods and assumptions has
resulted in a over- or underestimated
risk. Comments are solicited on the
consideration of uncertainty in
acceptable risk decisions.

Each alternative deals similarly with
the ample margin of safety decision. In
each, all the health information as well
a8 cost, technical feasibility, estimation
uncertainties and other relevant factors
would be considered. Comment is
requested on five issues in particular.
First, is the ample margin of safety step
more suitable than the acceptable risk
step to take into account (usually
qualitatively) the direction and extent of
estimation uncertainties? Second,
should all technically feasible and
affordable controls be required without
regard to whether any significant risk

- reduction is associated with the cantrol?

Third, should the Agency adopt a policy

- of using the ample margin step to force

the development of new technology to
reduce risk? Fourth, how should EPA
balance the various risk, technical, and
economic considerations in ample
margin of safety decisions? what .
criteria should EPA use to define the
“availubility” and “feasibility” of
technological controls? Ol it |

The remainder of this section
describes several risk measures, how
they are derived, general questions
regarding control technology, and the
four alternative regulatory approaches.
The approaches are considered from the
perspective of application to the
radionuclide source categories covered
in today's notice and to the NESHAP
program.

D. Risk Measures Considered in
NESHAP Policy Approaches

In decisions on cancer risks from
stationary sources of hazardous air
pollutants, the Agency has estimated
three measures of health risk. These are
termad “maximum individual risk,” "'risk
distribution,” and “incidence". Each of
these combines an estimate of the dose/
response for a pollutant with estimates
of exposure to the pollutant. The
response estimated is the pollutant-
related increase in the probability that
an individual will contract fatal cancer
in his or her lifetime. The exposure
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estimeted 1 ther aversgs dalty oy
assuming exposure for 70 years.

1. Maximum Individual Risk

Individual risk is expressed as an
estimated probability, eg. 1in100
{10’5.1!::1.!!»(10"]. 10,000 (109,
Thus a 1x10™? individual is an
added “chance” of 1 in 1,000 of

con hlﬂmmﬂm&hﬁa
lndiﬂlg“wluhﬂm

the maximum
mdi\rldud?klifaﬂmof Mi&?aﬁw
cancer a person to exposure
for 70-year lifetime at a point of
maximum concentration of an emitted
pollutant. The maximum individual risk
is sometimes called the maximum
exposed individual risk. This estimate is
based on the fact that the concentration

Frm&;‘? has been to Mlﬁlﬁsﬂm
or lmtmdavmgapolhmt
mncmtaﬂmtawhhﬂmymmbor
thap&ﬁcm
census data on residence locations. It
has also been estimated in some other
Agency decisions as the maximum at

the source 5

The individual lifetime risk
is different from average individual risk
which mm estimated for
sources like public ‘water
svstems or food in which
concentration of a pollutant and other
faciors are assumed to be atall
distribution locations. This is
particularly relevant when
the maximum risk one find
acceptable from different sources. In
using the maximum individual risk in
acceptable risk decisions for hazardous
air pollutants, its limitations should be
clonsidm:.nﬁ alone, the measure
does not many people may be
soaffente&ﬂrahmonhrw&nrhklo
the moat exposed individual(s).

2. Risk Distribution

A risk distribution estimates how
many persons within a certain distance
(e.g. 80 km) of a source of pollutant
emissions are at what level of individual
risk. Typically, the distribution is given
for 10-fold Increments of individual risk.
Such a distribution provides the
decisionmaker with information on both
the individual risk level for those
exposed and the number of persons
exposed at each level. For NESHAP and
other decisions, the Agency has
examined risk distributions both as
measures of risk and to compare the
efiects of various strategies for risk
reductions across a source category

In making an acceptable risk dam!on.

one relevant consideration is how many

entire exposed
given area by

subject according to _

people are exposed at each risk level,
e.g. a (107 risk might be acceptable if
only one person were at that level, but
nol if 1.000 le were subject to it
number of persons
exposed at varions individual risk levels
gonld 5 lﬂ-mﬂﬂg}am The risk
eciding on acceptal
distribution could be used in similar
ways to consider whether an ample
margin of safety exists.
3. Incidence

Incidence is an estimate of population,
by-aeiplylng oot isk by g
estimate of the number of persons at -
that level of risk and the
results over all risk levels. This number,
ﬁm% lifetime |

figure, divided fnm]
to give an ;;:mlhhl cancer incidence
estimate. The incidence parameter can
be used as an estimate of impact on the
tion within a
the incidence
associated with each t of
individual risk. Incidence can also be

with individual risk and
o lmﬁgum “w Em:mq
s on. , the
‘incidence estimates in

con with maximum individual
risk or average individual risk estimates,
Estimated incidence generally is a
particularly Infnmaﬂ;&weter when
looking at aggregate a category
of like sources. One feature to take info
account whenever it is used is its
dependence on the size of the source
categary.
E. Uncertainiies in Risk Measures.

Each of the three risk parameters
deﬂ:l:;: ‘above has thmdmut;i 'I:fm
are the estimated response per unit
pollutant concentration (e.g. pCif1 in
air), the estimated exposure
concentration, and the estimation of the
number and location of the population
residing in the area of the sources
(usually taken from census data).

Uncertrinties exist in estimating each
of these elements for a variety of
reasons including the fact that the
relevant data and our understanding of
the biological events involved are not
complete. Where data gaps exist,
qualitative and quantitative
assumptions are made I;fa::d !?:;l ?;cal
preaent mdernanding e

ﬂm fllr di i
estimates o spersion, engineering
estimates, and other factors. Selection of
certain assumptions to be used is a
policy dnd::im The Agency has :
published guidelines covering many o
these for both cancer risk assessment
and exposure assessment. [“Final

ofa pollutant

Guidelines for Carcinogen Risk
Assessment,” 51 FR 330892 (September
24, 1988] and “Final Guidelines far
Estimating Exposures,” 51 FR 33042
[Sepmbe:za.zeasn.

The following is a discussion of
methods used o calculate the three
parameters, together with a few
examples of the uncertainties.

Risk assessment, under EPA
guidelines, takes into account the nature
and amount of evidence that the agent
will cause the effect of concern in
humans as well as the uncertainties of
interpretation of data and its
quantification. When the toxicity data
from human studies are available, as in

the case of radionuclides (which is a

il even when human data is
av ble. Examples include the fact that
human epidemiological studies are often
o ik s il
exposure that many years in
the past. The level of exposure to the
agen! at that time usually must be
estimated and cannot be verified. Also,
in certain categories of human studies,
the studies are often of workers exposed
to the pollutant. Wofarkefm - are
not representative of the genera
population with respect to age or sex.
Workers are also generally the healthier
segment of the population. These factors
cm;‘lead to over- or underestimation of
ris

When data from animal studies are
used, uncertainties about exposure can
be experimentaily controlled, but other
uncertainties arise. Many of these
concern the extrapolation from data
collected in animal tests to estimate
effects on humans. The extrapolation
has to try to account for many factors,
such as the eguivalent dose for humans
and laboratory animals given the size
differences and the potential differences
in metabolism and excretion of a
chemical pollutant.

In addition, uncertainties arise in
extrapolating the observed dose/
response relationship from either
workplace or animal test exposures to
the usually lower dose levels of the
general population.

In estimating exposure, the dispersion
a source is usually
quantified by a predictive mathematical
model using a known or model source
emission rate, temperature and velocity
characteristics, and weather patterns al
nearby stability array (STAR) stations,
typically the nearest ing weather
station. The model predicts the
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concentration of the dispersed pollutant
at various distances from the source,
Standard assumptions are that the
population around the source resides
there for a 70-year lifetime and is
continuously exposed to the modeled
concentrations. The amount of
emissions can be derived from sampling
and analysis of emissions at the source
or from engineering estimates, with
more or less uncertainty associated with
each method according to the type of
emission. There are varying degrees of
aceuracy and precision in sampling,

" analysis, or estimates of emissions.
Therefore the uncertainties involved in
the method of estimating individual
exposure and the number of individuals
exposed are numerous, Thus, itis
evident that uncertainty is difficult to
quantify. Questions relevant to two-step
decisia under the Viny/
C‘h!on‘de:):rhﬂou are: At which step or
steps should uncertainty be acoounted
for? How should uncertainty be
considered if it cannot be quantified?

F. Technology Availability and Plant
Closure Consideralions

In the proposed benzene NESHAP, as
well as in this NESHAP for
radionuclides, EPA has considered only
factors relating to risks to public health
in deri alternative “acceptable”
levels of However, in evaluating
whatléerrto further mle the o?:tf to
provide for an amp mrﬁn ety,
EPA has also considered the extent to
which plants would be forced to: (a)
Install control techno which are
not cost effective or demonstrated
and/or (b) curtail or stop production.
These considerations are reflected in
today's to the extent that they
apply to affected radionuclide sources,

‘With regard to the availability of
technology to control air pollutants, EPA
has in this case considered a technology
available if it has been installed on a
commercial scale in the United States
and adequate data have been collected
on plant and control equipment
characteristics and performance.
However, at various times in the past,
EPA has considered emission standards
which force plants to install
technologies which do not meet these
current “availability” criterla or cause
facilities to curtail production or shut
down. For example, EPA has in the past
considered a logy “available™ if it
has been commercially demonstrated in
other countries, even if no units have
been installed in the United States.
Also, EPA has considered bench- or
pilot-scale demonstrations in order to
judge reasonableness of expenditures
for commercial demonstration of a given
technology. Others have argued that

EPA should not be concerned about the
extent to which technologies are
“available” since the standards should
be solely based on public health
considerations, Proponents of this latter
view argue that the health-based
standards will themselves provide
adequate incentive for currently high
risk industries to develop new control

* technologies. Still others argue that the

compliance schedules in section 112 will
cause sources to close rather than
undertake the risk of installing costly
technology that is unproven.

The EPA solicits public comment on
the relative merits of alternative criteria
for dete the availability of
technology on the question of
appropriate alternative methods for
encouraging development of alternative
technologies, processes, product
substitutes, and/or lifestyle changes.

G. Description of Alternative Policy
Approaches

Each of the four approaches described
here for comment treat the “acceptable
risk" decision differently. The first
approach considers all risk factors {n the
“acceptable™ decision and then
considers all risk factors plus cost and
feasibility of emission controls in the
“ample margin of safety” decision. The
grtl:m;n mtha :];:pmachaa 'gﬁ'ax from the

t t they use a single parameter,
maximum individual lifetime risk or
incidence, as the sole deciding factor for
acceptable risk, while considering other

factors in the wargin” decision.
ﬁaaﬂr&m S

. parameter approaches differ in the

degree to which they possess each of
two desirable features. One feature is
the ability of the Agency to consfder the
weight of evidence, or confidence, in the
hazard data from which risk numbers
are derived and the confidence in the
emission and exposure estimates. The
second feature is the degree to which
decisions are clear and understandable,
and thus can be perceived by the public
as consistent. '

The case-by-case nprroach is
designed to bring all of the evidence to
bear in association with riek numbers at
both decision steps. The Agency has
adopted the policy of risk assessment
contained in the 1983 study by the
National Academy of Sciences entitled
“Risk Assessment in the Federal
Government the Process™
(National Academy Press). This study
covers the various elements of cancer
risk assessment and the assumptions
and uncertainties it involves,

One of the policies emphasized in the
report and adopted by EPA {s to give the
risk manager a risk characterization
which contains the information needed

for a decision on how much confidence
to place on numbers. For example,
numbers for risk estimates for two
different pollutants might 160k the same,
but be based on data sets of quite
different quality. A very large set of data
from human and animal studies could be
the foundation for a high degree of
certainty in deriving & quantitative
dose/response relationship. On the
other hand, a quantitative doge/
response estimate based on less
evidence could be more uncertain.
Mareover, emission esﬁlgzmﬁ

@ ure modeling may ased on
l;{’:ﬁ(ﬂﬁc information, assumptions,
or combinations of the two. Depending
on the data and assumptions, there can
be large differences in the confidence of
the exposure estimates. EPA has used a
variety of data in this rulemaking and
has confidence in the data used for the
purposeg of this rul However, a
risk manager would be justified in using
two kinds of estimates differently in
decisionmaking, in spite of the fact that
the numbers might be very similar.

An advantage of the case-by-casa
approach is that it uses the full range of
evidence behind the risk numbers in
determining acceptable risk and in
deciding on an ample margin of safety.
A gluudvantag_e of this approach is ﬂt‘l:l
it relies on case-hy-case interpreta
and judgment of data, which can make

. for the public to understand. In addition,

may appear inconsistent when

- decisions
different numerical risks are judged to

acceptable risk decision, with a fuller
consideration of the w of all
evidence at the margin of safety step.
The advantages of yproaches are
their clarity and ease of administration,
which are good bases for adoption of
such an approach. Their antdge is
that they do not consider all of the risk
factors, risk characterization, and
uncertainties in the initial step.

Approach A, Case-by-Case Approach

Under this approach, the
Admin{strator makes decisions on what
is an acceptable risk on a case-by-case
basis. The Administrator considers
individual risk, risk distribution and
incidence, their estimation limitations
and uncertainties in judging which
levels of emissions present acceptable
risks to public health for each of the
sources considered. This approach
recognizes that the risk to public health
is a combination of these factors, and,
therefore, the level of acceptable risk to
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the public heslth varies among the
different sources. ;

In applying Approach A, the approach
is to examine the risk distribution and to
consider maximum individual risks
around 10'7# or less to be the preferred
range, The 10'4 level was selected for
reasons analogous to its use in
Approach C {see discussion of Approach
C for further explanation). Under all
Approach A decisions, however, the
Agency ;vniisl clr{‘s'ely exuminaf the
aggravating and mitiga actors
associated with tha'risl?ﬁgthnates.
Included in this examination is
recognition that there are considerable
uncertainties in the risk
characterization, emission, estimates,
and exposure assumptions; these
uncertainties may very wi among
assessment. Acceptability of higher
risks includes consideration of the
number of people at that risk and the
total incidence. Greater weight is given
to the incidence associated with
individual risks greater than 10'%, this
is because risks lower than this are
generally considered small. In addition,
both the dose/response and exposure
estimates increase in uncertainty at
these lower levels, which generf:.{ly S
represent large extrapolations from
‘o low doses and dispersion of the
pollutant at greater distance from the
source, respectively. Risks greater than
the 10**4 or less preferred range may be
judged acceptable in this approach
when all factors are co! L
Examples of circumstances that EPA
believes appropriate to consider include:
(1) The uncertainties of the analysis; (2)
the degree of over or under estimation in
the risk characterization; (3) the weight
of evidence of the health effects and
non-quantified health effects, (4)
modeled versus measured exposures,
and; (5) the estimated population :
predicted at lifetime risk of around 1 in
10,000 g:]srdaler. '

1t should be recognized that zero risk
is unattainable. This approach provides
a mechanism to reasonably consider
various health risks or other health
related factors that are appropriate to
each source category.

EPA has also considered the health
risk due to the level of natural
background radiation. In the case of
radionuclides, the ba d levels
cause higher individual and population
risks than any of the source categories
being considered for regulation in this
rulemaking.

The highest level of emissions that is
considered in the acceptable risk step is
the baseline level of emissions,
Alternatives other than baseline
emissions are developed to give the
Administrator reasonable alternatives

with specific quantitative benefits to
choose from. In reality, the concepts of
acceptable risk and ample margin of
safety exist on a continuum and are not
easily quantified.

Decisions on acceplable risk are
premised on the highest associated risk
that was judged acceptable after
weighing the many different
considerations appropriate for that
source category. Clearly all the
alternatives for that source category that
present smaller risks are also
acceptable. Any alternative that is
higher than the chosen alternative for
that case allows risks that are
unacceptable. However, that does not
mean that any risk that is even slightly
higher than the chosen alternative is
inherently unacceptable. In order to
develop standards, discrete alternatives
are selected and discrete lines are
drawn. - Hlaia lealy i
Approach B. Incidence-Based Approach

In this approach, incidence is the only
parameter used to decide acceptability
of risk. At the “ample margin of safety"
step, all of the risk parameters as well
as estimation uncertainties, cost, and
feasibility are considered. The annual
incidence proposed as acceptable is no
more than 1 death/yr per source
category. The EPA is proposing an
incidence number of 1 per category
because it is felt that one was small
compared to the total number of cancer
deaths each year and in relation to
incidence associated with risks from
numerous everyday activities. Comment
is requested on the appropriateness of
this selection.

Approach B relles on incidence. An
advantage of an incidence-based
approach is that while incidence and
maximum individual lifetime risk are
uncertain figures, in general, incidence
figures are likely to be more accurate
than maximum individual lifetime risk
figures. A maximum Individual lifetime
risk estimate is much more sensitive to
errors in modeling assumptions in the
exposure estimate. When those
uncertainties are spread throughout the
exposed population in an Incidence
estimate, they tend to average out and
thus to yield results that are less
uncertain.

One feature to note is that since no
other criterion besides incidence plays a
role in the acceptable risk decision, high
maximum individual risk levels would
be acceptable so long as the exposed
population is sufficiently small that the
incidence level is met.

Approach C. 1x10'"* or less Maximum
Individual Risk Approach

This approach would use maximum
individual risk as the sole criterion for
deciding acceptable risk. At the ample
margin of safety step, the risk
distribution and Incidence would be
added to the factors considered as well
asuncertainty, cost and feasibility.

The acceptable risk level for
maximum individual risk under this
approach is 1x10** or less. This
approach focuses on the estimation of
the maximum concentration to which
anyone could be exposed, which {s used
to calculate the maximum individual
risk: Approach C's acceptable risk is
defined as 1x10*"* maximum individual
risk. This level is analogous to the top of
the target individual risk range used in
some other EPA programs. A risk of
10** falls roughly in the middle of the
range of risks considered in the surve
of societal risks, discussed earlier in this
section. An advantage of using the
single parameter of individual risk is
that it is simple and clear cut. The level
chosen is low enough to assure that the
risk to the public health is acceptable.
One disadvantage of Option C s that
without the additional perspective of the
risk distribution and incidence estimates
and all other risk information, many
decisions would ride exclusively on the
uncertain prediction of the
concentration and location of the area of
maximum exposure. The accuracy of
emission factors, meteorological data,
and census data for specific source
locations are among the more uncertain
estimates, but would be the most critical
elements under this decision. However,
at the ample margin of safety step, the
other risk measure could be examined to
bring the needed perspective to the
overall decision. .

Approach D. 1x10*% or Less Maximum
Individual Risk Approach

This approach is identical to
Approach C except that it uses a more
stringent criterion for individual risk.
The acceptable risk is defined as
1x10'"® maximum individual risk. This
level is sed on the theory that risks
below this level have been generally
regarded as small additions to en
individual lifetime risk or cancer
considering the risks faced by
background radiation. Additionally, the
10*-% level falls near the lower end of
the risk range in the survey of risks,
discussed earlier in this section.

Based on current information, EPA is
unable to accurately quantify the effects
resulting from the implementation of
Approach D. We are interested in




Federal Register / Vol. 54, No. 43 / Tuesday, March 7, 1989 {-_l:ropoud.kn!an

receiving comments concerning the
effects of such action.

. Format of Standards

The format of the standards proposed
for the various source categories vary
because of the differing technical
features of the sources. For example,
area sources radon are best
monitored by flux measurements. Thus,
flux standards are most appropriate.
Similarly, mixtures of radionuclides are
best related to public health through the
use of the cancept of dose. We have
proposed dose standards to limit
emissions in those casemm itis
appropriate. Where a s
radionuclide is emitted or a single
radicnuclide emission limit would serve
to limit all others, we have proposed an
emission limit for that radionuclide.
Where no form of emission limit is
possible, we resort to work practice
standards.

VIL Discussion of Source Catogories

The regulatory decisions proposed
today are based on the risk assessments
and other factors available in the’
current rulemaking record. This
may provide FPA with additional risk
mlysudur other information relevant
to these decisions. Consequently. based
on such information the Administrator
may choose to reach a different
regulatory decision in the final rule for
some or all the source categories
addressed in the rulemaking.

A. Department of Energy Facilities
1. Introduction
~ The DOE administers many facilities,

produce plutonium for nuclear weapons
and reactors, and some process, store
and dispose of radioactive wastes.
These facilities contain
amountis of radioactive material and
?mi{i radionuclides h;l:o the air. Other
acilities contain stockpiles of
byprodaoct material which emit large
quantities of radon. A discussion of
DOE facilities in this category appears

;:azmb] EPAis enml?gﬂ’:g'::

e. I two
categories separately in this

because of the imprecision of converting
radon measurements into dose
standards. In addition, the two

categories employ different control
methods.

Some of the DOE facilities emitting
radionuclides are on large sites covering
hundreds of square miles in remote
locations. Some of the smaller sites
resemble industrial facilities and
are located in suburban areas.

In total. DOE has almost 100 sites that
emit radionuclides. These facilities emit
a wide variety of radionuclides in
various physical and chemical slates.
el o o
represent many types o
sl ol bl e e o
pathways (althou es
may emit only one or two radionuclides
affi only one pathway).

DOE
by a radionuclide NESHAP which limits
emissions such that no individual
receives a whole body dose of 25
mmg s })gl?:g - trols

to any organ. con
releases from these facilities under DOE
orders which limit calculated doses to
the general public to be less than 100
mrem/y from ali sources and pathways.
By incorporating the ALARA concept
into its Orders, DOE has kept the dose
to the public well below 100 mrem/y.
The NESHAP also mandates that DOE
send annual of emissions to
EPA. The information gathered from
these reports contributed to EPA's risk
assessment of DOE facilities.
2. Estimates of Exposure and Risk

EPA's risk assessment of DOE
facilities is a site-by-site assessment.
Emissions are based on DOE's 1986
report of emissions, meteorological data
is taken from nearby weather stations,
end population distributions within 80
km are based on U.S. census tract data.
EPA has a high degree of confidence in
e e

to 's 8,
facilities are in ce with the
current NESHAP. The risk to the most
exposed individual is approximately
1.2X10" % DOE facilities are estimated

ties are presently covered

= —

to cause 0.17 fatal cancers per year to
the exposed populations within 80 km of

wnmuld m&imhﬁ

fa
estimates at baseline in terms of
estimated annunal fatal cancer incidence,
maximum individual lifetime risk, total

particular risk levels (i.e., risk
distribution), and annual incidence
attributable to the tion

at each risk level. The table also
presents available estimates of annual
incidence and maximum individual
lifetime risk for a lower emission
Identified as alternatives 2 and 3.

3. Application of Alternative Policy
Approaches

e it o
a

approaches described in Section Vi, to
the DOE source category are described

Appreach A: Case-by-Case
an on Acceptable

Approach—Decisi
Risk. As stated earlier the maximum
individual risk to any individuel is
1.2X107%, which is virtually the same as
the level generally preferred under the
case-by-case approach. Only a few
people are at risks greater than 1x 1074,
and the vast majority of people within
80 km of DOE facilities receive risks of
less than 110" % The estimated annual
incidence is 0.17 fatal cancers per year.
m’m%hlwmgmnﬂa
emissions than causing the highest
individual risk and do not contribute
significantly to the total risk from the
entire category. In addition, DOE haa
reduced the emissions from its facilities
ov:lrthaluz few years and {s continuing
to do so.
begr‘:dehnnhﬂng&n ble level.
accepta
Those alternatives and the risks they
present are illustrated in Table 4. After
ey s
Administrator proposes to
that 10 mrem/y ede, which representa
the baseline, is acceptable under the
case-by-case approach.

TABLE 4.— ALTERNATIVES FOR ACCEPTABLE RisK FROM DOE FACILITIES

Atormamve.! | Aternative 2 | Atomatve 3

Maomum individual risk (ietime) 12x10°¢ 36X 107 24 %107

incidence within BO km (death/y) 017 0.13 0.084
Risk individuat
E-2w0E-1

o
k-3
ooco

') ol
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‘ Ta_u.e‘t.—- ALTERNATIVES FOR ACCEPTABLE Risk FROM DOE FAciLITiESs—Continued
Altarnative 1
(baselioo) Allemative 2 | Alternative 3
E-5w0E-4 540,000 250
E:'%.Ea—! 000.9‘03 140,000 410:&.3
L, 65M €6M 65M
E-21t0 E-1 0 0 0
E-3 10 E-2. 0 0 0
E-410E-3 (") 0 0
E-510 E-4 0.12 0.11 0.042
E-6 10 E-5 0.035 0.0067 0.040
Loss E-8 0.011 0.014 0012
Other Health m‘r cancers no cancers.
1EPA belleves there :'l‘puplo WWWMHMMH!WM*WMWMM
Deacision on Ample Margin afSafary reductions of incidence and the small potential to go significantly higher, that
EPA has examined the control decreases in risk that would result, EPA  the protection of public health requires
technology necessary to lower has determined that it is not necessary that a NESHAP be promulgated to

emissions from DOE facilities. To reduce
the complexity of studying the costs and
benefits of all different control options,
EPA has concentrated on the facilities
with the largest emissions. The costs
and benefits of controlling emissions to
various levels can be seen in Table 5.
Based on the costs of achieving
alternative 2 and the very small

to further reduce risks below their
current level. Therefore, EPA believes
that limiting emissions to their current
level, represented by a level of 10
mrem/y ede, will protect public health
with an ample margin of safety. No
further reduction below the safe level is
required. However, EPA believes that
the risks are high enough, and have the

insure that the current levels of
emissions which are safe with an ample
margin of safety are not increased.
Therefore, EPA is proposing 8 NESHAP
manadating that radionuclide emissions
from DOE facilities shall not cause any
individual to receive a'dose of greater
than 10 mrem/y ede.

TABLE 5.—ALTERNATIVES FOR AMPLE MARGIN OF SAFETY FOR DOE FACILTES

. f Incremental Total incidence Incremental capital Incromental Total annualized
ST 12107 047
1-A 1.2x107 017
IR 3.6x1072 0.13 0.04 0.04 $7.4M S0.TM $O.TM
3 24x10™> 0.094 0.038 0.076 111M 16M 1M

MMMHMammwmuswmwﬂumnmmﬂywmmhdmbn%ofmwm

M\n : Baseline, no rule—Sell reguisted by DOE. They use ALARA procedires and their own overall whole body limit of 100 mrem/y. The current

NESHAP would be vacatad.
wmmio*ra‘.&io
Mm 1-A: Basetine

of 400 fatal cancers par million parson-rad, ranging from 120 1o 1200 fatal cancers per milkon porson-rad, the Altemative 1 risk

mmmuwmrymtqmnbnumumo*}—wmwmmmmmw

2: Emission fimit of 3 mram/y ede to a MIR of 1x1 controls are ﬂm—HEPAmmamLmMu—
mmma?u,mmu‘ r’.am“nh m wmwmumd Fli e
Alternative 3: Emission meem/ {equivident 10 & “Y)—the addiional controls needed: filtors

particulate m-gm: emiasions, bl 2 i

Approach B: Incidence Based
Approach. Decision on Acceptable Risk.
EPA has determined that emissions from
DOE facilities cause less than one fatal
cancer per year, Therefore, under this
approach, current emissions are
acceptable.

Decision on Ample Margin of Safety.
EPA has examined the control
technology necessary to lower
emissions from DOE facilities. To reduce
the complexity of studying the costs and
benefits of all different control options,
EPA has concentrated on the facilities
with the largest emissions. The costs
and benefits of controlling emissions to
various levels can be seen in Table 5.

Based on the costs of achieving
alternative 2 and the very small
reductions of incldence and the small
decreases in risk that would result, EPA
has determined that it is not necessary
to further reduce risks below their
current level, Therefore, EPA believes
that limiting emissions to their current
level, represented by a level of 10
mrem/y ede, will protect public health
with an ample margin of safety. No
further reduction below the safe level is
required. However, EPA believes that
the risks are high enough, and have the
potential to go significantly higher, that
the protection of public health requires
that a NESHAP be promulgated to

the MIS to 1x10™* because it is not yet possible to pradict results accura Many additional controls
mubmﬁo A i

insure that the current levels of
emissions are not increased, Therefore,
EPA is proposing a NESHAP mandating
that radionuclide emlssions from DOE
facilities shall not cause any individual
to receive a does of greater than 10
mrem/y EDE.

Approach C: 1% 10 ™ or Less
Maximum Individual Risk Approach.
Decision on Acceptable Risk. The use of
dose-based standards makes it simple to
determine the correct standard under
this approach. When the dose is evenly
distributed to all organs, an effective
dose equivalent of 3 mrem/y for 70
years equals a risk of 110 "4 '
Therefore, under this approach, an
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acceptable level of emissions is the
amount that shall not cause any member
of the public to receive an effective dose
equivalent of more than 3 mrem/y.

Decision on Ample Margin of Safety.
After com the and costs
of reducing risks below the safe level,
EPA has determined that no further
reductions below the level of 3 mrem/y
EDE are needed. Therefore, EPA is
proposing & NESHAP of 3 mrem/y
which protects ognblic health with an-
ample m safety.

Approach D: 110 % or Less
Maximum Individual Risk Approach.
Decision on Acceptable Risk. The use of
dose based standards makes it simple to
determine the correct standard under
this approach. When the dose ig evenly
distributed to all organs, an effective
dose equivalent of 0,03 mrem/y for 70
years equals a risk of 110 %
Therefore, under this approach an
acceptable level of emissions is the
amount that shall not cause any member
of the public to recetve an effective dose
equivalent of more than 0.03 mrem/y.
Decision on Ample ofSa]gty.
After comparing the ts and cost of
reducing risks below the safe level, EPA
has determined that no further
reductions below the level of 0.03 mrem/
{eI-;DE are needed to protect public

Ith with an ample margin of safety.
Therefore, EPA is proposing a NESHAP
of 0.03 mrem/y protects public health
with an ample margin of safety,

4. Implementation

& Introduction. ORP's experience in
imple the existing radionuclide
NESHAP covering DOE facilities has
shown that implementation of the
EPWA t standard has several profhlamo.

is proposing a new system for
implementing the proposed NESHAP
i to overcome some of the
limitations in the present standard. This
system will be used regardless of the
specific level of standard that {s chosen.
b. Yearly reports. The implementation
system for the NESHAP is gesigmd to
rovide EPA with yearly reporis on the
iy R iy e
ides and r ing doses. Presently,
DOE facilities monitor their emissions
and make annual reports to EPA. These
reports should continue under the new
NESHAP, Although the report is based
on a calendar year the dose standard
applies to any year, i.e. any period of 12
consecutive months, Since these reports
provide EPA with the information it
needs, DOE facilities are exempted from
the requirements of 61.10.
¢. Definition of a focility. A problem
in implementing the current standard is
the ambiguity associated with the
present definition of a facility. All the

buildings, structures and operations:
within one contiguous site shall be
considered a single facility. For
example, the entire DOR facility at Oak
Ridge, Tennessee must meet the current
standard of 25 mrem/y, instead of each
individual building getting its own 25
mrem/y standard.
d. Distinction between construction

and modification. Since EPA takes the

tion that a facility is all the

dings within a given plant site, there
can be confusion over whether the
construction of & new bui
constitutes an existing facility, Is new
construction, or is & modification of an

existing facility. It is that the
new NESHAP will  that the
construction of a new building is new

construction at the facility end not a
modification of the faeility. This
distinction is important because all new
construction needs ta be checked to see
whether or not it needs prior approval
but modifications which do not cause a
net increase in the rate of emissions
from the facility do not need prior
approval.

&. Prior approval of new construction
or modification. EPA will not change the
basic definition of modification that
exists at 40 CFR 61.15. A change that
causes any increase in the rate of
emissions is & modification, no matter
how smell that increase is. To reduce
unnecessary paperwork, it is
appropriate to avoid applications in
cases of small changes.

EPA proposes a system under which
DOE facilities will use AIRDOS to
determine the dose to the most exposed

due to the modification or
new construction. If the estimated
maximum individnal dose added by the
new construction or modification is less
than 1% of the standard, then the
modification or new construction does
not need prior :

In making the determination of dose,
for this purpose DOE must use the
emission factors and source term
determination fram “BID; Procedures
Approved for Demonstrating
Compliance with the Dose Limits
Established by 40 CFR Part 61, subpart
L” (BID; Compliance).

B. Nuclear Regulatory Commission
Licensed and Non-DOE Federal
Facilities

1. Introduction

NRC-licensed, Agreement state-
licensed, and non-DOE federal facili
include over 6,000 different faciliti
These facilities include research and
test reactors, hospitals, clinics, the
radiopharmaceutical , low level
nuclear waste facilities, and other

research and industrial facilities. These
facillties are located in all fifty states.
EPA estimates that virtually every
American lives within 80 km of an NRC
licensee.

The facilities in this category emit a
large number of radionuclides. These
radionuclides aﬂ’z:tn mdivid:iuls by
inhalation, inges ground deposition
and immersion pathways. Individual
facilities may emit only one or two
radionuclides affecting only one or two
pathways. :

Emissions from this ;:m category
are presently covered by a radionuclide
NESHAP which mandates that
emissions do not canse any individual to
receive a whole body dose of more than
25 mn}mfy or receive w of 75 e
mrem/y to any organ. Two categories

) exempted
facilities and uranium fuel cycle (UFC)
facilities. There -mmmlypu HLW
facilities, management !
facilities. The disposal of HLW, which
occurs at a few unique facilities, is
considered as a separate source
category. The management, processing
and storage of HLW that occurs at a
NRC-licensee is included in the estimate
of emlssitl:glsﬁe gnensee used inthnl
analysis that underlies today’s pre
for this category. Most of the P&rg‘pon
licensees that manage, process or store
HLW do so because it is related to their
other operations. For radionuclide
NESHAPs, EPA has determined l.h::él. is
impractical to analyze
regulate two different emissions from
the same facility. UFC facilities, which
are distinctly different facilities, are
being analyzed as a separate source
category. :

2. Estimates of Exposure and Risk.

EPA’s risk assessment of this category
combined an analysis of the nine sub-
categories that make up this category.
Due to the wide scope of this category,
EPA’s risk assessment of this source
category is based an large emitters and
model facilities with model ons.
The assessment included both
of those facilities believed to be the
largest emitters and mode! facilities
within each sub-category. The estimates
of maximum individval risk are based
on the site-by-site assessment of the
largest known emitters.

he analysis of the largest sources
was based on information compiled
from existing data bases and
information received from some of the
were developed reviewing data
from surveys conducted by the NRC and
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the Conference of Radiation Control
Directors. The use of model
f es increases the uncertainty of the
risk assessment. Especially ungertain
are estimates of the population within
given risk ranges. EPA requests that.
nddmonal-

Table 6. presents.e scenarious
to show how different emission levels
would result in different health risk

. profiles. The: table presents the risk

estimates at baseline in terms of
estimated annual fatal cancer incidence,
maximum individuzal lifetime risk, total
population exposed a! or above
particular risk levels {i.e., risk

annual

individual is approximately 1.6 1074
which ia higher than the level preferred. -
under the cage-hy-case approach. The
estimated annual incidence is 0.13 fatal
cancers per year; virtually all of that risk
is borne by people whose risk is less
than 1<10~% and aver 80% of the risk is
borne by individuals whose risk is less
than 107 % Mos! NRC-licensees have

distribution), and I B el ans ot
rhkwpmhﬁon incidence. aftributable to the tion mﬁﬁmiﬁmwxxﬁmk
‘The estimates of population risks are  af each risk level. The table also EPA Ci L

based on extrapolations from model prevents available estimates of annuel | = m‘lm& 'h‘m'ﬁ‘ Nt
facilities using census tractdata. ~ incidence and maximum individual determining the accep

distributions do not take into.  lifetime risk for a lower emission level ~ Those alternatives and the risks they
an;gnl mrlt?mlom identified’as alternatives 2 and 3. present are ﬁ‘&;’“‘“ﬂd ‘“t“h:i’ 8. ﬁﬂf::"

resulls o analysisarea examining e different options,
maximuoy individual risk of 1.6x 10" &Wmﬁﬁmﬁ‘“hﬂ"f Administrator proposes to determine
EPA estimates that this category results Approaches that 10 mrem/y ede, which represents
in 0.13 fatal cancers per year. EPA's: The decisions that would result from  the baseline, is acceptable under the
analysis shows that less than 0,5% of the  (he application of the four policy case-by-case approach. A maximum
U.S. population receives a lifetime fatal upproanhu described in Section VI to individual risk higher than the preferred
cancer risk greater than 1310 % Some: C-licensees source category are level is acceptable in this case because
of the larger NRC-licensees do release demibaﬁhelbw only a few individuals incur this level of
mnnamumgrelfiadhe-mﬁ and jodine- ﬁpmahﬁ {-grasz ch.  risk and because the risk distribution is
131; these radionuclides can cause Decision on 5 ch. that incidence is 10.13 -
thyroid caneer. : maximom in al risk to any. i e iy sl
TABLE 6.—ALTEANATIVES FOR A_ccl-:nms Risk FrOM NRC LICENSEES.

e " :Ahl’.hl.‘l.‘mz | Altormalive 3.
Maximam 16x10+  tox1o+|  3oxi0*
mm_ 3 within 80 km (daath/y) L 0 o 012

| } L u J
E-2 to E-1 o} [} o
E-3 10/E-2. ol 0 o
E-4 10 E-3 1} ("y a
(E-S10E4. 2,800 | 2,600 BOO
E-BWES 720000 | 720,000 400,000
Riak inca :
E-2 wE-1 oy o o
E~3 10 E-2. a [+ 0
E-4 10 E-3 ) %! 0
E-5 10 E-4. 0.00054 0.00054 0.00025.
E-810 &5 0.024 0.024 0.011
Less E-8 0.11 0.1 0.11
Heaith Impacts: Total cancers may Lo as much as 9 tmes. than the number of lata! cancers: because risks from some of the largest laciilias. in. this.
ubow are caused y by fodion which Calmes ?ﬂ cancer,
1 Wa batievs thors ae some indviduals at Bus risk level but all 6,000 tacitties in this category have not boen characterizod.
Degision on Ample Margm af Saofety.  level, represented by a level of 10 Approach B: Incidence Based
EPA has examined the control meem/y ede, will protect public health Approach. Decision on Acceptable Risk.
technology necess tnlcwer with an ample margin of safety. No EPA has determined that emissions from
emissions from NRC-licensees. To further reduction below the safe levelis ~ NRC-licensees cause less than one fatal
reduce the, ty of studying the required. However; EPA believes that cancer per year. Therefore, under this
costs and benefits of all different control approach, current emissions are

options, EPA haa concentrated on the
facilities with the largest emissions. The
costs and benefits of controlling
emisaions can be seen in Table 7.
Based on the costs of achieving
alternative 2 and the very small
reductions of incidence and the small
decreases in risk that would result, EPA
has determined that it is not necessary
to further reduce risks below their
current level. Therefore, EPA believes
that limiting emissions to their current

the risks are kigh encugh, and have the
potential to go higher, that the
protection of public health requires that
a NESHAP be promulgated to insure
that the current levels of emissions
which are safe with an ample margin of
safety are not incrensed. Therefore, EPA
is propesing a NESHAP mandating that
radionuclide emissions from NRC-
licensees shall not cause any Individual
to receive a dose of greater than 10
mrem/y ede.

acceptable.

Decision on Ample Margin of Sefety.
EPA has examined the con
technelogy necessary lo lower
emissions from NRC-licensees. Ta
reduce the complexity of studying the
costs and benefits of all different control
options, EPA has concentrated on the
facilities with the largest emissions. The.
cosls and benefits of controlling
emissions to various levels can be seen
in Table 7.
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TABLE 7.—ALTERNATIVES FOR AMPLE MARGIN OF SAFETY FOR NRC FACILITIES

Incromantal Total incidence
incidance reduction reduction

Incremantal capital
cost

Incremental

Total annualzed
annualized cost 1 cosl

1.8x10°4
1.6x10°*
1.0x1074
‘2.0x10°*
1.0x10™*

&“NL-‘

<0.0

<0.01
0.1 0.1

0.05 0.08

$2.4M
$9.6M
$25M

$2.4M
$12Mm
835M

S5M
$20M
$I5M

tatus: Currontly we have a NESHAP limiting air emissions to 25 mrem/y whole and 75 mrem/y
wmuhwmmmuﬁmﬁﬁ

no rule—Some faciities cause higher risks. Afl facilitles have not
factor mmam;mrrmmm

rule, 10 mrem/y ede (equivalont 1o a MIR of 3

Reguistory S
Commaents: For this category,

of
may range from 4.8 107% o 48 1074
Alternative

m-gmﬁn&u1mmnmu.muaxw

Based on the costs of achieving
alternative 2 and the very small
reductions of incidence and the small
decreases in risk that would result, EPA
 has determined that it is not necessary
to further reduce risks below their
current level. Therefore, EPA believes
that limiting emissions to their current
level, represented by a level of 10
mrem/y EDE, will protect public health
with an ample margin of safety. No ,
further reduction below the safe level is
required. However, EPA believes that
the risks are high enough; and have the
potential to ?o er, that the
protection of public health requires that
a NESHAP be promulgated to insure
that the current levels of emissions are
not increased. Therefore, EPA is
proposing a NESHAP mandating that
radionuclide emissions from NRC-
licensees shall not cause any individual
to receive a dose of greater than 10
mrem/y EDE,

Approach C: 1X10" % or Less
Maximum Individual Risk Approach.
Decision on Acceptable Risk. The use of
dose-based standards makes it simple to
determine the correct standard under
this approach. When the dose is evenly
distributed to all organs, an effective
dose equivalent of 3 mrem/y for 70
years equals a risk of 1X10™4 Therefore,
under this approach, an acceptable level
of emissions is the amount that shall not
cause any member of the public to
receive an effective does equivalent of
more than 3 mrem/y,

Decision on Ample Margin of Safety.
After comparing the benefits and costs
of reducing risks below the safe level,
EPA has determined that no further
reductions below the level of 3 rem/y
EDE are needed. Therefore, EPA will
propose a NESHAP of 3 mrem/y which
pratects public health with an ample
margin of safety.

of 0.3 mrem/y ede (equivalent to & MIR of 110~
able does not contain altemnative to bring the MIA to 1% 10~ because i is not possible to pradict the impact. additional controls would be
would ba o have -w-mm-m.

o demonsirate

Approach D: 110~ % or Less
Maximum Individual Risk ippmdr.
Decision on Acceptable Risk. When the
dose is evenly distributed to all organs,
an effective dose equivalent of 0.03
mrem/yr for 70 years equals & risk of
110" %, Therefore, under this approach,
an acceptable level of emissions is the
amount that shall not cause any member
of the public to receive an effective dose
equivalent of more than 0.03 mrem/y.

Decision on Ample Margin of Safety.
After comparing tfe benefits and costs
of reducing risks below the safe level,
EPA has determined that no further
reductions below the level of 0.03 mrem/
KEEDE are needed to protect public

alth with an ample margin of safety,
Therefore, EPA will propose a NESHAP
of 0.03 mrem/y which protects public
health with an ample margin of safety.

4. Implementation

a. Introduction. The system for
implemanlln? this NESHAP is described
in “A Guide for Determining Compliance
with Clean Air Act Standards for
Radionuclide Emissions From NRC-
Licensed and Non-DOE Federal
Facilities.” The Agency has also
developed the COMPLY Computer Code
{described earlier), for IBM and IBM-
compatible computers, to assist the
regulated community in determining
compliance with the standard.

b. Yearly reports. The implementation
system for the NESHAP Is designed to
provide EPA with yearly reports on the
levels of emissions and the dose caused
by those emissions from regulated
facilities. There are over 6,000 NRC-
licensees, many of whom have very
small amounts of radionuclides. EPA
considers that the emissions from most
sources in this category are so low that
reporting should not be necessary. EPA
has developed a system to determine

because

(equivalant 1o & MIR of 7x10° 9.
muﬁﬁunmatmymm

The current NESHAP would be vacated.

been characterized. $
ranging from 120 fo 1200 fatal cancers per milion person-rad, the Aemative 1 risk

X107 9—As a practical matter, this altemative is the same as the current NESHAP.
009 (equivalent 1o a MIR of 1 10~ 9—cost estimates are very uncertain. Several /

hundred facilities would install controls

not site s
Q—wumnwmm specific.

developed to reduce the burdens to the

fimit in rigorous fashion.

whether or not reporting is required by
estimating the dose caused by a. '
facility's emissions. As long as the dose
to the maximum individual is 10% of the
standard or less, then the facility does
not have to report. EPA currently
estimates that if the cutoff is 1 mrem/yr,
then less than 300 facilities would have
T ke bk s

cy has deve a system
for dose determination that is based on
screening models originally developed
by the NCRP. This system is a series of
screening tests each more complicated
and more realistic than the next. Using’
this system, each affected facility will,
annually, have to check to see whether
or not it needs to report to EPA. Even in
it does not have to repart, it must keep
records of the results for 5 years to
demonstrate that it has checked to see
whether or not it needs to report.
Although the report is based on a
calendar year the dose standard applies
lo any year, i.e. any period of 12
consecutive months.

In order to simplify calculation of the
source term, the Agency will allow the
use of generic emission factors. The
derivation of these emission factors is
explained in BID: Compliance. These
factors are applied to the quantity of
radionuclides used annually at the
facility, Radionuclides in sealed
containers are excluded. The results of
these calculations are used as the input
of emissions for the screening model
mentioned above.

Since these reports will provide EPA
with the information it needs, NRC-
licensees are exempted from the
requirements of 61.10, ;

c. Prior approval for modification or
new construction, EPA proposes that the
system discussed for DOE facilities also
be used for this source category except
that the sources will not use AIRDOS to
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calculate the doses. Instead they will
use the screening models and measured
egliozaiona or emission factors described
above.

C..Uranium Fuel Cycle Facilities
1. Introduction

Uranium Fuel Cycle (UFC) facilities
are the facilities used fn the conversion
of uranium ore to electric power. They
include uranium mille and tailings (non-
radon emissions), hexafloride
conversion plants, fuel fabrication
plants and commercial nuclear power
plants. These facilities are licensed by
the NRC. (Uranium fuel enrichment
facilities are not included in this

category because they are cavered as
DOE facilities.) These fadliﬁu are large
sophisticated with the
potential for large releases of
radionuclides.

These facilities are not covered by a
NESHAP. However, all releases from
these facilities (air, water and direct
gamma radiation) are covered under the
Uranium Fuel Cycle Standard, 40 CFR
180. This standard was promulgated by
EPA under the authority of the AEA and
is enforced by NRC. Under the standard,
the combined releases of all UFC
facilities must not cause any individual

to receive a dose of more than 25 mrem/

y lo the whole body or to any organ
except the thyroid fwhich can receive 75
mrem/y}. This standard has been
implemented and enforced by the NRC.
:in th;e;:iasl. the Administrator has

ecided not to regulate this catego
under section 112, because he TR
determined that the AEA standard
protected public health with an ample

of safety. EPA’s decision not to
ate this category is one of the

issues in the current litigation. After
reconsidering this issue, EPA has
decided to analyze UFC facilities using
the same four regulatory options used
for other categories.

2, Estimates of Exposure and Risk

EPA's risk assessment for this
is the combination of the
ts of the assessments of the
different types of facilities included in
this category. The source term for
emissions from uranium mill tailing piles
is estimated from a model mill using
NRE methodology. The estimate does
not include radon releases which are
covered by a separate NESHAP.
Meteorological and population data are
based on typical mill sites. The
assessment of the two uranium
hexafluoride conversion plants is based
on reported emissions and census
population distributions using nearby

met

The assessment for fuel fabrication.
plants is based on: emissions:
and census population distributions
from large facilities. The emiasion:
estimate for nuclear power plants is
based on actual releases from operating
plants. Population data is taken from:
NRC reference populations for coastal,
river and lake sites. Assessments
consider effects of multiple reactors at a

site, but not the overlap of multiple sites.

Virtually the entire U.S. population lives

within 80 km of at least one UFC facility.

The results of the analysis show that
the most exposed individual receives a
dose associated with an increased risk
of fatal cancer of 2.2x10—*. There is
less than 0.1 fatal cancer per year in the
population, and virtually all the
population risk is received by people

with a lifetime risk of less than 110—¢.

Table 8 presents example scenarios to
show how different emission levels
would result in different health risk
profiles. The table presents the risk

‘estimates at baseline in terms of
estimated annunal fatal cancer incidence,

maximum individual lifetime risk, total

partlcu]nrnlklaveh (e, risk
distribution), and annual incidence
attributable to the population expesed
at each risk level. The table also
presents available estimates of annual
incidence and maximum individual
lifetime risk for a lower emission level
identified as alternatives 2 and.3.

3. Application of Alternative Policy
Approaches

The decisions that would result from
the application of the four policy
approaches described in Section VL, to
the UFC facilities source category are
described below.

Approach A: Case-by-Case Approoch.
Decision on Acceptable Risk. As stated
earlier, the maximum individual risk to
any individual is approximately
2.2%10—* which is higher than the level
preferred under the case-by-case
approach. The estimated annual
incidence is 0.1 fatal cancers per year;
and almost all of that risk is borne by
people whose risk is lese than 1109,
befors atesining e Susopsabie v

ore determining the acceptable A
Those alternatives and the risks they
present are t;llusu;}g;d in Table 8. Alfer
examining these different options, the

Administrator proposes to
that Alternative 1 (baseline emissions)
is acceptable under the case-by-case
approach. A maximum individual risk
higher than the preferred level is
acceptable in this case because the risk
distribution is such that incidence is

only 8.1 per year.

TABLE 8.—ALTERNATIVES FOR ACCEPTA-
BLE Risx From UraniuM FUEL CYCLE
FACILITIES

Altpmna- |
tive 1
(bassline) |

i 22307 | T4X10% [ 3.0x10°%

010 | 010

§§9€h§§§3°°
656, 136 ..

Plafs... afe.

0.0083
0.091

twice fatal cancers. o

1AL loast one udhﬁﬁi&m
o uf p-mm
has not been mada.

Decision on Ambﬂwym of Safely:
m lo
t namryb wer
emissions from UFC facilities. To reduce:
the complexity of studying the costs and
benefits of all different control options,
EPA has: on the facilities:
with: the largest emissions. The costs
and benefits of controlling emissions
can be seen in Table 9.

Based on the costs of achieving
alternative Z and the fact that it would
reduce the incidence of fatal cancer by
less than one case every 100 years, and
considerating the small decreases in
individual risk that would result, EPA
has determined that it is not necessary
to further reduce risks below: their
current level. Therefore, EPA believes
that limiting emissions to their current
level, representad by a level of 10
mrem/y ede; will protest public health
with an ample margin of safety. No
further reduction below the safe level is:
required. However, EPA believes that
the risks are high enough, and have the
potential to go significantly higher, that
the protection of public health requires
that a NESHAP be ted to
insure that the current levels of
emissions which are safe with an ample
margin of safety are not increased.
Therefore, EPA is proposing a8 NESHAP
mandating that radionuclide emissions
from UFC facilities shall not cause any
individual to receive a dose of greater
than 10 mrem/y ede.

Approach B: Incidence Based
Approaeh. Decision on Acceptable Risk.

0.0083
0.091
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EPA has determined that emissions from
UFC facilities cause less than one falal

cancer per year. Therefore, under this
approach, current emissions are

acceptable.

TABLE 9. —ALTERNATIVES FOR AMPLE MARGIN OF SAFETY FOR URANIUM FUEL CyCLE FACILTIES

Incremental a
Ahemnativa MR Incidence incidence Tota! Incidence Iwnaaz Caotal mnalw Total Acnnhd
1 22x10°* 0.10
1-A 22x10° 0.10
2 1451074 0.10 <0.01 <0.01 $5M $5.4M $5.4M
3 30x 107 o.10 <001 <0.01 $75M $31M $36M

Regulatory Status: Current
and did not propose a NESHAP for this sourco
Comments:
wi:ﬂmli:‘mnb—mm
Based on a low-LET factor
may range from 6.6 10°*10 6.8 10"*,
1-A: Bunlhlomnio—mmmm

little raduction in Incidence.
4: Table does not contain alternative
mmmmmmw

Decision on Ample Margin of Safety.
EPA has examined the control
technology necessary to lower
emissions from UFC facilities. To reduce
the complexity of studying the costs and
benefits of all different control options,
EPA has concentrated on the facilities
with the largest emissions. The costs
and benefits of controlling emissions to
various levels can be seen in Table 9.

Based on the costs of achieving
alternative 2 and the small associated
decreases in individual risk, and the fact
that virtually no reduction in incidence
would result, EPA has determined that it
is not necessary to further reduce risks
below their current level. Therefore,
EPA believes that limiting emissions to
their current levels, represented by a
level 0f 10 mrem/y ede, will protect
public health with an ample margin of
safety. No further reduction below the
safe level is required. However, EPA
believes that the risks are high enough,
and have the patential to go
significantly higher, that the protection
of public health requires regulation
under section 112 to insure that the
current levels of emissions which are
safe with an ample margin of safety are
notincreased. Therefore, EPA is
proposing a NES:1 'AP mandating that
radionuclide emissions from UFC
facilities shall not cause any individual
to receive a dose of greater than 10
mrem/y ede.

Approach C: 1X 10 *or Less
Maximum Individual Risk Approach.
Decision on Acceptable Risk. When the
dose is equally distributed to all organs,
an effective dose equivalent of 4 mrem/
y for 70 years equals a risk of 1¢10° 4,
Therefore, under this approach, an
acceptable level of emissions is the

of 5 mrem/y edo (equivalent to a MIR of 1.4 1
3: Emission fimit of 1 ede toa MIA of 3x10°
meem/y (equivalent

Hmits risk 10 2 madmum value of 71074
of 400 fatal cancers per million person-ad,

The dose from one Uranium

for uranium mills and

mwmwmwnmmmamwmw.nm»umw

ranging from 120 to 1200 fatal cancers per million person-rad, the Ahornative 1 risk

mill is of this magnitude. CAA rule allows citizen sults not aflowed under the AEA.
0™ %—Particulate controls added to uranium milis. 5 mrem/y is the NRC design goal

of the Incidence is due 1o feactors and a few are affected by
—Most power only

'umum»ﬁw"mammmhmhmmudhmw

facilities would add

amount that shall not cause any member
of the public to receive an effective dose
equivalent of more than 3 mrem/y.

Decision on Ample Margin of Safety.
After comparing the benefits and costs
of reducing risks below the safe level,
EPA has determined that no further
reductions below the level of 3 mrem/y
EDE are needed. Therefore, EPA,is
proposing a NESHAP of 8 mrem/y
which protects public health with an
ample margin of safety.

Approach D: 1X 107 % or Less
Maximum Individual Risk Approach.
Decision on Acceptable Risk, When the
dose is equally distributed to all organs,
an effective dose equivalent of 0.03
mrem/y for 70 years equals a risk of
110" % Therefore, under this approach,
an acceptable level of emissions is the
amount that shall not cause any member
of the public to receive an effective dose
equivalent of more than 0.03 mrem/y.

Decision on Ample Margin of Safely.
After comparing the benefits and cost of
reducing risks below the safe level. EPA
has determined that no further
reductions below the level of 0.03 mrem/
¥ EDE are necessery to protect public
health with an ample margin of safety.
Therefore, EPA is proposing & NESHAP
of 0.03 mrem/y which protects public
health with an ample margin of safety.

4. Implementation

For each approach proposed today,
EPA has independently decided that the
same level of regulation is appropriate
for both UFC facilities and NRC-
licensees. Therefore, EPA proposes to
remove the exemption for UFC facilitics
in the NRC-licensee NESHAP and
regulate them exactly the same as other

controls. Cost would be large.

licensees, including reporting and
recordkeeping requirements.

D. Elemental Phosphorus Plants
1. Introduction

Elemental phosphorus plants extract
pure phosphorus from ore for use in the
chemical industry. These facilities emit
radionuclides into the air because .
phosphate ore is high in uranium and its
decay products. These decay products,
especially f;:tonium-mo and lead-210,
become volatilized during the extraction
process and are released into the
atmosphere. There are eight (5
operational, 3 standby) elemental
phosphorus plants located in four
different states. However, most of the
emissions come from two plants in
Idaho.

Due to the types of radionuclides
emitted by these plants, virtually all the
dose is received by the lung through the
inhalation pathway causing an
increased risk of lung cancer. This risk
can be controlled through the use of a
standard which directly limits emissions
of polonium-210 (control measures
which limit polonium-210 also limit
emissions of lead-210). There is no need
to write dose standards.

Elemental phosphorus plants are
currently regulated by a NESHAP that
limits their emissions to no more than 21
curies of polonium-210 annually.

2. Estimates of Exposure and Risk

EPA’s risk assessment of elemental
phosphorus plants is a site-by-site
assessment of operating and standby
plants, based on monitored data and
throughput. Meteorological data was
taken from nearby stations. Maximum
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individual risks were assessed at aclnal
residences or at a location 1500 m in the.

redominant wind direction. The :

ocation of nearby populations was
taken from census tract data,

individual receives a lifetime fatal
cancer risk of 56 X107 % There is an
ingreased incidence of 0.072 fatal cancer
per year in the nearby (within 80 km)
population. Over 75 percent of the
exposed population receives risks of
less than 1 107%

Table 10 presents example scenuarios
to show how different emission levels
would result in different health risk
profiles. The table presents the risk
estimates at baseline in terms of
estimated annual fatal cancer incidence,
maximum individual lifetime rigk, total

population exposed at or above -
particular risk levels (i.e., risk
distribution), and annual incidence
attributable to the population exposed
at each risk level. The table also

. presents available estimates of annual

incidence and maximum individual
lifetime risk for a lower emission level
identified as alternatives 2, 3 and 4.

3. Application of Alternative Policy
Approaches

th'!'he decisions o}hl?: would rausca;h from
e application of the four policy
approaches described in Section VI to
the elemental phonﬂlzgrus plants source
category are described below.
Approach A: Case-by-Case Approach.

Decision on Acceplable Risk. As stated
earlier, the maximum individual risk to

any Individual is approximately 5.8 %

710" Swhich-ix higher than the level -

generally preferred under the case-by-
case approach. The estimated annual
incidence is less than 0.072 fatal cancers
per year.

EPA examined several alternatives
before determining the acceptable level.
Those alternatives and the risks they
present are illustrated in Table 10. After
examining these different options, the
Administrator proposes to determine
that alternative 1 (10 Ci/y of polonium-
210) is acceptable under the case-by-
case approach. A maximum individual
risk higher than the preferred level is
acceplable in this case because the risk
distribution is such that incidence is
only 0.072 per year,

TABLE 10.—ALTERNATIVES FOR ACCEPTABLE RISK FROM ELEMENTAL PHOSPHORUS PLANTS

m,‘ ot 2 a3 ait 4
Maximum Individual risk (iratime) BBx107%| 24x1074| 24x10°¢| 1i1x10°*
incidence within 80 km (death/y) 0.072 0.024 0.011 0.0022
Risk individual _
E-2 to E-1 0 o 0 0
E-3E-2 0 o 0 0
E-4 10 E-3 6,000 80O 1800 o
E-5t0E-4 100,000 15,000 8,000 600
E-8 1o E-5 810,000 | 930,000 | 180,000 12,000
Less E-6 1.4M 1.5M 1.8M 18
‘E-210 E-1 Q +0 ol g4
EStE-2.. 0 o 0 0
E410E-3 0.012 00019 0.0018 Q
E-5t0 E-4 0.038 0.0037 0.0021 | 000008
E-8 10 E-5 0.018 0.012 00053 | 0.00030
Loss E-B 0.0058 0.0065 0.0021 0.0018
Other Hoealth impacts: Non-1atal cancors no moreé than 5% of deaths.

Decision on Ample Margin of Safely.
EPA has examined the control
technelogy necessary to lower
emissions from elemental phosphorus
plants. The costs and benefits of
controlling emissions can be seen in
Table 11. Based on the costs of
achieving alternative 2 and the very
small reductions of incidence and the
small decrease in maximum individual
risk that would result, EPA has
determined that it is not necessary to
further reduce risks below their current
level. Therefore, EPA believes that

Altemnative 3 has no additional impact on the plant causing the

highesst risk.

current emissions, represented by a
level of 10 Cilipolonium-mu. will
protect public health with an ample
margin of safety. No further reduction
below the safe level is required.
However, EPA believes that the risks
are high enough, and have the potential
to go significantly higher, that the
protection of public health requires
regulation under section 112 to insure
that the current levels of emissions
which are safe with an ample margin of
safety are not increased. Therefore, EPA
is proposing a standard of 10 Ci/y of

‘

polonium-210, which will protect public
health with an ample margin of safety.

Approach B: Incidence Based
Approach. Decision on Acceptable Risk.
As explained earlier, the emissions from
elemental phosphorus plants cause less
than one fatal cancer per year,
Therefore, under this approach, current
emissions are acceptable.

Decision on Ample Margin of Safety.
EPA has examined the control
technology necessary to lower
emissions from elemental phosphorus
plants.

TABLE 11,—ALTERNATIVES FOR AMPLE MARGIN OF SAFETY FOR ELEMENTAL PHOSPHORUS PLANTS

y Incroemental Total incidence Incremental capital Incremental Total annualized
NATSING et incidence incidence feduction teducton cost annualizod cost cost
1 561074 0072
1-A B.6x107¢ 0.072
2 241074 0,024 0.048 0.048 $8M pvill §2M
3 24x10™ 0.011 0013 0.081 ™ M M
4 1.1107% o.mq 0.009 0.070 10M 12m 1M

Rogulatory Status: Current NESHAP of 21 curies por year of Po-210.
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Commants:

P ‘energy scrubbers on the two
e i
mm 5 Tahln;:.q not contain atemative 1o mm Hl: w‘-wun

Coud Cantine Shey d%‘-m‘ mtan cost of aboct $8 million.

The costs end benefits of controlling v of polonium-210 which protects public
emissions can be seen in Table 11. health with an ample margin of safety.
Based on the costs of achie
alternative o? and the very e 4. Implementation

incidence and the small The current NESHAP for elemental

decrease in risk that would result, EPA phos;hma plants required each plant
has determined that it is not to either conduct an initial test on its.
to further reduce risks below their emissions or get a waiver from testing.
i imitig omiasion o hei e Ao is oignal esport no frther

a to current
level, represented by & level of 10/C1/ Sexfing MY o e

y
polonium-210, will protect public health °Pm‘§m were changed significantly.
with an ample margin of safety. No 3&?"&" eonm this m‘;‘ﬁh

= reduotiont Dee M L I T s NPT AR
However, as in Approach A, EPA

are still valid if conditions have not
believes that the risks are high enough,
and have the potential to slsigh
significantly higher, that the protection
of public health requires that a NESHAP
be promulgated to insure that the

Plants will be required to monitor
their vperations continuously and keep
records of the results of their monitoring
onsite for five years. Plant owners will

current levels of emissions are not have to certify on'a semiannual basis
increased. Therefore, EPA is proposinga  that no changes in operations that
standard of 10 Ci/y of mhnhm-m would require new testing have
which will protect public health withan occurred. Although the report is based
unﬁ; ga G:J; ;&If;.h.!-“ i on ?l calendar year the emission limit
Maximum Individual Risk Approsch.  oheLo® 12,40 Vedr Le. any period of 12
e e A Since the reports from provide EPA
- ' I with the information it needs, elemental
11074, Therefore, under this approach, th ivemants of G140
anfaccapmble level of emissions is 0.6 i e :
Y & E. Coal-Fired Utility and Industrial
Decisions on Ample Margins of il :
Safety. After the benefits and
e e e
e s e This category covers electrical utility
Oy mrvdictions e $ie kol ol 8. * o catia s wiich &l he
s radionuclides naturally present in coal.
prtl:poping a NESHAP of 0.6 Ci/y of Coal contains only minute amonats of
ik public radionuclides. This category is being
zmm%%.amfm' considered because large boilers burn
Mnximumlndividmlﬂsk& large quantities of coal and are so
Decision on Acceptable Risk. An widely dispersed thronghout the nation

estimated to cause 0.8 fatal cancer a

polonium-210 for 70 years corresponds year among the U.S. population.

to & risk of 1¢107% Therefore, under this

approach, an acceptable level of Emissions from coal-fired boilers are
emissions is 0.006 Ci/y. presently regulated under National
Decision on Ample Margin of Safety. - Ambient Air Quality Standards for

Alter comparing the benefits and cost of
reducing risks below the safe level, EPA
has determined that no further
reductions below the level of 0.006 Cify
are needed to protect public health with
an ample margin of safety. Therefore,
EPA is proposing-a NESHAP of 0006 Ci/

particulate matter. In addition, the larger
new coal-fired boilers have to meet New
Source Performance Standards {NSPS),
Coal-fired boilers are regulated for the
other pollutants they emit including SO,
particulates, and other hazardous air
pollutants such as arsenic and benzene.

-Amma-ﬁmnu—a-ﬂmmum . 2k e Sy
wﬂmm‘?utsr _14!“1100_ sal cancars pe miflion pecson-rad, ranging from 120 to 1200 fatal cancers per milion person-rad, the Altemative 1 sk
: 3%-MMMHa1oMM1Wmmmhquh-mm ; :

difficulties in accurately estimating the impacts, | 3 plants
closs. Two smaller plants Mhm\—m“t

2. Estimates of Exposure and Risk

EPA’s risk assessment of coal-fired
boilers is based an extrapolations of
real emissions with mode! populations.
Estimates of emissions are from the

analyzed on four sites: Urban, suburban,

rural and remote. Further information

was received from a recent study of

e e Oy A i
ce ty,

and Standards. EPA assumed that the

 entire U.S. population lives within 80 km

of at least one coal fired boiler. !
EPA estimates that the maximum
individual risk is 3x107* and that there
are 0.8 fatal cancers a year caused by
radionuclide emissions from coal fired
boilers. Virtually all the fatal cancer risk
is borne by individuals whose lifetime
fatal cancer risk is less than 11074,
Table 12 presents example scenarios
to show how different emission levels
would result in different health risk
profiles. The table presents the risk
estimates at baseline in terms of
estimated annual fatal cancer incidence,
maximum individual nfatin;:!:k. total
population exposed at or a
particular risk levels [Le., risk
distribution), and ennual incidence
attributable to the population exposed
at each risk level. The table also
presents available estimates of annual
incidence and maximum individual
lifetime risk for a lower emission level
identified as alternative 2.

3. Application of Alternative Policy
Approaches
lh'l‘he dod?: o?zﬂh ?ould result from

e applica four policy
approaches described in Section VI, to
the coal-fired boilers source category
are described below.

Approach A: Case-by-Case Approach.
Decision on Acceptable Risk. As stated
earlier; the maximum individual risk to
any individual is approximately 3104
which achieves a lower level of risk
than the upper bound that is described
in the case-by-case approach. The
estimated annuel incidence is estimated
at 0.8 fatal cancer per year.

EPA examined several alternatives
bafore determining the acceptable level;
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present are illustrated in Tabls 12. After Decision on Ample Margin of Safety.  cancer per year. Therefore, by this
examining these different options, the = EPA has examined the co‘r?trol A approagf current emissions are
Administrator has determined that technology necessary to lower acceptable.
baseline emissions are acceptable under  emissions from coal-fired boilers. The Decision on Ample Margin of Safety.
the case-by-case approach. costs and bene'?ats of ooutmliilns EPA has examined the control ;
TABLE 12.—ALTERNATIVES FOR ACCEPTA-  Lrrosi0ns can be seen in Table 13. technology necessary to lower

BLE RISK FROM COAL FIRED BOILERS—  hs o ie uge costs of achieving emissions irom coal-fired boilers. The
NUMBERS UNCERTAIN incidence and the small decreases in pde nd tenatily of conrroliing
- risk that would result, EPA has emissions can be seen in Table 13,
Altemative | auomative  determined that it is not necessary to pased i Ihe gy contp ol qohieving
L IR 2 further reduce risks below their current alternative 2 and the small reduction of
: Paavine ' Tavel TH g incidence and the small decreases in
: : level. The fact that no individual risk 1 result. EPA ha
Madmum it sk ||  receives a high risk is a significant Sy eonil resalt, Kk A les
omrre] 2Bx107*| 10x10 factor in this decision. : determined that it is not necessary to
Incidence within 80 km o 5 Therefore, EPA has determined that further reduce risks belgw their current
Pheupiszqd i i (a8 4 limiting radionuclide emissians from level. The fact that no individual
E-2 10 E-1 . 0 o coal-fired boilers to current levels will ~  receives a high risk is a significant
ESW0ER | 0 0 protect public health with an ample factor in this decision.
g:ﬁ_ e — 0 ._: margin of safety. No further reduction Therefore, EPA has determined that
ESWES 1 130,000 o below the safe level is required. Dve to limiting radionuclide emissions from
LesS E-B. . 240M 2400  the small level of radionuclides in coal coal-fired boilers to current levels will
“*m1 X : % and the fact that all new facilities will protct public health with an ample
ESwE2 3 Ea o have to meet NSPS, a NESHAP does not margin of safety. No further reduction
EAREY . ] 0 o Dbeed to be promulgated for coal fired below the safe level is required. Due to
o — | o boilers. EPA proposes not to regulate the small level of radionuclides in coal
oy Lo o o4 this source category. ] and the fact that all new facilities will
o ozl i Approach B: Incidence Based have to meet NSPS, a NESHAP does not
Other Hoalth impacts: Total cancers no more then  AApproach. Decision on Acceptable Risk.  peed to be promulgated for coal fired
lotel number Of Boopie ko Becouss se wag  coal-fired boilers cause 0.8 fatal cancer  this source category.

per year, which is less than the 1 fatal
TABLE 13.—ALTERNATIVES FOR AMPLE MARGIN OF SAFETY FOR COAL-FIRED BOILERS

Incromental Total Incromental Total
Aternative MR Incidonce incidence incidence m anusized |  snnuakzed
reduction raduction cost cost
1wt 25x10° 04
1 {inds) 7107 A
2{util) 11072 2 02 0.2 $138 $4.48 $4.48
2(inds) 1x10°* 2 < 2 1.78 1.78
Regulatory Status: Particulate emission controls also control mdionuclides. Particulales are controliod by NSPS, PSD, and SIP. Previously, we did not propose a
mmummmmumaw-wwmmmmmmb’-mmmmmmmm
controls radionuciide risks.
Alternative 1: : bollors: current amissions as controlied by NSPS, PSD, and SIP; industrial bollers: current ernissions as controlied by SIP,
wﬂuﬁmmlh?mnq. {atal cancers per milllon person-rad, mmntmwmwmmwmﬁm
Alternative 2: Emission it of 0,03 rarem ode. Utity boliers: retrofit of al sources to meet NSPS (particulate standard). Assumes ESPs are used to retrofit to
mwﬂﬂmmumwmm&w“xmumh)mauuhmm
Approach C: 1X107* or Less there is good reason to believe that Therefore, retrofitting of many sources

Maximum Individual Risk Approach.
Decision on Acceptable Risk. Under this
approach, an acceptable risk is one
which causes a8 maximum individual risk
0f 1107 or less. EPA estimates that

the maximum individual risk from coal-
fired boilers is 3X107%, which exposes
the public to a lower degree of risk than

emissions would decrease in the future.
Therefore, EPA finds under this
approach that the risks from
radionuclide emissions from coal-fired
boilers do not require regulation under
section 112 of the CAA.

Approach D: 1X.107* or Less
Maximum Individual Risk Approoch.

so that they meet the NSPS for
particulates will be necessary to reduce
the risk below 1107%,

‘ Decision on Ample Margin of Sofety.
EPA has determined that a NESHAP
standard of 0.03 mrem/y EDE provides
an ample margin of safety. As stated
above, under this approach, retrofitting

that allowed under this approach. Decision on Acceptable Risk. Under this  of all coal-fired boil 1d be
Therefore, this level constitutes an approach, an acceptable risk is one that :em&ary 1o mdu;egew;:;rent
acceptable risk to health. causes A maximum individual risk of emissions to below a level 0f 0.03 *

Decision on Ample Margin of Safety.
EPA believes that limiting radionuclide
emissions to current levels from coal-
fired boilers protects public health with
an ample margin of safety. In addition,

1<10™* or lower, which corresponds to a
NESHAP standard level of 0.03 mrem/y
ede. Current emissions from both
industrial boilers and utility boilers are
above the acceptable range of 11074

mrem/y EDE. Therefore, EPA proposes
that all coal-fired boilers be retrofitted
to met NSPS for particulates.
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e :
o : ———
4. Implementation levels (i.e., risk distribution), and annual Mnhnmmw#ﬁy
The standard proposed for this incidence attributable to the population  As stated above, the individual i
umary_gpfpu“ the NSPS 40 CFR 80.41a  exposed at each risk Tevel. from disposal of HLW are very small,
‘and 80.41b for particulates to all coal : vty less than 11074 In addition, thereis
fired boilera wgon output is greater 3. Application of Alternative Policy 0.0001 fatal cancer a year from
than 2 million BTU's an hour, This Approaches . mnwlidﬁgimhﬁm from disposal of
NESHAP will he implemented in the' : : , See e 14 emissions are
same way &s the NSPS is currently Mﬁ;ﬂmﬁw r:imﬂ'!mm so low that no altematives were
implemented. : R s B”I! W“ 4o Cvaluated. The Administrator proposes
. High-Level Muolaor Wasto Disposal 116 HLW dieposal faciities source " kit s b it
+ F1Ig0 MRty sposal waste protect
Focilitios i e g public health with an ample margin of
1 Eitiodwonin Approoch A: Cawby-caﬁ,ﬁ@umcb. safety. EPA believesthat since the
Decision on Safe With an Ample Margin ~ emissiona &re so low and there is no
Management and storage operations  of Safety. As stated above, the reason to expect that they would
for highdevel nuclear waste, spent fuel  individual risks from HLW disposal increase, no NESHAP is needed.
and transuranic waste ars sedin  facilties are very small, less than A maa)!-C: IX10-%or Less
the calegories for DOE facilities and 3y 9g7 1n addition, there wavldbe Mafii:umlndfvidual Risk Approach.
ﬁ%’ém‘;:dm‘“mgmwmw 0,0001 fatal cancers a year from Decision on Acceptable Risk. An
e, T e Tl et ok
materials pursantto regulations tobe  5utaie sy et e Sk st Sl oo
promulgated.at 40CFR 191 Supbart B, agqunce b €000 VeS8 moant (AYRRAIT i
Site obamacterization stadies for the Sitdt | gfitnate of emissions from disposal ol of (s pubBE 1o o ey eciber
Sk Tephaliny om beingconducted by HLW represents a level that will protect qm:aﬁzut--&mm?my@‘ b
o R i Sk, I oaplotagal s ol Sty
constructing  test Waste Isolation Pilot  omiciion vre solow, and there leno. L7 Delieves that risks from emissions.
Plant (WIPP) which may be dedicated 85 - rancon o expect that emissions to a2 HLW disposal will be so small that
a disposal facility. would significantly increase,no ‘:l‘“liml emissions prot:gl M}?ﬂﬂl
85, an ample margin of safety.In =~
2. Estimates of Exposure and Risk NESHAPis needed. gdlm 'ﬂ;l!:lnd!ﬁ_m maonb:nbdhn
EPA's risk assessment of HLW t they would increase above '
disposal facilities is based upon DOE ~ TABLE 14.—ALTERNATIVES FOR ACCEPTA-  2XPected levels. Therefore, EPA
engineering estimates for conceptual BLE RiSK FROM HiGH LEveL Nuciear  Proposes to find that since the risks from
designs for the WIPP dn New Mcxico, an  WASTE DisPoSRL FAGILITIES radionuclide emissions from HLW
MRS facility and  permanent : ; ' d"’“‘:ﬂm”l:’mm is no
at Yucca Mowuntain. They were analyzod Ahomative 1 - Loas0n 10 eXpec would increase,
by EPA and are believed to be M‘ no NESHAP is needed.
reasonable. Although the decision on Approach D: 1X10°° or Less
Yucca Mountain’s acceptability has not ~ Maximum indvidual risk {idetimo) .| 2831071 Maximum Individual Risk Approach
yet been made, for purposes of mﬁ'“m”mm”ﬂm 0.00011 Decision on Acceptable Risk. An
ing the accuracy of the analysis, B2 b . effective dose equivalent of 0.03
using a real site, EPA has anelyzed the EamEL 0 yr for 70 years equals a risk of 11075,
Yucca Mountain site, Population data E410E-3. 0 Therefore, under this approach, an
was taken from U.S. census data at é‘g:g::-'m“*—"—“w'i 0 acceptable level of emissions is the
these sites. iy 1gm amount that shall not canse any member
EPA estimates that the maximum Ak inodence: of the public to receive an effective dose
individual risk is 3107 and that there =~ E-2%0&- o of more than 0.03 mrem/y.
would be 0.0001 fatal cancers a year E_'f: E’j g Decision on Ample Margin of Safety.
caused by radionuclide emissions from E-510 E4 0 EPA believes the risks from air
HLW disposal facilities to less than 1 E-BDES 0 emissions from HLW disposal are so
million people within 80'km of these Less E-8 0.0001 small that estimated emissions protect
fbi:)amﬁ:s. ﬁll]dv; uf;l't:l cancer tisk is puginf ii:alth with ntg anle ‘margin of
rne by indivi whose total fatal Othor Health Impacts: CARCHS safety. In addition, there is no reason lo
cancer risk is less than 1107, umm-m ki . behmﬂmywmbehgh:rﬁtzsrm'
The reasan why the emissions and cusrantly opecating faciities. Basoline emissions  expected. Therefore, at
Fioks are o low i e oty e o Do s Mo et i the sk from dionucide.
gispuul'mﬁm Sealed sources will ' ) fmi‘:;‘ﬂﬂn’mmh}ﬂ-w di’PD::‘ are so
brought to the site and buried below: 2 oW ere is no reason _
ground. Normal operations preciude any 4 p%ﬁmd:ﬂ“! B"‘”gb le Risk. ‘hem to increase, no NESHAP is needed.
significant air emissions. As explained earlier, the emissions from  G. Radon Releases from Department of
Table 14 presents the risk estimates &t disposal of HLW will cause much less Energy Focilities
baseline in terms of estimated annual than one fstal cancer per year. 1. Introduction
fatal cancer incidence, maximum Therefore, under this g
individual lifetime risk. total population ' expected radionuclide emissions are The DOE administers many facilities,

exposed at or above particular risk

acceptable.

including government-owned,
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contractor-operated facilities across the
country. Some of these facilities have
large stockpiles of radium-containing
material. Because this ore was originally
high in uranium content, the tailings
material that is left has a high radium

. content and, therefare, emits :
quantities of radon. This ma is
stored in at least five different sites
owned or controlled by DOE in
Missouri, New Jersey, New York, Ohio
and Utah. DOE is presently in the -
process of taking remedlal action at
these sites to dispose of the material on
a long-term basis,

The current NESHAP covering DOE
facilities does not regulate radon
emissions. Environmental groups
challenged EPA in court to address the

problem of radon emissions from DOE
fat:lllliu. EPA is responding with this
proposed NESHAP,

Z.Bstlmntunfmcpmnandmsk

EPA's risk assessment of DOE
facilities is a site-by-site assessment of
current emissions. Radon emission
estimates were mostly measured values
provided by DOE or estimated from
Eeamd m%:m-zzﬂ uoncentra(tli:ns in

& wasles. meteorological data
were taken from nearby stations and
populations are based on U.S. census
uac‘og:tl;i.m EPA's analysis, lifetime

A to 's e
fatal cancer risk to the most exposed
individual is 2.4 x 107%. DOE facilities
cause an estimated 0.10 fatal cancer per
year 1o the 25.7 million persons within
80 km of the DOE facilities.

Approximately 40 percent of the risk to
whose risk is over 1x107%. 1t is noted
that this analysis does not consider the
planned remedial actions which will be
implemented under CERCLA, as
amended, in conjunction with either
Interagency Agreements or Federal
Facilities ts with EPA.
Remedial action is scheduled at the

' Monticello Mill Tailings Pile near

Monticello, Utah, per a signed Federal
Facility Agreement.

T 15 presents example scenarios
to show how different emission levels
would result in different health risk
profiles. The table presents the risk
estimates at baseline in terms of
estimated annual fatal cancer incidence,
maximum individual lifetime risk, total
population exposed at or above
particular risk levels (i.e., risk
distribution), and annual incidence
attributable to the population exposed
at each risk level. The table also
presents available estimates of annual
incidence and maximum individual
lifetime risk for a lower emission level
identified as alternatives 2, 3 and 4.

3. Application of Alternative Policy
Approaches
The decisions that would result from

the application of the four policy
approaches described in Section VI to
the radon emissions from the DOE
source ca ‘are described below.

A: Case-by-Case Approceh.
Decision on Acceptable Risk. As stated
earlier, the maximum lifetime individual

risk to any individual is 2.4 X 107? which
is higher than the level generally
preferred under the case-by-case
approach. The estimated annual

* incidence is approximately 0.18 fatal

cancer per year, and approximately 40
percent of that risk is borne by people
whose risk is over 1X107% EPA has
examined several alternatives before
determining the acceptable level; those
alternatives and the risks they present
are illustrated in Table 15. After

‘examining these different options, the

would propose that the risk

associated with alternative 2 represents
a level that is acceptable under the case-
by-case approach. A maximum
individual risk higher than the preferred
level is acceptable in this case because
the risk distribution is such that
incidence is only 0.042 per year.

Decision on Ample Margin of Safety.
EPA has examined several alternative
levels of contral of radon emissions from
DOE facilities. The costs and benefits of
controlling emissions can be seen in
Table 18. Based on the costs of further
controls to reduce radon emissions, and
the small decreases in risk and very
small incidence reductions they
represent, EPA has determined that it'is
not nece to further reduce risks
below the ecceptable level, alternative
2. Therefore, EPA is proposing a
NESHAP limiting radon emissions from
DOE facilities to 20 pCifm*—sg, which
will protect public health with an ample
margin of safety.

TABLE 15.—ALTERNATIVES FOR ACCEPTABLE RiSK FROM RADON FROM DOE FACILITIES

Alemative 1
(basoline) AL 2 AlL 3 AlL 4
Maximum individual risk (lifetime) 24x107" 28x107 18x107¢ 1axiot
Incidence within 80 km (death/y) 0.18 0.042 s 1 1 < USRI | 0.012
Risk individuak
E-2 10 E1 0. o 0. ]
E-3 10 E-2 00 0 0 0
E-4 10 E-3 3,500 180 70 45
E-5w0 E-4 26,000 4,800 - 2.000.. 500
E-6 o E~5 1.4M 98,000 44,000 15,000
Leas E-6 m 28M oM 28M
Hisk incidence:
E-2 %0 E-1 o 0 ) 0
E-3 to E-2 0.002 0 0 it o
E-4 0 E-3 0.011 0.0004 .... 0.0001 0.00007
E-5t0 E-4 0.007 0.0020 0.00057 0.0002
E-68 W0 E-5 0.040 0.0027 0.0012 0.0005
Less E-8 0.10 0.037. 0.020 ..o rveninen] 00T

Other Health impacis: Non-fatal cancars no more than 5 percent of doatha

Approach B: Incidence Based

Approach. Decision on Acceptable Risk.

As explained earlier, the radon

emissions from DOE facilities cause less
than one falal cancer per year.

Therefore, under this approach, current
emigsions are acceptable.
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TABLE 16.—ALTERNATIVES FOR AMPLE MARGIN OF SAFETY FOR RADON FROM DOE FACILITIES

ANernative Incremental Total incidence Incremental capital Incremontal Total annualized
: e Ingidence incidenca reduction reduction cost annusiized cost cost
1 24x10-2 a18 I -
2 28xX10=-4 0.042 0.12 0.12 s2oM $1.5M $1.5M
3 1.8X10—-% 0.021 0.021 0.14 14M o™ 22m
4 1.3x10 -4 0012 0.008 015 19M o™ 2.8M

i
s
3

W%Mmbmsmammm.cﬁm&mmuu

Decision on Ample Margin of Safety.
Based on an analysis of the costs of
various control alternatives and
decreases in risk and incidence they
represent, see Table 16, EPA has
determined that it is necessary to reduce
rigks to the level of alternative 2, but
that further reductions are unnecessary.
Therefore, EPA is pro a NESHAP
limiting radon emissions from DOE
facilities to 20 pCi/m?® —s, which will
protect public health with an ample
margin of safety. e

Approach C: 110 ~*or Less
Maximum Individual Risk Approach.
Decision on Acceptable Risk. Since the
dose/risk relationship for radon is
reasonably well established, an
acceptable level of emissions can be
estimated under this approach. A radon
emission limit of 2 pCi/m? —s yields a
lifetime risk of 110 ~*to the maximum
exposed individual. Therefore, under
this approach an acceptable level of
emission is 2 pCi/m*—s.

Decision on Ample Margin of Safety.
Due to the costs and difficulty of further
reducing emissions, EPA believes that
no further reductions below a risk level
of 1% 10 ~* are needed. Therefore, EPA
is proposing a NESHAP limiting
emissions of radon'to 2 pCi/m®—s
which would protect public health with
an ample margin of safety.

Approach D: 1X10 % or Less
Maximum Individual Risk Approach.
Decision on Acceptable Risk. A radon
emission limit of 0.02 pCi/m*—& yields a
lifetime risk of 110 ~®to the maximum
exposed individual, Therefore, under
this approach, an acceptable level of
emissions is 0.02 pCi/m? —s.

Decision on Ample Margin of Safety.
Due to the costs and difficulty of further
reducing emissions, EPA believes that
no further reductions below a risk level
of 1X10 ~*are needed. Therefore, EPA
is proposing a NESHAP limiting
emissions to 0,02 pCi/m®—s which

. facilities. The standard

would protect public health with an
ample margin of safety.

4. Implémentation

This NESHAP is a flux standard that
limits the emission of radon from DOE
limits the
amount of radon that can be emitted per
unit area (m?#) per unit of time (s). This
standard is not an average per facili
but is an average per radon source. This
will require that all radon sources must
be disposed of in a manner that will-
reduce the radon flux to meet the
standard.’

The proposed standard will be
effective immediately upon
promulgation, While'EPA believes that
DOE will be able to meet this standard,
EPA recognizes that in some cases DOE
may need some time to perform all the
actions necessary to reduce radon
emigsions to the required levels. In such
a case, DOE may request a waiver of the
compliance deadline of up to two years,
under section 112(c)(1)(b](ii) of the CAA.
If two years are not s ent time EPA
is prepared to discuss schedules for
compliance. EPA recognizes that the
requirements of CERCLA and other
environmental laws will have to be
considered in these discussions.

Since the reports of the testing
provide EPA with the information it
needs, DOE-facilities are exempted from
the requirements of 61.10.

H. Phosphogypsum Stacks
1. Introduction

Phosphogypsum stacks are large piles
of waste from wet acld phosphorus
fertilizer production. Phosphogypsum
stacks are found at 41 different sites in
12 states. Because phosphate ore is
relatively high in uranium and radium,
phosphogypsum stacks are also high in
these elements. The presence of radium
in the stacks causes them to release
radon into the atmosphere. In

s—This is the level as the cument AEA rule sel by EPA for uranium mil
pCi/m’ same as i, ule by tailings,

pie
e Montiool ] : .
to emission flux because of the differing assumptions associated with each lsclity. Faclities are not alike.

connection with the litigation, EPA has
agreed to propose a standard for this
source category.

2. Estimates of Exposure and Risk

EPA has performed a pile-by-pile
aasmmh;w;madon o.’::lw ) a?t 58
phosp! stacks at 41 sites.
Radon emissions are based on measured
radon fluxes at stacks in Florida and
Idaho, the radium content of the
phosphate rock and the estimated area
of the stacks. Maximum individual risks
are based on the locations of nearby
residents obtained from industry or
topographical maps. Where information
was unavailable, people were assumed
to be 800 meters from the site boundary.
Populations within 80 km were taken
from census tract data.

The estimated maximum individual
risk of fatal cancer from radon
emissions from phosphogypsum stacks
is 2.02¢10 ~* The radon emissions cause
0.97 fatal cancers per year to the
population within 80 km. Approximately
90% of the risk to the population is borne
by people whose risk is less than ;
110 7% and 40% of the risk is borne by
people whose risk is less than 1x10 "%

Table 17 presents example scenarios
to show how different emission levels
would result in different health risk
profiles. The table presents the risk -
estimates at baseline in terms of
estimated annual fatal cancer incidence,

. maximum individual lifetime risk, total

population exposed at or ebove
particular risk levels (ie., risk
distribution), and annual incidence
attributable to the population exposed
at each risk level. The table also
presents available estimates of annual
incidence and maximum individual
lifetime risk for a lower emission level
identified as alternatives 2 and 3.
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3. Applicatlon of Altarnative Policy
Approaches

The decisions that would result from
the application of the four policy
approaches described in Section VI, to
the phosphogypsum stacks source
category are described below.

Approach A: Case-by-Case Approach.
Decision on Acceptable Risk. As stated
earlier, the maximum individual risk to
any individual is 2.0%10 ~*which is
slightly higher than the level generally
preferred under the case-by-case
approach. Of the 58 stacks, only 4 had
risks greater than 110 =% The
estimated annual incidence of fatal
cancer is less than 1 per year, and
almost all of that risk is borne by people
whose risk is less than 110 ~% EPA has
examined several alternatives before
determining the acceptable level. Those
alternatives and the risks they present
are illustrated in Teble 17. After

repmenn a level that is acceptable

‘approach. A
mtxhnumhdividmlﬂskhigberthmthe
preferred level is acceptable in this case
because only a few individuals are
exposed to this level and because the
risk distribution is such that incidence is
only 0.97 per year.

Decision on Ample Margin of Safely.
Based on the costs of further controls to
reduce radon emissions, and the
decreases in risk and small incidence
reductions they represent, see Table 18,
EPA has determined that it is not
necessary to further reduce risks below
the safe baseline level, alternative 1.
EPA proposes a NESHAP radon
emissions from phos um stacks
to 20 pCi/m*~*, which represents current
emissions, which will protect public
health with an ample margin of safety.

TABLE 17.—ALTERNATIVE FOR ACCEPTA-
BLE RISk FOR DISPOSAL OF PHOSPHO-
GYPSUM STACKS

Alterna-
Altema-
M o2 | tved
individual risk
(ileime) ......] 2.0X10 7% | 16X10 "¢ | 5.8X10 "
within 80 km 4
] 087 083 0.29
Risk individual ...,
E-2 10 E-1_ o 0 0
E-3to E-2.. [/} 0 o
E-4 0 E-3..| » ’ 0
E-510 E-4.{ 400,000 | 290,000 17,000
E-610 E-5..] 16M 14M 2.6M
Loss E-6...] 7aM nm M
Risk incidence.....
E-2 o E-1.] U] 0 0
E-3twE-2. 1] 0 0
E-4 w0 E-3. L ¥ 0
E-50E-4. 0094 0.064 0.0033

TABLE 17.—ALTERNATIVE FOR ACCEPTA-
BLE RisK FOR DISPOSAL OF PHOSPHO-

aYPsuM Stacks—Continued
JNM"‘., Alerna- | Alterna-
{basaiine) five 2 tve 3
E-610E-5.. 052 0.41 0.068
Less E-6..... 034 034 o.21

Approach B: Incidence Based
Approach. Decision on Acceptable Risk.
As explained earlier, the radon emission
from phosphogypsum stacks cause less
than one fatal cancer per year.
Therefore, by this & current
emissions provide an acceptable level of
risk. However, the current incidence
estimate is 0.97 fatal cancer & year,
which is very close to the acceptable
level. Future analysis could demonstrate
that current emissions are not
acceptable and need to be reduced.

Decision on Ample Margin of Safety.
Based on the costs of further controls to
reduce radon emissions, end the
decreases in risk and small incidence
reductions they represent, see Table 18,
EPA has determined that it is not
necessary to further reduce risk below
the safe baseline level, alternative 1.

TABLE 18.-ALTERNATIVES FOR AMPLE MARGIN OF SAFETY FOR DISPOSAL OF PHOSPHOGYPSUM STACKS

incremental Total incidence Incremental capital Incremental | Total annualizod
Nlbmatve bl incidence | incidence reduction recucton cost snnuakzed cost cost
: ] 20x10° 0.97
2 16107 0.83 0.14 0.14 $500M $ 43M $ 43
3 BBx10* 0.28 0.54 0.68 $500M $ 25M $ 68M

MMMMWMHWbWMWMMMMWMmeﬂhh
undor court order 10 propose a standard for this category

dounotmnm

However, lo prevent emissions from
increasing, EPA is proposing 8 NESHAP
for this source category limiting radon
emissions from phosphogypsum stacks
to 20 pCi/m®-s. This represents current
emissions and will protect public health
with an ample margin of safety.
Approach C: 1% 107 or Less
Maximum Individual Risk Approach.
Decision on 5le Risk. A radon
emission limit of 2 pCi/m®-s
corresponds approximately to a lifetime

m%s—Stacks have omissions of 4 10 15 pCi/m%; no cover would ba noaded, This rule

ranging from 160 10 720 fatal cancers par miflion person-WLM, the Allernative 1 risk

with 1 mater of dirt.

risk of 1107 *to the maximum exposed
individual. Under this approach, an
acceptable level of emissions is an
average radon flux of 2 pCi/m*-s from
phosphogypsum stacks.

Decision on Ample Margin of Safety.
Due to the costs and difficulty of further
reducing emissions, EPA believes that
no further reductions below & risk level
of 1X10"* are needed. Therefore, EPA s
proposing limiting emissions to 2 pCi/

o 2: Cover 10 mit emissions 1o 8 pGi/ms—Stacks are covered with 0.5 maters of disl. Usually dirt is not jocally available and must be hauted 1o
Mmacm-mummuzpwm are covered
Alternative 4: Table mhmn!xio"w&mmhmmeHMMMnﬁ

m?~s, which would protect public health
with an ample margin of safety.
Approach D: 1x10°¢ or Less
Maximum Individual Risk Approach.
Decision on Acceptable Risk. A radon
emission limit of 0.02 pCi/m?-s
corresponds approximately to a lifetime
risk of 110" *to the maximally exposed
individual. Under this approach, an
acceptable level of emissions is an
average radon flux of .02 pCi/m*-s.
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Decision on Ample Margin of Safety.
Due to the costs and difficulty of further
reducing emissions, EPA believes that
no further reductions below a risk level
of 1X10"  are needed. Therefore, EPA is
proposing limiting radon emissions
levels to 0,02 pCi/m2-s, which would
protect public heéalth with an ample
margin of safety.

4. Implementation

This NESHAP is a flux standard that
limits the emission of radon from
phosphogypsum stacks. The standard
limits the amount of radon that can be
emitted per unit area (m?) per unit of
time (s). This standard is not an average
per facility but is an average per
phosphogypsum stack. This will require
that all stacks be disposed of in a
manner that will reduce the radon flux
to meet the standard.

Sixty days after the effective date of
this rule or sixty days after the operator
ceases usinga phmllﬂl:ogypsum stack the
operator must test the stack to '
determine whether or not the stack is in
compliance with the flux standard. If
Approach A or B is selected it is
expected that all stacks will be in
compliance with the standard. If
Approach C or D are selected the stacks
will most likely not be in compliance
unless they cover the stack with dirt, or
something else, to reduce the radon flux
off the stack. If an operator knows that
the stack cannot meet the standard, the
operator can admit noncompliance
instead of testing the stack.

Stacks must be retested every two
years unless EPA requires more frequent
testing or EPA determines that less
frequent testing is sufficient to assure
compliance with the standard. EPA will
also reduce the need for testing if EPA
determines that testing will interfere
with ongoing operations designed to
S (4 remt b s sty

ce the reports of the tes
provide EPA with the information it
needs, phosphogypsum stacks are
exempted from the requirements of
61.10.

I Underground Uranium Mines
1. Introduction

When these mines are operating, their
ventilation systems emit large amounts
of radon into the atmosphere. The levels
of radon in an unventilated mine are a
hazard to the miners. Ventilating to
reduce radon exposure to the miners
increases exposure to the general
population.

Underground uranium mines are
regulated by an existing NESHAP. This
NESHAP requires eading of
unused portions of the mines in an effort
to reduce the internal wall surface area
of the mine and thereby reduce radon
emissions into the mine air. EPA has
found that this system is unworkable for
existing mines, and it is unproven for
new mines. The interiors of these mines
are so extensively interconnected that
any attempt at bulkheading either
produces no results or prevents fresh air
from getting to the miners.

2, Estimates of Exposure and Risk

EPA's risk assessment of underground
uranium mines is a site-by-site
assessment of all operating or operable
mines; Emission estimates were based
on radon concentration or working level
measurements and ventilation rates -
provided by mine operators.

The meteorological data was taken
from nearby stations and populations
from 5 to 80 km are based on U.S.
census tract data. Population :
distributions within 5 km were taken
from site visits or obtained from mine
owners. o

The maximum individual risk of fatal
cancer from radon emissions from '
underground uranium mines is 1.2X10™%
The radon emissions cause 0.77 fatal
capkc:;‘r per year to the population within
80

Table 19 presents example scenarios
to show how different emission levels
would result in different health risk
profiles. The table presents the risk
estimates at baseline in terms of
eslimated annual fatal cancer incidence,
maximum individual lifetime risk, total
population exposed at or above
particularrisk levels (i.e., risk-
distribution), and annual incidence
attributable to the population exposed
at each risk level. The table also
presents available estimates of annual
incidence and maximum individual
lifetime risk for a lower emission level
identified as alternatives 2 and 3.

TABLE 19.—ALTERNATIVES FOR ACCEPTABLE RisK FPR UNDERGRAOUN URANIUM MINES

m‘ altornative 2 | alternative 3
Maximum individual risk (lifetime) 12107 27Tx107 1.9x10"*
|ﬂmmmh’ﬂm 0.77 0.43 : 0.20
Risk individual
E-2t0E-1 1] 0 [+]
E-3 to E-2 6 1] 0
E<410E3 90,000 15,000 1500
E-5 t0 E-4, 1.6M 880,000 280,000
E-6WE-5S 250,000 1.0M 1.6M
Loss E-6 7,000 20,000 22,000
Risk incidence
E-2 10 E-1 0 0 0
E-3 10 E-2 0,00008 o 0
E<4 10 E-3 021 0.028 0.0024
E-5to E-4. 0.54 0.30 0,085
E-6w E-5 0.021 0.096 0.009
Less E-§ 0.00005 0.00025 0.00035

Other Health impacts: Non-fatal cancers no more than 5% of deaths.

3. Application of Alternative Policy
Approaches

The decisions that would result from
the application of the four policy
approaches described in Section VI, to

the surface uranium mines source
category are described below.
Approach A: Case-by-Case Approach.
Decision on Acceptable Risk. As stated
earlier, the maximum individual risk to

. any individual is 1.25107* which is

higher than the level preferred under the

case-by-case approach. The estimated
annual incidence is 0.77 fatal cancer per
year. EPA has examined several '
alternatives before determining the
acceptable level; those alternatives and
the risks they present are illustrated in
Table 19. After examining these
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different alternatives, the Agency would
propose that the risks associated with
alternative 2 represents the level that is
acceptable under the case-by-case
approach. Alternative 2 limits the
emissions to 1500 Ci/y of radon. An
emissions limit of 1500 Ci/y provides an
acceptable level of risk. : -

However, EPA recognizes that, among
the source categories analyzed, vranium
minupmen:qhnlque:llzulnuor:?ﬂ& '
determining an acceptable level i
This occurs because Mine Safety and
Health Administration (MSHA)
standards require owners to protect
mine workers by operating mine
ventilation equipment to reduce the
radon levels within the mines. This
results in emissions of whatever amount
of radon is necessary to reduce the

After considering the confliot in the
goals of the MSHA regulations and the
goals of the CAA, EPA has concluded
that emissions higher than 1500 Ci/y can
be allowed without increasing the risk
to the y individuals, If a mine
releases its exhaust fan emissions from
a 30-meter stack, then radon emissions
of 5,000 Ci/y would result in the same
level of risk to the most exposed
individuals as a groy
1500 Ci/y. This alternative provides an
effective means to ventilate the mine,
reducing radon levels in the mine, while
protecting those persons exposed to the
e

cy would propose that the |
associated with exhaust vent emissions
of radon from d uranium
mines emitted either at ground level

level releases of

- high with an emission limit of 5000 Ci/y -~ ':.'='

provides an acceptable level of risk.

Decision on Ample M of Safety.
Based on'the costs of further controls to
reduce radon emissions, including the
likelihood of closures and the decreases
in risk and very small incidence .
reductions they represent, see Table 20,
EPA has determined that it is not
necessary to further reduce risks below
the acceptable level, alternative 2. EPA
recognizes that closures are not in
themselves a reason not to further
reduce risks. :

Approach B: Incidence Based
Approach. Decision on Acceptable Risk.
As explained earlier the radon
emissions from underground uranium
mines cause less than one fatal cancer
per year. Therefore, under this

radon levels in the mines to the required  with an emission limit of 1500 Ci/y or approach, current emissions are
levels. from a stack that is at least 80 meters acceptable.
~ TaBLE 20.—Altematives for Ample Margin for Safety for Underground Uranium Mines.
Ahematve | MR ne0encs | incidence reducton | | rechacion cost snaszsa oot | o oet
; 1.2x10°2 077 :
1-A 1.2x10°¢ 077 :
2 27107 sg 034 034 $15M $8M
3 1.9x10™¢ 0 0.23 0.57 ¢ $° $°*

Mw#h;dmwmmmmmw:%ummmmeMhmtuﬁm

1-A: Baselina rulo—10,000 Ci/y radon emissions lmit. The ming 8900 i :
A 57 s ko 1300 Uy Yo 1 s ov e S0y T s 90 e . Tev e axcoed 6090 Cy rcon
wnd would 10 reduco m Ia" months. mings would in addition need 10 ol Naw vant ;
a%mxam 1,000 racion. This aliemative is mare stringent than Altemative 2: (* Additional costs are in terms of mines shut down which

4: Table does not contain alternativa

not operate at this level Sbx mines would close; new mines could not be opened.

Decision on Ample Margin of Safety.
EPA has examined several alternatives
before determining the alternative that
results in emissions that are safe with
an ample margin of safety; those
alternatives are presented in Table 20.
After these different
alternatives, the Administrator has
determined that alternative 2 represents
the level that s safe with an ample
margin of safety. Alternative 2 limits the
emisgions (o 1500 Ci/y of radon. An
emissions limit of 1500 Ci/y provides a
level of emissions thal is safe with an
ample margin of safety.

However, EPA recognizes that, among
the source categories analyzed, uranium
mines present a unique situation in
determining an acceptable level of risk.
This occurs because Mine Safety and
Health Administration (MSHA)
standards require owners to protect
mine workers by operating mine
ventilation equipment to reduce the
radon levels within the mines. This

results in emissions of whatever amount

of radon is necessary to reduce the

Eﬂdojn levels in the mines to the required
els. :

After considering the conflict in the
goals of the MSHA regulations and the
goals of the CAA, EPA has concluded
that emissions higher than 1500 Ci/y can
be gllowed without increasing the risk
to the nearby individuals. if a mine
releases its exhaust fan emissions from
@ 30-meter stack, then radon emisgions
of 5,000 Ci/y would result in the same
level of risk to the most exposed
individuals as a ground level release of
1500 Ci/y. This alternative provides an
effective means to ventilate the mine,
reducing mlgon levels in the mine, Whﬂllle
protecting those persons exposed to the
emissions from a mine. Therefore, the
Administrator bas determined that
exhaust vent emissions of radon from
underground uranium mines emitted
either at ground level with an emission
limit of 1500 Ci/y or from a stack that is

t0 bring the MIR 10 1x10°% because it s difficult to estimatn the impact of such action. Most likely, mines could

at least 30 meters high with an emission
limit of 5000 Ci/y protects public health
with an ample margin of safety,

Approach C: 110" * or Less
Maximum Individual Risk Approach.
Decision on Acceplable Risk. Since the
dose/risk relationship for radon is well
established, it is straightforward lo
determine the correct standard under
this approach. A radon emission limit of
500 Ci/y of radon under current release
conditions equals a lifetime risk of
1<10"* to the most exposed individual
Therefore, under this a , &N
acceptable level of emissions is 500 Cify
of radon from any single mine.

Decision on Ample Margin of Safety,
Based on the considerations expressed
earlier, EPA believes that no further
reductions below emissions of 500 Ci/y
of radon would be needed. Therefore,
EPA is proposing a NESHAP of 500 Ci/y
of radon from any single mine, which
would protect public health with an
ample margin of safety.
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an acceptable level of emissions is 5 Ci/
y of radon from any single underground

uranium mine. f
Dsamnon&qp!e.&kugmo Safety.
A standard of 5 Ci/y radon ﬁ'
impossible for most
mimmmmtmmthh
standard would shut down the industry,
there is no need to look a:lowuringn
further. EPA is proposing that
underground uranium mines not emit
more than 5 Ci/y radon-222 into the
atmosphere in any year.

4. Implementation

This standard is an emission
standard. Minés are limiled in the
amount of radon they emit from their
exhaust vents: Due to Mine Safety and
Health Administration (MSHA)
regnlations, which are designed to
protect the miners from high levels of
radon in the mine, the exhaust fans must
be operating whenever there are miners
working in the mine. This limits EPA
flexibility in developing other types of
standards to control radon emissions.

Under Approach A and B the limit is
1500 curies of radon a'year. If mines
emit radon from & stack 30 meters in
height or higher, the risks to nearby
individuoals is reduced such that larger
radon emissions will still result in risk
levels that are safe with an ample
margin of safety. In an effort to provide
fNlexibility for the mine owners in
meeting their obligations under MSHA
regulations, EPA will allow mines that
have 30 meter stacks to emit up 1o 5,000
curies a year.

Under Approach C. mines can 2mit up
to 500 curies of radon a year, and under
Approach D, they can emit up to 5.curies
of radon a year. Under all the
Approaches, mines will be required to
measure and report their annual
emissions. Although the report is based
on a calendar year the emission limit
applies to any year. L.e. any period of 12
consecutive menths. Since these reports
provide EPA with the information it
needs, underground uranium mines are
exempted from the requirements of
61.10.

J. Surfoce Uranium Mioes
1. Introduction

Surface mining is accomplished by the
excavation of one or more pits to expose
uranium ore for removal. While this

technique has accounted for about 50-
70% of the uraniuwm cre tonnage

pmdnmdhdﬂsmtqbe&wmm.
mdxm:nmbdarsm
p uction underground .
othermhdwpmamﬂ
from surface mines ranged
Eromn!mhmﬁrod tons of ore to
100,000 tons or more. In recent years,
surfa.uel mwmﬂmhnwbmn
very large, typically 100,000 tons or
more. Due to the dramatic decline in
mnhmhdmkylhmlﬁ:.thanumbu
of surface mines in operation in the 11.S.
has from 50 in 1981 to just 2 in
1987, e only 2 mines are currently
active, ﬂmaremainahnull.zm:nimm
the U.S, in various stages of
reclamation.
During surface mining,

legregahdmd Sy e

topsoil
saved for reclamation;
P Tl i e e il
it. over represenis a
mpﬂ area from which radon can
escape into the atmosphere. Radon
emissions are higher than usual because

‘radium concentrations arve larger than

mear bodies of uranium ore.

, safety and environmental
heutdssmcialed with uranium mining
are regulated by a variety of Federal
and State laws, As a result of the laws
and regulations, uranium mines,
dlgeclaﬂy surface operations, are vastly

erent operations today than during
lh::t?ﬂ' l:inn:u 1960s. Many of &c
in are presenily
reclaimed under state law. Reclamation
of the mines significantly reduces radon
emissions. In the past, EPA decided not
to promulgate s NESHAP for this
caiiegory ‘Iha;‘;itia‘claton was chall in
in litigation a being reexami
this rulemaking.

2. Estimates of Exposure and Risk

EPA conducted a field study during
the summer of 1968 to obtain
information with which to model the
surface mining industry so that
estimates of risk from swriace mining
could be made. Radiometric surveys
were conducted of the two active mines,
located in Texas and Wyoming, and 25
inactive mines located in Arizona, New
Mexico, Colorado, South Dakots, Texas
and Wyoming. In addition, the
demeographic and meteorologic data
were gathered in and each
mining site.

The maximum individual risk of fatal
cancer from radon emissions from
surface nraniom mines is 1.0x1074 The
radon emissions cause 0.018 fatal cancer
per year 1o the population within 80 km.
Over 80% of the risk to the population is
borne by peopie whose risk is less than
1X107% and 50% of the risk is borne by
people whose risk is'less than 1107

Table 21 presents example scenarios
to show how different emission levels

would result in different health risk
estimates at baseline in terms of .
estimated annual fatal cancer incidence,”
maximum individual lifetime risk. total
population at or above -
particular risk levels, (i.e.risk
dixtribution) and amnlinl:idnm i
attributable to the population exposed
at each risk level. The table also .
presents available estimates of annual
incidence and maximum individual
lifetima risk for & lower emission level
identified as alternative 2. :

3. Application of Alternative Pohcy
Approaches

The decisions that would result from
the application of the four policy
approaches described in Section Vi, to .
the surface uranimm mines source
calegory are described below.

Approach A: Case-by:Case Approach.
Decision on Acceptable Risk. As stated
earlier, the maximum individual risk to
any individual is 1.0 %107 * which is the
levél generally preferred under the case-
by-case approach. The estimated annua!
incidence is less than 0.0067 fatal cancer
per year, and most of that risk is borne
by people whose risk is less than
110" % EPA has.examined several
alternatives before determining the
acceptable level, those alternatives and

3 ﬂmﬂduthuywwlm{ﬂmlmdtn

Table 21, After examining these

different alternatives, the Agency hns
determined that baseline emissions,
alternative 1, represents the level l!:uﬁ:
acceptable under the mu—by-ule -
approach.

Decision on Ample Margin of Safety.
Based on the costs of further controls to
reduce radon emissions, and the
decreases in risk and very small
incidence reductions they reépresent, see
Table 22, EPA has detemlnad that it is
not necessary to further reduce risks
below the safe baseline level,
alternative 1. Current emissions have an
areieest i i ks bk b

5

important in this determination is the -
exiremely low population risk and the
current state reclamation system which
is \:mﬁng to reduce its already low
risks.

l:)ll.lﬁe to the dapghswd state of ;he
uranium mining industry, there is no
reason to believe that any new surface
mines will be construcled. Therefore,
the baseline risks are not expected to
increase in the future, and EPA proposes
not to regulate this source category,

Approach B: Incidence Based i
Approach. Decision on Acceptable Risk.
As explained earlier, the radon .
emissions from surface uranlum mines
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cause much less than one fatal cancer
per year. Therefore, under this
approach, current emissions are
acceptable.

TaBLE 21 —ALTERHAM FOR ACCEPTA-
BLE RisK FOR SURFACE URANIUM.
MINES

Aherna-

(asoine) | V02
Maxdmum  individual  risk | 1.0x107¢ | B.8Xx107*
{lotimao). M st
Incidence within 80 km | 0.016 0.0029
Risk incividuak:
E-2t0 Ex1 o 0
E-3 10 E-2 .0 o
E~4 to E-3 240 o

TABLE 21.—ALTERNATIVE FOR ACCEPTA-
BLE RISk FOR SURFACE URanium
Mines—Continued

Allama-
: Alterna-
e | e
E-510 Bl 1,400 750
E-6bE-§ .| 62,000 28,000
Less E-8 5.8M 5.5M
Risk incidence:
E20E- 1l O 0
E-3 10 E-2 o Q
E-4 10 E-3 0.0004 o
E-510 B4 i 0.0008 0.0005
E-6 10 E-5..... 0.0020 0.0007
Less E-6 0.0035 0.0017
Health Non-fatal cancers no more
than 5 percent of

Decision on Ample Margin of Safety.
Based on the costs of further controls 1o
reduce radon emissions, and the
decreases in risk and very small
incidence reductions they represent, see
Table 22, EPA has determined that it is
not necessary to further reduce risks
below the safe baseline levels,
alternative 1, to protect health with an
ample margin of sefety. Therefore, EPA
ia proposing not to regulate under this
approach.

TABLE 22.—ALTERNATIVES FOR AMPLE MARGIN OF SAFETY FOR SURFACE URANIUM MINES

Incremental 'rolﬂ incidence Incremental capital w Total annualized
1 1.0x10°4 0.018
X 68x107" 0.0029 0.013 0.013 $15M S$0.8M $0.8M
3 : 22x10°* 0.0015 0.0014 0.014 $51M $2.6M $3Mm
4 1.3x10°0 0.0007 0.0008 0.014 $110M $5.6M $8.9M
Status:
i o CA0wes e Feclobmet Gorne s it

urveguiated by EPA. State reclamation rules apply to most of these mings. These roquiroments reduce radon emissions when the

mwm)mmm;mmmmwm mamﬁm

include Colorado, Texas,

' ' risk associated with surface
Mmmmmmwmmwm urankim

mmmwummmnmmmmmmwmmmwmmmum1Mmy

Comments: K ]
Altemative 1: Basaline, no
Analysis is based on 25 mines. Statos with reclamation requirements

range from 4,4 X107 t0 20104
da‘waMMUMMD

mmhammwmmuao

Alternative 4: Cover source 1o limit emissions to 5
to State laws -~ EPA would add additional dirt
MMW

Approach C: 110 * or less Maximum
Individual Risk Approch. Decision on
Acceptable Risk. Current emissions
from surface uranium mines present
risks 0f 1.0X107* to the maximum
exposed individual. Therefore, under
this approach current emissions provide.
an acceptable level of risk,

Decision on Ample Margin of Safety.
Based on the costs of further controls to
reduce radon emissions, and the
decreases in risk and very small
incidence reductions they represent, see
Table 22, EPA has determined that it is
not necessary to further reduce risks
below the safe baseline level, -
alternative 1, to protect health with an
ample margin of safety. Therefore, EPA
is proposing not to :egulsta under this
approach.

Approach D: 1X10°* or Less
Maximum Individual Risk Approach,
Decision on Acceplable Risk. A radon
emission limit of 0.02 pCi/m?*— yields to
the most exposed individual. Therefore,

T&ummmmumumnmw*mau

!m'b—mo.cmmolmm
/ms—Assumes 2.4 maters of dint cover.

under this approach, an acceptable Ievei
of emissions is 0,02 pCi/m?*—s.

Decision on Ample Margin of Safety.
Due to the costs and difficulty of further
reducing emissions; EPA believes that
no further reductions below a risk level
0f 110" * are needed. EPA is proposing
a NESHAP limiting emissions of radon
to 0.02 pCi/m *—s which would protect
public health with an ample margin of
safety.

4. Implementation

This NESHAP is a flux standard that
limits the emission of radon from
uranium mines. The standard limits the
amount of radon that can be emitted per
unit area (m? per unit of time (s). This
standard is an average per mine
including the overburden. This will
require that all mimes must be disposed
of in & manner that will reduce the
radon flux to meet the standard.

Sixty days after the effective date of
this rule or gixty days after the operator
ceases using a surface uranium mine the

:mumnmm emigsions. The

40 pCi/ms—This ahemative represents Federalization of State laws covering roclamation. Assumes 0.2 meters

Most likely, in addition
tha impacts. aty, ek

although mos! are small operations.

operator must test the mine to determine
whether or not the mine is in compliance
with the flux standard. If an operator
knows that the mine cannot meet the
standard, the operator can admit
noncompliance instead of testing,

Mines must be retested every two
years unless EPA requires more frequent
testing or EPA determines that less
frequent testing is sufficient to assure
compliance with the standard. EPA will
also reduce the need for testing if EPA
determines that testing will interfere
with ongoing operations designed to
reduce the flux from the mine.

Since the reports of the testing
provide EPA with the information it
needs, surface uranium mines are
exempled from the requirements of
61.10,
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K. Radon Releases from Operating constructed to capture such radom estimated to cause 1.6 fatal cancer per
Uranium Mill Tailings Piles emissions, Instead, EPA is requiring on Ie:rto'ﬂ:eu million persons within 80
e e improved work practice for the disposal of the tailings piles.
: of newly generated yand is Tables 23 and 24 present example
The process of uranium spmu date of which all newly scenarios to show how different
from its ore creates waste material that  ge tailings must be managed by emission levels would result in different
is called wranium mill tailings. Since this work practice. health risk profiles. The tables present
:mmuﬁ!mwwymwmhum l?mp?hmsﬁhuﬁwm%mmﬂ the risk estimates at baseline in terms of
percent uranium, tailing tof timing. The ony estimated annual fatal cancer incidence,
produces large quantities of tailings. way to permanently reduce radon maximum individual lifetime risk, totel

to 400 acres. The tail pontain
amounts of radium, and, therefore, they
emit large quantities of radon. There are
26 licensed uranium mills in the western
United States. Due to the depressed
state of the uranium industry, most of
these mills are not currently operating.
The Uranium Fuel Cycle standard, 40
CFR 190, does not regulate radon
emiask:jna fn:lm the tailings piles. Radon
emmissions during operating are
currently regulated by a NESHAP which
is a work practice standard which
specifies two methods, one of which
must be used hi: the comtm%ign of any
new tailings impoundment; Existing
talling piles cannot be used after
December 31, 1992. Extensions and
exceptions can be granted that would
allow an existing pile to contince lo
operate be the 1982 deadline. The
piles must be disposed of in accordance
with EPA’s AEA standard, 40 CFR 192.
For the current radionuclides

that deal with mill : Operating
mill tailings—existing piles, operating
mill tailings—new logy, and

disposal of uranium mill tai (asa

separate source category; see section
VILL of this notice).

radon they emit except cover them. New
piles can be designed to utilize disposal
systema that reduce the problem hefore
very large (hundreds of acres) piles that
r:g't::u disposal accumulate. The new
technology cannot readily be used on
old piles. It is easier and cheaper to
simply cover up the existing piles than
to break them up into a series of smaller
piles and dispose of them separately.
EPA has determined that it is not
feasible to prescribe an emission
standard for radon emissons from
uranium mill tailing piles. Radon is
emitted from the surfaces of tailings
piles in a manner analogous fo fugitive
dust emissions and cannot be emitted
through a conveyance designed and

emissions from a pile is 1o cover itup
and dispose of it. The piles continue 1o
emit radon at significant levels which
they remain uncovered. EPA has not
dealt with this timing issue before. We
are de with it at this time because
there has little, if any, action taken
to dispose of the piles. f EPA
promulgates a disposal NESHAP, it can.
require that disposal be started within a
set period of time after operations cease
or after the rule is promulgated. If this
issue is not addressed with a disposal
NESHAP, then a NESHAP covering
operational piles could require -
termination of operations and start of
g h et s i ey
a e
the owners of operating mill tailings
piles. Operators want to be able to
continue to use their existing piles for as
long as possible. This allows them to
avoid spending money on disposal or
new impoundments, In the current
NESHAP, EPA dealt with this {ssue by
allowing the continued use of all
%pﬂmmm?umbnlﬁm
crealing a system of exceptions
extensions that would allow continued
use for low risk piles until 2001. This
system has been challenged ss violating
the section 112 requirement that
NESHAP compliance be attained within
2 years.
2. Estimates of Exposure and Risk

EPA's risk assessment of operating
uramium mill tailings Is a site-by-site
assessment of all 28 currently licensed
mills. Emissions were estimated from
the mding;m mnm;tratim l:::g?he
tailings, the amount of tailings,
aumﬂm that 1 pCi/g of radium-226 in
the tailings produces 1 pCi/m %s of
radon. The meteorological' data was
taken from nearby stations and
populations from 5 to 80 km are based
on U.S. census tract data. Populations
within 5 km were counted at éach of the
sites. EPA analyzed current emissions
and the emissions that would be
expected when new tailings
impoundments are created in the future.

There are twelve licensed piles that
are either operating or on standby,
According to EPA's analysis, the lifetime
fatal cancer risk to the most exposed
individual is 3.310°? from these twelve
piles. Uranium miil tailings are

population exposed at or above
particular risk levels (i.e., risk
distribution), and annual incidence’
attributable to the population exposed
at each risk level. The tables also.
present available estimates of annual
incidence and maximumn individual
lifetime risk for a lower emission level
identified as alternatives 2, 3 and 4.

3. Application of Alternative Policy

~ Approaches .

The decisions that would result from
the application of the four policy
approaches described in Section VI, to
the radon emissions from the uranium
mill ta source category are

oW,

Approach A: Case-by-Case Approach.
Decision on Acceptable Risk. As slated
earlier, the maximum individual risk to

evel gen :
under the approach. The -
estimated an incidence within 80
km is 1.6 fatal cancers per year, and
most of that rick is borne by people
whose risk is less than 110~ % Many of
the piles are closing which will increase
emissions from the tailings as they dry
out. EPA has examined several
alternatives before determining the
acceptable level; those alternatives and
the risks they present are illustrated in
Tables23and 24.

After examining
alternatives, the Agency would propose
that the risks associated with

alternative § for these twelve e:dnhgn
piles which limits the length of time that
mills can continue to place new taiflings
on existing impoundments to 2 years,
and limits the emissions to 8 pCi/m?* —s
radon after disposal is completed, and
alternative 2 for new technology for
future piles, which requires a single
large impoundment, represents the level
that/is acceptable under the case-by-
case approach.

Decision on Ample Margin of Safety.
Mills cannot create new impoundments
to replace the existing impoundments in
less than two years. EPA has
determined that no alternatives more
restrictive than alternative 3 need to be

mmmg:n cosls of this alternative
are d in Table 25. Therefore,
EPA is proposing to allow existing
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impoundments to operate for no more TABLE 23.—ALTERNATIVES FOR ACCEPTA-  TABLE 23, —ALTERNATIVES FOR ACCEPTA-

than two years unless they meet the BLE Risk For OPERATING URANIUM BLE Risk FOR OPERATING URANIUM
work practice requirements for new MiLL TAILINGS PILES—EXISTING PILES ! MilL  TAILINGS PILES—EXISTING
impoun:iﬁmu. 'I;hm is no reason to _ : PiLES '—Continued
require closure of an existing Allema- | apocns | Altoma- :
impoundment which meets the (bassine) | @2 | w3 Aema- | o e
requirements for new impoundments so (bascing) | W02 | tve3d
that a new impoundment which is Knan ]
similar would need to be constructed. Pdm risk LessE-6..0  34M 3.8M 4iM
For new impoundments, EPA has K — ~ Raak incidence
analyzed the cosls of further controls 10 e |\ || 00T TEzeEl e o) 0
reduce radon emissions, and the within 80 km {18 for 15y | 1.6 for 8y | 1.6 for 2y E-4 1o E-3 .| 120 4B 18
decreases in risk and very small Pisk bnchioel (29 (9.6) 82 E-5 10 E-4 .. 8.0 a6 1.2
incidence reductions they represent, see E.2 10 E1 i3 - o P iara e
Table 28. | E-0t0 E-2. 600 800 0 ;
E-4wE-3.} 40000 20,000 8,000 Other Health Impacts: Non-fatal cancers no more
s-aug-u 400,000 | 200,000 | 80,000 then 5 percent degths: Incidence ef resior then 20
SORD S T PIRE L ' This assessmonl essumes that & disposal

m‘ Al 2 L ALS AL 4
Madmum individual Mm _ 33%10°* 18%1074 - soxtot 20x10°*
incidance within 80 km (death/y) 011 0.053 0018
Risk individual:
E-2 10 E-1 ' 0 0 0 0
EShE2. .. : -t 550 0 1] 4]
E-4 o E-3 i o] 96,000 23,000 0 o
E-51to E~4. 450,000 120,000 72,000 24,000
E-StE-S 1.8M 1.IM 800,000 130,000
Lass E-8 : 110 1aM 20M 2.2M
Risk incidence:
E-2 10 E-1 0 0 ] 0
E-3wE-2 ; ooi8 0 0 o
E-4 10 E-3 .. _ : 047 0.027 0 0
E5t0E4. .. : b _ 017 0.051 0.028 0.0043
E-6to E-5. - RIS Y 0.023 0.018 0.0081
Less E-6. ! : 0.0000 0.01 0.02 0.007
Other Heslth impacts: Non-tatal cancers no more than 5% of deaths incidence ai greater than 80 km ks comparable o that within 80 km.
EPA has determined that no further
reductions to alternative 3 or 4 are called
for to provide an ample margin of safety.
EPA believes that a NESHAP requl
the work practices of either phased
disposal in 40-acre impoundments

(alternative 3) or continuous disposal
(alternative 4} will protect public health
with an ample margin of safety.

TABLE 25.—ALTERNATIVES FOR AMPLE MARGIN OF SAFETY FOR 12 OPERATING URANIUM MILL TAILINGS—EXISTING PILES

: incromental Total Incramental | Incremental Total
annualized

1 A3x107 1.6/15 yr (total 24)
2 1.4 107% 1.6/8 yr {total 10} (14 Total) cuv.r) (14 Toknl) $230M $33M $3IM
3 48107 1.8/2 yr (total 3) (7 Total) | (21 Total) oo | STOOM ] $ABM L) $42M

FRegulatory Status; Cumantly thece is 8 NESHAP in place requiring work to imit radon omissions. Analysis sssumes exising NESHAPS for new liconsed
il 8 ot vacaind and (o i & cisposal NESHAP that rocuires S b il diiplable

{1 a disposai rule is not promidgated then a uniform but unknown

o ba mwwbtwmtd1.ﬂduMyuﬂMd2x10“..mldudelo
aach alternative. Or, this incroase could ba provented 2 nf?ory roquines immediate closura,
Comments: Altemative Wﬂm#“u“ years). Existing NESHAP would be vacated for operations of licensed mills,

g
:
3
£
:
2
;
%
i
:
3
&
§
2
|
-
|
;
g

Altornative 2; Gurrent : use of axisting piles for a maximum of & years. Costs inciude wmwm
mmmmuMMmdmmhz After NESHAP is impiemented the annual incidence rate is 0.07 dus o
rmmamnnmmmcmm:‘m mermhwmdhmumuw
g Alterngtive 4: Tablo does nol contain altemativa to bring the MIR o xln"MMmmmmmm 3 othar than immediate
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TABLE 26.—ALTERNATIVES FOR AMPLE MARGIN OF SAFETY FOR OPERATING Ummm’Mm.Tmms_—Nengamomas

Incromental Total Incremental Total
Incremental
Altema MIR Incidence incidence Incidence annualized annualized
s reduction reduction capital cost cost - cost
1 23x10°® 0.78 :
2 Co1axoT 0.1 067 089 $I0M $2.4M $£2.4M
3 60x10°* 0.053 0.06 073 ™ 0.56M BOM
- 20x10°* 0.018 0.04 077 <$EM> <$0.64M> <52.3M>

Reguiatory Status: Currently there is & NESHAP in place requiring work practices 1o limit radon emissions.

(it & disposal e Is ot promuigatod thon & Uniform but unknown amount
oach haeive: O, Bk eress s o ey o mcwn amount o ek 510 & e

Basad on radon risk factor of 360 fatal cencers per milion

Alternative 1: Basefina, no rule—current technology is Used: Assumes 12 existing mile.
person-WLM,

Appn:;ab B: Incidence Basedw
Approach. Decision on Acceptable Risk.
As explained earlier, the radon
emissions from uranium mill tailings
impoundments cause more than one
fatal cancer per year. Therefore, under
this approach, current emissions must
be reduced to provide an acceptable
level of risk. However if current
NESHAP work practices are continued
for new impoundments, radon emissions
will cause than one fatal cancer per
year and therefore present acceptable
risks. For new technologies, Alternative
1 represents an acceptable level of risk
for a relatively small industry (i.e., 12
mills), provided the industry remains at
the current level.

Decision on Ample Margin of Safety.
Mills cannot create new impoundments
to replace the existing impoundments in
less than two years, even if they ceased
operations in the interim. EPA has
determined that no alternatives more
restrictive than alternative 3 need to be
analyzed. Therefore EPA will allow
existing impoundments that do not use
new technology to operate for no more
than two years. There is no reason to
require closing an existing impoundment
which meets the requirements for new
impoundments so that a new
impoundment which is similar would
need to be constructed.

For new impoundments, EPA has
analyzed the costs of further controls to
reduce radon emissions, and the
decreases in risk and very small
incidence reductions they represent, see
Table 26. EPA has determined that no
further reductions to alternative 3 or 4
are called for to provide an ample
margin of safety, EPA believes that a

requiring the work practices of
either phased disposal in 40 acre
impoundments or continuous disposal
will protect public health with an ample
margin of safety.

~practices bring

Approach C: 1X10 *or Less
Maximum Individual M:&ppmch.
Decision mmb!e Awork
practice of either phased or
continuous results in a lifetime
risk of less than 110~ * to the most
exposed lnéli!vidual. There is no reason
to require onl:g an exis
impoundment which meets the
requirements for new impoundments so
that a new impoundment which is
similar would need to be constructed.
The risks that result from allowing the
continued use of existing disposal
methods that do not meet these work
the risks above the level
0f1x1074 Therefore, under this
approach, a work practice standard of
phased or continuous disposal starting
on the effective date of the rule provides
an acceptable level of emissions.

Decision on Ample Margin of Safety.
Due to the costs and difficulty of further
reducing emissions, see Table 26, and
the low risks resulting from the use of
the new work practice standards,
alternatives 3 and 4, EPA believes that
no further measures are needed.
Existing impoundments that meet the
work practice standard will be allowed
to continue to operate. Therefore, EPA is

proposing & work practice NESHAP
req either phased or continuous
disposal of tailings starting on the

effective date of the rule would protect
public health with an ample margin of
safety.

Approach D: 1X107% or Less
Maximum Individual Risk Approach.
Decision on Acceptable Risk. A radon
emission limit of 0.02 pCi/m®— s results
in a lifetime risk of 1% 107% to the most
exposed individual. Therefore, under
this approach, an acceptable level of
emissions is 0.02 pCi/m®—s.

Decision on Ample Margin of Safety.
A NESHAP limiting any increase of
ambient radon levels to 0.02 pCi/m*® —s
would protect public health with an

of 10 & maximum risk of 1.8 deaths/y and MIR of 2 101 would bs added 1o
ety requires immectate closura.) i : /

ranging lrom 160 to 720 fatal cancers per milion person-WLM, the Altemative 1 risk may

?‘M . Assumos 8 .
hﬁm wm&m&mmmmam

ample margin of safety, EPA believes
there is no method to manage mill
tailings which will result in this low an
ambient radon level. Therefore, under
this approach, EPA is to
prohibit the production of new tailings.
4. Implementation

This NESHAP is a work practice
standard desis to reduce radon
emissions by mill operators to
manage their tailings in a way that will
reduce radon emissions. Under
Approach A or B, mill operators would
not be allowed to put any  on a
mill impoundment does
not meet the new work practices,
phased or continuous dis; two
years after the effective date of this
NESHAP. EPA is making a generic
finding that at least two years is
required for the construction of new
impoundments using the new control
technology and that d that two
year period all persons be protected
from imminent endangerment from
uranium mill tailings piles:

Under Approach C, mill operators
would have to go to the new work
practices after the effective date of the
rule. Under Approach D, no new mill
tailings may be produced starting after
the effective date of the rule. EPA is
forced to go to this extreme solution
because it knows of no way to manage
new tailings that will result in rigks of
less than 11079,

Since EPA already has the
information it needs, uranium mill
tailings are exempted from the
requirements of 61.10,

L. Radon Releases From the Dispasal of
Uraniun Mill Tailings Piles

1. Introduction

Afleruraniummﬂ!hi o
impoundments can no longer be used,
they must be disposed of. In addition to
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the fnunemﬂcmed piles that Emisalom were estimated from the Approach A: Case-by-Case Approach.
commercial Heensees are ~ estimated area of the Decision on Acceptable Risk. As ataled
decommissioning, DOE controls 24 combined with the assumed radon flux earlier, the maximum rigk to any
abandoned uranium mill tailings piles, of 20 pCi/m?*—s for reclaimed piles and  individual is 2,1 102 which is much
The 1978 Uranium Mill Tailings 1 pCi/m®—s per pCi/g of radium for higher than the level generally preferred
Radiation Control Act (UMTRCA) gave piles, The under the case-by-case approach. The
DOE responsibility for remedial actions ~ data was taken from nearby stations, estimated incidence within 80
at these sites. This Act also requires and populations from 5 to 80 km are km is 2.5 fatal cancers per year. Most of
EPA to set environmental standards based on U.S. census tract data, - that risk is borne by people whose risk
which coatrol the releases from all Populations within § km were measured g less than 1X10~%. EPA examined
disposed uranium mill tailings at the sites. several alternatives before determining
impoundments. According to EPA’s analysis, lifetime g0 acceptahle level: those allernatives
In the past, EPA decided not to fatal cancer risk to the most exposed and the risks they present are illustrated
regulate under the CAA the disposal of  individual is 2.1X 1072, The tailings piles i Table 27. After examining these
uranjum mill tailing impoundments cause 2.5 fatal cancers per year to the different alternatives, the Agency would
regulated under UMTRCA. That 9.7 million persons within 80 km. - propose that the risks associated with
decision has been challenged in court, Table 27 presents example scenarios alternative 3 is acceptable under the
s0 EPA is reexamining this category. to show how different emission levels case-by-case approach.
The UMTRCA regulation limits would result in different health risk Divdklon 6 Aupla Matgin of Safoty
postclosure radon releases to 20 pCi/ profiles. The table presents the risk Baudnnafhumhoﬁnrﬂmrcommlsta
m*®—3 from the tailings piles. estimates at baseline in terms of s T ion cettiaiond TAN g ieatl
estimated annual fatal cancer incidence, ~TE@UCe ration emissions,
2. Estimates of Exposure and Risk maximam individual 1ifetime risk, total decreases in risk, see Table 28, EPA has
EPA’s risk assessment of umnium mill population expased at or above determined that it is not neceasary lo
tailings is @ si te assessment of  particular risk levels (i.e., risk further reduce risks below the saie level,

all 24 inactive piles and 14 licensed piles
that are being decommissioned. An
additional uncertainty to this risk
assessment occurs because DOE

di#iﬂbguﬁﬁﬂh a.nat‘l’ annual ltx;c!dunm

at table to the population exposed
at each risk Jevel. The table also
presents available estimates of annual

alternative 3. EPA is proposing a
INESHAP limiting radon emissions from
the disposal of utanium mill tailings to 6
pCi/m2—s, which will protect public

currently has plans to relocate eleven of  incidence and maximum individnal health with an ample margin of safety.
the inactive mill tailings piles to lifetime risk for a lower emission level Approach B: Incidence Based
uiapopulnlmll: ma‘in nddiﬁon. DOE identified as alternatives 2, 3 and 4. ;;fpmcc&. Dem:;uan on tl;:m table Risk.
plans to stabilize remaining 13 piles [ explained earlier, radon
pursuant to regulations in 40 CFR Part 3. Application of Alternative Policy emissions from the disposal of uranium
182, Health and Environmental App: mill tailings cause 2.5 fatal cancers per
Protection Standards for Uranium and The decisions that would result from  year. Therefore, under this approach,
modmmﬂ'l‘aﬂings.ﬂmhas the application of the four policy current emissions provide a level of risk
information in the approaches in Section VI to which is not acceptable. In order to
concerning DOE’s plans w:ll be the radon emissions from the uranium reach an acceptable risk, current
considered for use in the developmu! of mill tailings source category are emissions must be réduced by a factor
the final rule. described below: of 2.5.
TABLE 27 —ALTERNATIVES FOR ACCEPTABLE RISK FOR DISPOSAL OF URANIUM MILL TAILINGS
Unactive and ficensed]
bty Al 2 ALS A4

Maximum individual risk (iletime) 211077 1.0x10"2 3.0x107* 10104
incidonce within 80 km (death/y) 27 0.12 0.040 0.013
Risk individual:

E-210 E-1 350 0 0 0

E-3 10 E-2 12,000 () 0 0

E-410E-23 300,000 1,000 300 100

E-5 t0 E-4 34M 100,000 20,000 10,000

E-8 10 E-5 2.5M 1.6M 300,000

Loss E-8. 36M 8.0M 2.4M 8.5M
Fiusk incidence:

E-2t0E-1 0.08 0 ¢ 0

E-310E-2 03 L) 0 0

E4t0E3 1.2 0.0008 0.0002

E-510 E-4 09 0.04 0,005 0.002

E-810E-8 02 0.045 0.014 0.005

Less E-8 0.004 0.03 0.02 0.007

' Wa befieve thare could be & tew people at this risk, but DOE may move the ples in question.
Note—Other Health Impacts: Non-latal cancers no more than 5% of deaths.

Decision on Ample Margin of Safety.
Based on an analysis of the costs of
various control alternatives and

decreases in risk and incidence they
represent, see Table 28, EPA has

risks to thﬁ level of alternative 3, but
that further reductions are unnecessary.

detemﬂnedlhaliusnaceugrytondum EPA is proposing a NESHAP limiting
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radon emissions from disposal of uranium mill tailings to 6 pCi/m7s, which will protect public health with an
: ; ety ¥ ik ample margin of safety. =~ ..
TABLE 28.—ALTERNATIVES FOR AMPLE MARGIN OF SAFETY FOR DISPOSAL OF URANIUM MILL TAILINGS '
- | Incremental Total - Incremantal | Incremental - Towal
Alternative:
1 2310 27 : =
2 : 10x10° 012 28 26|  5210M s2aMm [ seaM
3 3,010 0.040 0.08 | 27 83 ™ - 20M
4 : 1.0%10™ 0013 003 27 M| M | 34M
Rogulatory Status: Current AEA rule fimits radon emission after disposal to 20 pCli/m®s. Praviously, wo deferred 10 this rule and did not proposs & CAA rule.
sucdunr‘l‘ M?zd.mwﬁmwhmMMmgnm1mm ws“:-.mmmuw1ddm
wm%%mogmm:?ﬁ:ﬁn—hm“uhw%nﬁmmﬂh
Altsrnative 3: BOUrce emissions &
Allernativa 4: Cover source 1o imit emissions 10 mes. Emission rate is close 1o background emission rate of the cover. implementation becomes difficult,
. Alternative 3,
e TR L e P b ol b oty e G s
approximately $70 million. :

Approach C: 11074 or Less D, the standard limits the emission of and 61.11 or through the enforcement
Maximum Individual Risk Approach. radon from the mill tailings mechanisms of 42 U.S.C. 7413, as
Decision on Acceptable Risk. Since the Impoundments. The standard limits the ~ 8ppropriate. EPA recognizes that the
dose/risk relationship for radon Is well . amount of radon that can be emitted per  requirements of CERCLA and other
established it is easy to determine the unit area (m?} per unit of time (s). This environmental laws will have to be
correct standard under this approach. A standard is an average per mill tailings  considered in these consultations.
radon emission limit of 2 pGi/m*-s pile. VIIL : : n
results in a lifetime risk of 110" *to'the *  Sixty days after the effective date of Mo Legal Issues Raised by Parties i
most exposed individual. Therefore, this or sixty days after the pile Radionuclides Litigation
under this epproach. an acceptable level  ceases to be operational, the owner will The following is a discussion of the
of emissions is 2 pCi/m*-s. test the pile to determine whether or not  Jagal issues which have been raised in
. Decision en Ample Margin of Safety. . the pile is in compliance with the flux - - the current litigation. We have omitted
Due to the costs and difficulty of further  standard, If owner knows that the pile  roference to issues where they are
reducing emissions, EPA believes that ~  cannot meet the standard, the owner resolved in the detailed discussion of
no further reductions below a risk level  can admit noncompliance instead of the source categories earlier in the
of 110" * are needed. Therefore, EPA is testing the pile. Preamble,

proposing a NESHAP limiting any
emissions of radon to 2 pCi/m?—s,
which will protect public health with an
ample margin of safety.

Approach D: 1x 10-% or Less
Maximum Individual Risk Approach.
Decision on Acceptable Risk. A radon
emission limit of 0.02 pCi/m?—s results
in a lifetime risk of 1X107% to the most
exposed individual. Therefore, under
this approach, an acceptable level of
emissions is 0.02 pCi/m*—s.

Decision on Ample Margin of Safety.
Due to the costs and difficulty of further
reducing emissions, EPA believes that
no further reductions below a risk level
of 13X 107 % are needed. Therefore, EPA is
proposing a NESHAP limiting any
release of radon to 0,02 pCi/m®—s,
which would protect public health with
an ample margin of safety. ki

4. Implementation

Under this NESHAP, all uranfum mill
tailings will have to be covered to
reduce the amount of radon they
release. Under approaches A, B, C, and

Piles must be retested every two years
unless EPA requires more frequent
testing or EPA determines that less
frequent testing is sufficient to assure
compliance with the standard. EPA will

. also reduce the need for testing if EPA

determines that testing will interfere
with ongoing operations designed to
cover the pile.

Since the reports of the testing
provide EPA with the information it
needs, uranium mill tailings are
exempted from the requirements of
B1.10. :

This standard like all NESHAPS
requires compliance by existing sources
within 90 days after the effective date in
accordance with the CAA, 42 US.C.
7412(c)(1)(B)(i). EPA, however, is aware
that many sources covered by this
subpart will not be able to come into
compliance that quickly. EPA is
prepared to develop expeditious
compliance schedules in consultation
with affected parties within the
framework of the waiver provision of 42
U.S.C. 7412(c)(1)(B){ii) following the
progedures described in 40 CFR 61,10

1. Can EPA Not Issue Standards Under
Section 112 in Situations Where People
Will Be Killed by a Source of Pollution?
Can EPA Disregard Projected Deaths as
Insignificant?

Hesponse: EPA is presenting four
different approaches for defining
acceptable risk. Under all of these
approaches, it is possible that a
situation may present an acceptable risk
even though some fatal cancers are
estimated to be caused by the pollution.
Any emissions of a pollutant assumed to
be nonthreshold {s assumed 1o entail
some risk, however small, of fatal
cancer, Section 112 does not require :
EPA to define a safe level as that level
that entails no risk of fatal cancer. The
DC Circuit Court, in the viny! chloride
decision, clearly stated that safe does
not mean risk free. EPA agrees with the
Court that section 112 requires a finding
of acceptable risks, acceptable for the
‘world in which we live. This means that
some risk of fatal cancer maybe
acceptable.
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2. Must NESHAPS Provide "Equa!
Protection" for All Individuals.
Including Those in Small Population
Groups?.

Response: EPA believes that everyone
is entitled to be protected by a standard
that, overall, protects health with an
ample margin of safety. Such & standard
need not assure that every individual
faces the same precise MIR. As with any
regulation of a point source of pollution,
the sources considered for regulation in
this Preamble give higher risks to the
people who are closer to the facility
than to people who are farther away. It
is'lmi:;oulb!e to protect all people
equally unless the emission limit and,
therefore, the risk is zero. Under the
CAA, EPA is only required to protect
public health (which includes the health
of individuals) with an ample margin of
safety; equal protection of all
individuals is not required.

3. Can EPA Set a Standard That EPA
Does Not Find Protects Public Health
With an Ample Margin of Safety?

Response: EPA recognizes its duty to
set NESHAPS that protect public health
with an ample margin of safety, EPA
will not establish a NESHAP that it does
not find protects public health with an
ample margin of safety.

4. Can EPA Set a Dose Standard?
Response: Section 112 requires that

EPA set standards which protect public
health with an ample margin of safety.
The section allows EPA to set emission
standards or work practice standards.
Dose standards are, in effect, emission
standards, since the standards require
the source to have emissions that are
low enough to meet the dose standard.
There is a direct correlation between
dose and risk. Sources would use the
computer compliance models to track
the doses caused by their emissions.

For ca es involving very large
numbers of different radionuclides, EPA
has chosen not to set specific
;;adionuuilhde emission standards

ecause they would be completely
impractical. All radionuclides are
different—they have different half-lives,
emit different levels of different kinds of
energy and affect different parts of the
body. Health physicists for years have
used the concept of radiological dose to
account for these many effects,

If EPA were not allowed to take
advantage of this extensive body of
knowledge, EPA would be forced to set
separate emission standards for
hundreds of distinct radionuclides. Since
different sources use different
radionuclides in different combinations,
and many individual radionuclides are

present in small amounts in‘only a few
places; judged individually, it would
generally be difficult to justify standards
that wounld require any decrease in
emissions. Yet the combination of the
individual radionuclide with the scores
of others that may be released from a
facililg can cause a significant risk that
should be regulated.

5. Is the Use of 1970 Census Dola
Instead of 1980 Census Data
Accsptable?

Response: 1980 census data has been
used in the present rulemaking.

6. Can EPA Allow Non-Regulation and
Rely on Industry Practices?

Response: EPA is obligated in this
litigation to reexamine each source
category and assure that public health is
protected with an ample margin of :
safety. EPA may find that standards are
unnecessary so long as public health is
protecied with an ample of
safety. For example, if the risks caused
by a source category's current emissions
are low enough to protect public health
with an ample margin of safety, then the
decision whether or not to set a baseline
standard will be based on whether EPA
has any reason to believe that there is a
need to insure that future emissions will
not increase. ;

7. Does EPA's Use of a Non-Threshold
Hypothesis Require a Finding of
Significant Risk?

Response: EPA thoroughly considered
the results of risk assessments before
making e finding of significant risk
regarding radionuclides. This
assessment was based. in part, on the
scientific consensus of the non-threshold
carcinogenicity of radionuclides. EPA
does not believe a finding of
carcinogenicity need automatically
result in a finding of significant risk.
However, for radionuclides, the risk
assessment supports EPA's finding of
significant risk. See, Section 112
discussion earlier in preamble and
discussion of individual source
categories.

8, Must Radon Emissions From
Underground Uranium Mines Contribute
a Significant Increment to the Total
Human Exposure Burden in Order for
Those Emissions To Be Regulated
Under the Clean Air Act?

Response: A level of emissions is not
considered to be acceptable merely
because it is below background: The
relevant question under section 112 is
whether, in the judgment of the
Administrator, radionuclides cause, or
contribute to, air pollution which may
reasonably be anticipated to result in an

increase in mortality or an Increase in
serious irreversible, or incapacitating
reversible, illness. The Agency believes,
based on substantial scientific evidence,
that radionuclide emissions from
underground uraninm mines meet that
test. See, preamble discussion of
underground uranium mines.

9. Are the Risks From Underground
Uranium Mines Radon Emissions Real
ar Hypothetical? Does It Matter?

Response: EPA utilizes scientifically.
accurate procedures in evaluating the
risks posed by each source category.
While EPA is ultimately forced to
estimate these risks, the Agency has
confidence in its methodology and
considers the results to be a proper
foundation for decisionmaking.

10. Can Calculations Based on a
Hypothetical "Maximally Exposed
Individual” Be Used To Support a
Finding of Significant Risk?

Response: As a matter of expert
judgment, EPA used a reasonable mix of
data sources, using measured and
estimated data inputs,

IX. Request for Comments

Throughout this notice, comments and
information are requested on specific
areas. In addition, partly in response to
Vinyl Chloride, EPA is reexamining
assumptions and decision methods it
has relied upon in making section 112
hazardous air pollutant regulatory
determinations. As part of that process,
EPA is seeking to engage the public and
all interested parties in discussion
concerning both specific elements of
alternative proposals for radionuclide
standards and a broader reexamination
of assumptions and decision methods.

In an effort to structure that
discussion, EPA has formulated the four
alternative approaches noted earlier for
the control of hazardous air pollutant
emissions under section 112 of the CAA.
Today’s Federal Register notice
proposes these four approaches for the
control of air emissions of radon and
other radionuclides and thereby
provides the opportunity for EPA to
solicit comments from the public on a
variety of issues associated with this
reexamination of the Federal program
for hazardous air pollutants,
Determinations on many of these
specific issues within the proposed
radionuclides and benzene regulations
for proposal benzene regulations, see 53
FR 28496-26592, July 28, 1988) may be
expected to set precedents for the
approach to be used for the substantial
number of forthcoming NESHAP
decisions. Major areas on which the
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Administrator requests public comment (14) Considering that accidental comments on the information collection
{ngh}ldsg;uulmd EPS g mider T rall;:nm artﬁmludad in :::uld emissions requirements contained in this proposal.
1 cons subject to the standard, EPA

information in decision on risk include some additional provision in its D. Exacutive Order 12291
acceptability or rely on a single compliance procedures dealing with Under Executive Order 12261, EPA is
numerical risk criterion? If multiple risk accidents? required to judge whether this regulation
measures are to be used as the basis for X. Miscell is a “major role” and therefore subject
decisions on risk acceptability, how . to certain requirements of the Order.
ahm:ﬂlc: EPAnlii!anne individual versus A, Docket The EPA has de!erminf:;i that
population risk reductions? regulations proposed for Approaches A,

(2) What health risk is accepteble not _ The dockstis an organized and B and C for all categories and for D for
consid the cost and technical mm‘?d :ed » EPA intl'h d y  all non-radon radionuclide categories
feasibility of achieving it? Moreover, considered by e developmen

what constitutes an ample margin of
safety in cases where all exposures pose
some risk?

(3) Should EPA require standards
pursuant to the ample margin of safety
decisions under section 112 that are
*technology What criteria
should EPA use to define the
“availability” and “feasibility” of
le‘ch?[n c&u;h'oil? o

(4 ample margin of safety
determination, how should EPA balance
the residual health risks versus the
possibility of plant closures?

{5) How should uncertainty in risk
estimates be considered in
decisions?

(6) How should EPA balance the
various risk, technical, and economic
considerations in ample margin of safety
decisions? How should EPA consider
the ramifications of potential errors and
uncertainty of judgments on technology
capability and costs?

(7) Should EPA set a risk limit rather
than a dose limit or an emission limit?

(8) Should EPA establish a system for
certifying that phosphogypsum piles
and/or l::flﬂ uranium III::;. are not
going to be used anymore
are for disposal? if so, what
should that system be?

(8) Should EPA keep the current
underground uranium mine NESHAP to

approach for u uraniom
mines appropriate? Should EPA consider
other combinations of stack height and
radon emission limits?

(11) Is EPA's decision to list
radionuclides under section 112 of the
CAA te?

{12) EPA determine
compliance with a dose standard on the
basis of the paint of maximum
concentration where there is a
residence, school, business or office or
:l;:;‘lrd some other point or criteria be

déla]HEPAumlchooh. huth;::eaur
ces as potential compliance ts
should EPA's implementation system
i ey

ints with re? if so,
Evahal should they be?

of the standards. The docket allows
interested persons to identify and locate
documents so they can effectively
participate in the process, It
also serves as the record for judicial

review.
Transcripts of the hearings, all written
statements, the /'s response to
comments, and other relevant
documents have been placed in the
docket and are available for inspection

d normal
and copying during waorking

B. General Provisions

Except where otherwise specifically
stated, the general provisions of 40 CFR
Part 61, Subpart A apply to all sousces
regulated by this rule.
C. Paperwork Reduction Act

The tnformaﬂc:gh collection et
requirements in
been submitted for approval to the
Office of Management and Budget
{OMB) under the Paperwork Reduction
Act, 44 U.S.C 3501 &f seq. An
Information Collection Request
document has been prepared by EPA
(ICR NO. 1100}, and a copy may be
obtained from Carla Levesque,
Information Policy Branch; EPA; 401 M
St., SW. (PM-223); Washington, DC
20460 or by calling (202) 382-2468.

Public reporting burden for this
collection of information is estimated to
vary from 18 to 40 hours per response,
with an average of 22 hours per
response, including time for
instructions, existing data
sources, gathering and maintaining the
data needed, and completing and
reviewing the collection of information.

Comments regarding the burden
estimate or any other aspect of this
collection of information, including
suggestions for this burden
may be sent to the above address, but
should be sent to the Officeof
Information and Regulatory Affairs,
Paperwork Reduction Project (2060~
0115), Office of and
Budget, W DC 20508, marked
“Attention: Desk Officer for EPA." In
developing the final rule EPA will
respond to any OMB or public

will result in none of the adverse
economic effects mtiof;&lnmﬂnnlof
the Order as grounds for finding a
regulation to be a “major rule.” These
regulations are not major because: (1)
Nationwide annual compliance costs do
not meet the mgmﬂﬂon threshold; (2)
the regulations do not significantly
increase prices or production costs; and
{3) the regulations da not cause
significant adverse effects on domestic
competition, employment, investment,
productivity, innovation, or competition
in foreign markets. -

The regulations
Approach D for radon categories,
esqedn!lyfnr the disposal of miil
tailings for radon, may cause industries
to incur costs exceeding $100 million
and therefore may be determined to be a
major rule under Executive Order 12201
The regulations could cause sigr
adverse effects on domestic competition,
employment, investment, productivity,
innovation, or competition in foreign
markets. However, as provided by
section edhm&.
not conducted a
Analysis (RIA) of these proposed
regulations because of the time
constraint of the judicially-ordered
schedule.

All of the regulations ok
presented in this notice were submitted
to OMB for review as required by
Executive Order 12201, Any written
comments from OMB to EPA and any
written EPA response to those
comments will be included in the
docket.

E. Regulatory Flexibility Analysis
Section 803 of the

Flexibility Act, 5 U.S.C. 603,

EPA to prepare and make available for

comment an “initial regulatory

flexibility analysis” in connection with

anyrulamathgbrwh::h.lhnhl
statutory requirement that a general
notice of proposed rulemaking be
published. The “initial regulatory :
flexibility ana describes the effect
of the rule on small business
entities.

However, section 604(b) of !he .
Regulatory Flexibility Act provides that
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section 603 “shall not apply to
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 final rule
already comply. In addition, EPA has
placed re exemptions in the rule
for NRC-licensees to limit the amount of
paperwork that would be required by
the smaller operators. Therefore, this
rule will have little or no impact on
small businesses. A'small business is
one that has 750 employees or fewer.

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

List of Subjects in 40 CFR Part 61

Alr pollution control, Hazardous
materials, Asbestos, Beryllium, Mercury,
Vinyl chloride, Benzene, Arsenic, and
Radionuclides.

Dated: February 28, 1989,
William K. mt
Administrator.

PART 01—[AMEHDEDI

1t is proposed to amend Part 61 of
chapter 1 of title 40 of the Code of
Federal Regulations as follows:

1. The authority citation for Part 81
continues to read as follows:

Authority: 42 US.C. 7401-7642.

2. By revising Subpart H to read as
follows:

61.90 Desisn.ltion of facilities.

6191 Definitions.

8192 Standerd.

61.83  Emission monitoring and test
procedures.

6194 Compliance and reporting.

61.95 Recordkeeping requirements,

6166 Applications to construct or modify.

61,97 Exemption from the reporiing and
lesting requirements of 40 CFR 61.10.

Subpart H—National Emission
Standards for Emissions of
Radionuclides Other Than Radar From
Department of Energy Facilities

§61.90 Designation of facilities.

The provisions of this subpart apply
to operations at any facility owned or
operated by the Department of Energy
that emits any radionuclide other than
radon-222 into the air, except that this
subpart does not apply to disposal at

facilities subject to 40 CFR Part 191
subpart B or 40 CFR Part 192,

§61.91 Definitions.

As used in this subpart, all terms not
defined here have the meaning given
them in the Clean Air Act or sul A

have the following specific meanings:

(a) "Effective do:epe equivalent” means
the sum of the products of absorbed
dose and appropriate factors to account

for differences in biological
effectiveness due to the quality of
radlation and its distribution in the
body. The unit of the effective dose
equivalent is the rem. For purposes of
this subpart, doses caused by radon-220,
radon-222 and their respective decay
products are not included. The method
for calculating effective dose equivalent
is outlined in the International
Commission on Radiological
Protection's Publication No. 26.

(b) “Facility” means all buildings,
structures and operations on one
contiguous site.

(c) “Radionuclide” means a type of
atom which spontaneously undergoes
radioactive decay.

(d) "Residence™ means any home,
house, apartment building, or other
place of dwelling which is occupied
during any porﬂun ol' the relevant year.

§61.92 Stlldﬁtl.
Approach A and Approach B

Emissions of radionuclides to the air
from Department of Energy facilities
shall not exceed those amounts that
would cause any member of the public
to receive an effective dose equivalent
of 10 mrem/yr.

Approach C

Emissions of radionuclides to the air
from Department of Energy facilities
shall not exceed those amounts that
would cause any member of the public
to receive an effective dose equivalent
of 3 mrem/yr.

Approach D

Emissions of radionuclides to the air
from Department of Energy facilities
shall not exceed those amounts that
would cause any member of the public
to receive an effective dose equivalent
of 0.03 mrem/yr.

§61.93 Emission monitoring and test
procedures.

{a) To determine compliance with the
standard, radionuclide emissions shall
be determined and effective dose
equivalent values to members of the
public calculated using EPA approved
sampling procedures, computer models
AIRDOS-EPA and RADRISK (CAP-88

version), or other procedures which EPA
has determined to be suitable,

{b) Radionuclide emission rates from
point sources (stacks or vents) shall be
measured in accordance with the
following requirements:

(1) Effluent flow rate measurements
shall be made using the following
methods:

(i) Reference Method 2 of Appendix A
to Part 60 shall be used to determine
velocity and volumetric flow rates for
stacks and large vents.

(ii) Reference Method 2A of Appendix
A to Part 60 shall be used to measure
flow rates through pipes and small
vents.

(2) Radionuclides shall be extracted,
collected and measured using the
following methods:

(i) Reference Method 1 of Appendix A
Part 60 shall be used to select sampling
sites.

(ii) Representative samptes of an
effluent stream shall be withdrawn
continuously for the sampling site
following the guidance presented in
ANSI-N13.1 *Guide to Sampling
Airborne Materials in Nuclear
Facilities" (including the guidance
presented in Appendix A of ANSI-
N13.1), as specified in paragraph 61.18.
Samples shall be collected continuously
whenever there is potential for
radionuclides to be emitted. The
requirements for continuous sampling
are applicable to batch processes when
the unit is in operation. Periodic
sampling (grab samples) may be used
only with EPA’s prior approval. Such
approval may be granted in cases where
conlinuons sampling is not practical and
radionuclide emission rates are
relatively constant.

{iii) Radionuclides shall be collected
and measured using procedures based
on the principles of measurement
described in Appendix B, Method 114
Use of methods based on principles of
measurement different from those
described in Appendix B, Method 114
must have prior approval from the
Administrator. EPA reserves the right to
approve of measurement procedures.

(iv) A quality assurance program shall
be conducted that meets the
performance requirements described in
Appendix B, Method 114.

(38) When it is impractical to sample
an effluent stream &t an existing source
in accordance with the site selection
and sample extraction requirements of
paragraphs § 61.93(b). the facility
operator may use alternative site
selection and sample extraction
procedures provided that:
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(i) It can be shown that the

§ 61.83(b) are
impractical for. siream.

{ii) The alternative procedure will not
significantly underestimate the
emissions.

{iii) The alternative procedure is fully
documented.

(iv) The operator has received prior
approval from EPA.

§61.94 Compliance and reporting.

(a) Compliance with this standard
shall be determined by calculating the
effective dose equivalent to any member
of the public at the offsite point of
maximum annual air concentration,
where there is a residence, school,
business or office. The operators of each
facility shall submit an annual report to
EPA by June 30 which includes the
results of the monltoﬂgg and the f&‘f&
calculations required by § 61.93

calendar

previous year.

(b) In addition to the requirements of
par (@) of the section, an annual
report include the following
information:

(1) The name of the facility.

(2) A list of the radioactive materials
used at the facility.

(3} A description of the handling and
processing that the radioactive materials
undmxo at the facility.

(4) A list of the stacks or vents or
other points where radioactive materials
are released to the atmosphere.

(5] A description of the effluent
controls that are used on each stack,
vent, or other release point and an
estimate of the efficiency of each control
device,

(8] Distances from the points of
release to the nearest residence, schoal,
poms bt el il il

u vegetables, milk, and meat.

{7) The va?su:a used for all other user-
supplied md,pammetnrs for dl!e ]
computer {e.g.. meteorologica
data) and the source of these data.

{8) All information required in an
application to construct or modify a
facility under 61 subpart A, for all
construction and modifications which
are completed in the calendar year for
which the report is prepared, but for
which the requirement to apply for
approval to construct or modify was
waived under § 61.96.

{8) Each report shall be signed and
dated by the principal executive officer
or public official in charge of the facility
and contain the following declaration
immediately above the signature line; "1
certify under penalty of law that I have
personally examined and am familiar
with the information submitted herein
and based on my inguiry of those
individuals immediately responsible for

obtaining the information, I believe that
the submitted information is true,
accurate and complete. I am aware that
there are t penalties for
submitting information including
the possibility of fine and imprisonment.
Se;,}‘lll; &.S.C. 1001." o

c facility is not in compliance
willi:n ‘::r emisgsion !imn;yof u" 61.92 in the
ca year covered report
then the facility must report to the
Administrator on a monthly basis the
information listed in ph (b) of
%hi: e hw% be due dmm

se reports - 80
following the end of each month. This
increased level of will
continue until the Administrator has
de:lomumimd that the mnnt!:m dd!{ﬁw' .nare
no necessary. Ina on to
the information required in paragraph
(b) of this section, monthly reports shall
also include the following inform:

(1) All controls or other. in
operation of the facility that will be or
are being installed to bring the facility
lm(t']cﬁn:ﬂ’?nmmmy' is under jndidl al

2 a or
administrative enforcement decree the
report will describe the facilities
performance under the terms of the
decree.

§61.95 Recordkeeping requirements,

All facilities must maintain records
documenting the source of input
parameters including the results of all
measurements nmon which they are
based, the calculations and/or
analytical methods used to derive
values for input parameters, and the
procedure used to determine dose, In
addition, the documentation should be
sufficient to allow an independent
auditor to verify the correctness of the
determination made concerning the
facility's compliance with the standard.
These records must be kept at the site of
the facility for at least five and
upon request be made avaiﬂnﬁ.]:. for
inspection by the Administrator, or his
authorized representative.

§61.96 Applications to construct or
modify

{a) In addition to any activity that is
defined as construction under 61 subpart
A, any fabrication, erection or
installation of a new building or
structure within a facility is also defined
as new construction for purposes of 40
CFR Part 61, subpart-A.

(b} An application for appraval under
§ 61.07 does not need to be filed for any
new construction of or modification
within an existing facility if the effective
dose equivalent, caused by all emissions
from the new construction or
modification, is less than 1% of the limit

prescribed in § 61.92. The effective dose
equivalent shall be calculated using the
source term derived using Appendix D
as inpul to the ‘and other
computer models described in § 61.93. In
addition, based on its last annual report
the facility is in compliance with this
subpart. i v
§61.97 Exemption from the reporting
testing requirements of 40 CFR 61.10

All facilities designated under this
subpart are exempt from the reporting
requirements of 40 CFR 61.10.

3. By revising Subpart 1 to read as

follows:

and

61104

61.105 Recordkeeping requirements.

61.108 Applications to construct or modify.

B1.107 Emmﬂm w

61108 Exemp reporting &
testing requirements of 40 CFR 61.10

§61.100 Applicability.

The provisions of this subpart apply
to NRC-licensed facilities and lo
facilities owned or operated by any
Federal agency other than the
Department of Energy, except that this
subpart does not apply to disposal at
facilities under 40 CFR Part 191 subpart
B, or to low energy accelerators or to
any NRC-licensee that possesses and
uses radionuclides only in the form of
sealed sources.

§61.101 Definitions.

As used in this subpart, all terms not
defined here have the ven
them in the Clean Air Act or su A
of Part 61. The following terms shall
have the following specific meanings:

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

(b} "Effective dose equivalent” means
the sum of the products of absorbed
dose and appropriate factors to account
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for diﬂerenm in bbloclcal '
effectiveness due to the quality of
radiation and its distribution in the
body. The unit of the effective dose
equivalent is the rem. For of
this subpart doses caused radan-w.
radon-222 and their decay
formed after their release lhe
rzlcula;::g‘tacﬁ de:;em val lo;
c ve ent is
outlined in the lntemallm:?ﬂ
Commission on Radi :
Protection’s Publication No. 26.

(c) "Fudﬂtf‘ means all buildings,
structures an opentinn: onone
contiguous
(d) "Podu'sl fadmy" means any
facilnsf owned or operated by any

department, commission, agency, oﬂim.
bureau or other unit of the government
of the United States of America except
for facilities owned or operated by the
Department of

(e} “NRC-
facility licensed by the
Regulatory Commission or
Agreement State bnodu uﬂato :
receive, pm:;a.m , or deliver
any source, Tdmi or special
nuclear materi

{f) "Radionuclide” means a of
atom which spontaneously
radicactive decay.

§61.102 Standard.

Approach Amwn

Emissions of radionuclides to the air
from a NRC-licensed or federal facility
amfmmt umedlhnn%thnt
would cause any member public
to reﬂlvem:gcﬂn dose equivalent
of 10 mrem/yr.

Approach C

Emissions of radionuclides 1o the air
from a NRC-licensed or federal facility
shall not exceed those amounts that
would cause any member of the public
1o receive an effective dose equivalent
of 3 mrem/yr.

Approach D

Emissions of radionuclides to the air
from 2 NRC-licensed or federal
shall not exceed those amounts that
would cause member of the public
to receive an e ve dose equivalent
of 0,03 mrem/yr. :

§61.103 Determining compliance.

The only criteria by which compliance
with the emission standard in this
subpart shall be determined is the doses
calculated by either the EPA computer
code COMPLY or the alternative
requirements of Appendix E. The source
tarms to be used for input into COMPLY
shall be determined through the nse of
the measurement procedures listed in

acility” means
ty” m

;mummmm
Appendlxi).

§61.104 Reporting requirements,
{a)mmmopmlorofﬁnduty
must submit an annual report to the EPA
byMathooflhafollowl?
(1) The or application must
provide the following information:
[l]'I‘hsnnmeu‘l’thal‘adJily
rog,m%!orgam Hi ufih
operation e
Enci!ity‘mdlhenmnl‘thepemn

aring the report (if different).
(m}*rualm? t!nfacﬂmjr

including suite and/or building number,

street, city, county, state, and zip code.
{iv) The mailing address of the
facility, if different from item fiii).
(¥} A list of the radioactive materials
[vi}a}\%:cf:ﬂm of the handling and
processing that the radioactive materials
undergo at the

ergo facility.
(vii) A list of the stacks or vents or
other where radioactive materials
“?vw'}ma of the effluent

on | e |

controls that are used on each stack,
vent, or other release point and an
estimate of the efficiency of each device.

(ix) Distances from the point of
release to the nearest residence, school,
business or office and the nearest farms
milk, and meat.

calculated using the
"’?a?ﬁdﬁ:' phyliellh i quantity of
: (1]
each radionuclide emitted from each
?ﬁ'm"'; b ama
e s es
ere determined.

[)di] The volumetric flow, diameter,
effluent temperature, and release height
for each stack, vent or other release
point where radioactive materials are
emitted, the method(s) by which these

termined.

were de
xiii) The tand width of each
ch radionuclides are

L§
building from
emitted.

{xiv) The values used for all other

.user-supplied input parameters [e.g.,

meteorological data) and the source of
these data.

[xv) All information required in an
application to construct or modify &
facility under 81 subpart A, forall
construction and modifications which
were completed in the relevant calendar
year but for which the reguirement to
apply for approval to construct or
modify was waived under § 61.108.

{xvi) Each report shall be signed and
dated by the principal executive officer
or public official in charge of the facility
and contain the following declaration
immediately above the signature line:

1 certify under penalty of law that I have
personally examined and am familiar with
the information submitted herein and based
on my inquiry of those individuals
immediately responsible for obtaining the
information, I believe that the submitted
information is true, accurate and complete. |
am aware that there are significant penalties
for submitting false information including the
po.;.sicbﬁiwurmw and imprisonment. See. 18
U 1001

(b) Facilities emhtlng rld!onncliden in
an amount that would cause less than
10% of the dose listed in § 61,102, as
determined by the compliance
‘f)mmth ﬁ'or:il;,; 81.103, are examr pt

m the repo requirements o .
§ 61.104. Facilities shall annually make a
new determination whether they are
exempt from reporting.

(c} If the facility is not in compliance
with the emission limits of § 61.102 in
the calendar year covered by the report

then the facility must report to the
Administrator on a monthly basis the
information listed in p (&) of
%‘h section, fn;itﬂebe month.
ese reports d.uu 30 days
following the end of each month. This
increased level of reporting will
continue until the Administrator has
determined that the monthly reports are
no longer necessary. In addition to all.
the information required in paragraph
{a) of this section, monthly reports shall
also include the following information:

(1) All controls or other cha in
operation of the facility that will be or
are being installed to bring the facility
into

(2) If the facility is under a judicial or
administrative enforcement decree the
report will describe the facilities
gezfomnnm under the terms of the

ecrea.

§61.105 Recordkeeping requirements.

The owner or operator of any facility
must maintain records docum the
source of input parameters including the
results of all measurements upon which
they are based, the calculations and/or
analytical methods used to derive
values for input parameters, and the
procedure used to determine
compliance. In addition, the
documentation should be sufficient to
allow an independent auditor to verify
the correctness of the determination
made concerning the facility's
compliance with the standard, and, if
claimed, qualification for exemption
from reporting. These records must be
kept at the site of the facility for at least
five years and upon request be made
available for inspection by the
Administrator, or his authorized
representative,
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§61.108 Applications to construct or
modity.

(a) In addition to any activity that is
defined as construction under 61 subpart
A, any fabrication, erection or
installation of a new building or
structure within a facility is also defined
a8 new construction for purposes of 40
CFR Part 61, subpart A,

(b) An application for approval under
§ 61.07 does not need to be filed for any
new construction of or modification
within an existing facility if one of the
following conditions is met:

(1) The effective dose equivalent
calculated by using methods described
in § 61.103, thatis caused by all
emissions from the fecility including the
proposed new construction or
modification, is less than 10% of the
limit bed in § 61.102.

(2) effective dose equivalent
calculated I:gausing methods described
In § 61.103, that is caused by all
emissions from the new construction or
modification, {s less than 1% of the limit
prescribed in § 61.102.

§61.107 Emission determination.

(a) Facility owners or operators may,
in lieu of monitoring, estimate
radionuclide emissions in accordance
with Appendix D.

(b) Radionuclide emission rates from
point sources (stacks or vents) shall be
measured in accordance with the
follouél%g requirements:

(1) Effluent flow rate measurements
shall be made using the following
methods:

(i) Reference Method 2 of Appendix A
to Part 80 shall be used'to determine
velocity and volumetric flow rates for
stacks and large vents.

(ii) Reference Method 2A of Appendix
A to Part 80 shall be used to measure
flow rates through pipes and small
vents,

{2) Radlonuclides shall be extracted,
collected and measured using the
following methods:

(i) Reference Method 1 of Appendix A
to Part 60 shall be used to select
sampling sites.

{ii) Representative samplas of an
effluent stream shall be withdrawn
continuously for the sampling site
following the guidance presented in
ANSI-N13.1 “Guide to Sampling
Airborne Materials in Nuclear
Facilities" {including the guidance
presented in Appendix A of ANSI-
N13.1), as specified in paragraph § 6118,
Samples shall be collected continuously
whenever there is potential for
radionuclides to be emitted. The
requirements for continuous sampling
are applicable to batch processes when
the unit {s in operation. Periodic

sampling (grab samples) may be used
only with EPA's prior approval. Such
approval may be granted in cases where
continuous sampling is not practical and
radionuclide emission rates are
relatively constant.

(i) Radionuclides shall be collected
and measured usin based
on the principles of measurement
described In Appendix B, Method 114.
Use of methods based on principles of
measurement different from those
described in Appendix B, Method 114
must have prior approval from the
Administrator. EPA reserves the right to
approve of measurement procedures.

{iv) A quality assurance program shall
be conducted that meets the
performance requirements described in
Appendix B, Method 114.

(3) When it is impractical to sample
an effluent stream at an ng source
inw:ordanl eewithﬁtol;e a!!'eselecﬂmuf
and sample extraction requirements
paragraphs § 81.107(b)(2), the facility
operalor may use alternative site
selection and sample extraction
procedures provided that;

(i) It can be sfhown that ht:m
requirements of paragrap!

§ 61.107(b)(2) are impractical for the
effluent stream.

(ii) The alternative procedure will not
significantly underestimate the

emissions. :
(1ii) The alternative procedure is fully
documented.
(iv) The operator has received prior
approval from EPA.

§61.108 Exemption from the Reporting
and Testing Requirements of 40 CFR 61.10
All facilities designated under this

subpart are exempt from the
requirements of 40 CFR 61.10.

4. By revising subpart K to read as
follows:

61.120 Applicability.

61.121 Definitions.

61.122 Emission standard.

61.123 Emission testing.

61,124 Recordkeeping requirements.

61.125 Teat methods and procedures.

61.126 Monitoring of operations.

61.127 Certification of stable operation.

61,128 Exemption from the reporting and
teating requirements of 40 CFR 81.10.

Standards for Radlonuciide Emissions
From Elemental Phosphorus Plants

§81.120 Applicability.
The provisions of this subpart are
applicable to owners and operators of

calciners and nodulizing kilns at
elemental phosphorus plants.

§61.121 Definitions.

(a) "Elemental phosphorus plant” or
“plant” means any facllity that
processes phosphate rock to produce
elemental phosphorus. A plant includes
all buildings, structures, operations,
calciners and nodulizing kilns on one
contiguous site. :

[b) “Calciner” or “Nodulizing kiln"
means a unit in which phosphate rock is
heated to high temperatures to remove
organic material and/or to convert it to
a modular form. For the purpose of this
subpart, calciners and nodulizing kilns
are considered to be similar units, &

(c) "Operator’” means any person w
owns, operates or controls elemental
phosphorous plant.

§61.122 Emission standard.
Approach A and B

Emissions of polonium-210 to air from
all calciners and nodulizing kilns at an
elemental phosphorus plant shall not
exceed a total of 10 curies a year.

- Approach C

Emissions of polonium-210 to air from
all calciners and nodulizing kilns at an
elemental phosphorus plant shall not
exceed a total of 0.6 curles a vear.

Approach D _ :
Emissions of polonium-210 to air from
all calciners and nodulizing kilns at an

elemental phosphorus plant shall not
exceed a total of 0.006 curies a year,

§61.123 Emission testing.

{a) Bach owner or operator of an
elemental phosphorus plant shall test
emissions lf’l‘nl‘l:l the plant according to
the following requirements:

(1) Within 80 days of the effective
date of this standard for a plant that has
an initial start-up date preceding the
effective dale of this standard; or’

(2) Within 00 days of start-up for a
plant, that has an initial startup after the
effective date of the standard.

(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,

(¢} An emission test shall be
conducted at each operational calciner
or nodulizing kiln. If emissions from a
calciner or nodulizing kiln are
discharged through more than one stack,
then an emission test shall be conducted
at each stack and the total emission rate
from the calciner or kiln shall be the
sum of the emission rates from each of
the stacks.
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(d) Bach emission test shall oonmto!
three sampling runs that meet the
mg:imm“ of § 61.125. 'I‘hﬁo!phah
o rocessing rate during un

recorded. An emission rate in
curinpe!‘-mllx‘ll:mnf te rock
processed shall be for each
run. The average of all three runs shall

apply in computing the emission rate for

the test. The annual polonium-210
emission rate from a calciner or
nodulizing kiln shall be determined by
multiplying the measured polonium-210
emisgion 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 proces rate, the
values used for opera
operating capacity shalI
will maximize the axpoated pmcuuing
rate. For determining compliance with

the emission standard of § 61.122, the
total annual emission rate is the sum of
the ammal emission rates for all

)If?.gemer mmsbt kilnl

h:s operation in. such a way as to
increase his emissions of polonium-210,
such as changing the type of rock
processed, the mpcratum of the
cnlcinaler;h :r'ph kilns, ﬁmuing the
annu ate processing rate,
then & new emission test shall be
conducted under these conditions.

(£) Each owner of an elemental
phosphorus plant shall furnish the
Administrator a written of the
results of the emission test within 60
days of conducting the test. The report
must provide the foll information:

{1) The name of the

(2) The name of the person
respongible for the operation of the
facility and the name of the person
pre; the report (if different).

(3} A tion of the effluent
controls that are used on each stack,
vent, or other release point and an
estimate of the efficlency of each device.

(4) The results of the testing, including
the results of each sampling run
completed.

(5) The values used for all other user-
supplied input parameters (e.g.,
meteorological data) and the source of
these data.

(6) Each report shall be signed and
dated by the principal executive officer
in charge of the facility and contain the
following declaration immediately
above the signature line:

1 ify under penaity of law that | have
Wm examined cgll am familiar with
the information submitted herein and bused
on my inguiry of those individuals
immediately r le for o the

btaining
information, 1 believe thal the submitted
information is true, accurate and complate. 1

sm aware that there are significant
for subr false information including the

possibility of fine and !mmbm!.Snts
U.S.C. 1001.

§61.124 mm

Wmmnm‘e

sufficient to allow an independent
auditor to the correctness of the
results of the emission testing: These

. records must be kept at the site of the

plant for at least five years and, upon
mquut. be made available for

tion by the Administrator, or his
au representative.

§61.125 Test methods and procedures.

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

(1) Test Mathod 1 of Ato
Partso shall be used to determine

ample and velocity traverses;
rTmMethodzofA pendix A to

Parteo shall be used to determine
velocily and volumetric flow rate;

(3) Test Method 3 of Appendix A to
Part 80 shall be used for gas analysis.

(4) Test Method 5 of x A to
Part 60 shall be used to co
particulate matter containing the
polonium-210; and

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

§61.126 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 5 years.

(b) The owner or operator of any
source subject to this subpart using an
electrostatic precipitator control device
shall install, calibrate, maintain, and
operate a monitoring device for the
continuous measurement of the primary
and secondary current and the voltage

in each electric field. Baseline operating
values for these parameters shall be
maintained within £30 percent of their
baseline operating values. Records of
these measurements shall be maintained
at the source and made available for
inspection by the Administrator for a
minimum of 5 years.

{c) For the purpose of conducting an
emisgsion Ial::f under § m.’l'ﬂ.iﬁ"lhe OW'I::'I'
or operator of any source subject to the

of this subpart shall install,
celibrate, maintain, and operate &
device for measuring the phosphate rock
feed to any affected calcineror
nodulizing kiln. The measuring device
used must be accurate to within 8+5
percent of the mass rate overits
operating range. Records of these
measurements shall be maintained at
the source and made available for

 inspection by the Administrator for a

minimum of 5 years.

§61.127 Certification of stable operation.

Every 8:months the owner of'a plant
shall certify to the Administrator that no
changes in operation that would require
new testing under § 81.123(e) have
occurred or inform the Administrator of
the date on which new lesting will
ocour.

§61.1268 Exemption from the reporting
and testing requirements of 40 CFR 81,10,

All facilities designated under this
subpart are exempt from the reporling
requirements of 40 CFR 81.10.

5. By adding the following Subpart Q:
Subpart Q—MNational Emission Standards
for Radon Emissions From Department of
Energy Facilities

Sec.

61,190 Designation of [acilities.

61.101  Definitions.

61102 Standard.

61.103 Radon monitoring and compliance

procedures.
61.194 Recordkeeping requirements.
61.195 Exemption from the reporting and
testing requirements of 40 CFR 8110
Subpart O—National Emission Standards
for Radon Emissions From Department of
Energy Frcillties
§$61.190 Designation of facliities.

The provisions of this subpart épply
to the design and operation of all
storsge and disposal facilities for
radium-containing material {iLe,
byproduct material as defined under
section 11.e{2) of the Atomic Energy Act
of 1954 (as amended)) that are owned or
operated by the Departiment of Energy
that emit radon-222 into air, including
these facilities: 1) The Feed Materials
Production Center, Fernald, Chio; 2) the
Niagara Falls Storage Site, Lewiston,
NY; 3) the Weldon Spring Site, Weldon
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lﬁ,ﬂn@‘ Mo.; 4) the Middlesex Sampling
t, Middlesex, NJ; 5) the Monticello
b Pile, Mon:ioellm

t ‘subpart does not applyto
facilities listed In, or designated by the
Secretary of Energy under Title 1 of the
Uranium Mill Tailings Control Act of
1878.

§61.191 Definitions.

As used in this subpart, all terms not
defined here have the meaning given
them in the Clean Air Act or subpart A
Ei Pm?h elf. 'I!;lw follnwlngmlem shall

ve the following specific meanings:

{a) “Facility’ means all buildings,
structures and operations on one
contiguous site,

(b) "Source'" means any building,
structure, pile, inpoundment or area
that is or contains waste material
containing radium in sufficient
concentration to emit radon-222 in
excess of this standard prior to remedial
action.

§61.192 Standard.

Approach A and Approach B

No source at Department of Energy
facilities shall emit more than 20 pCi/
m?s of radon-222 into the air.

‘Approach C B

No source at Department of Enar?v
facilities shall emit more than 2 pCi/m?*s
of radon-222 into the air.

Approach D

No source at Department of Energy
facilities shall emit more than 0.02 pCi/
m?s of radon-222 into the air,

§61.193 Radon monitoring and
compliance procedures.

{a] Sixty days after the effective date
of this subpart each DOE facility shall
conduct testing for all sources within the
facility, in accordance with the
procediires described in Appendix B,
Method 115 and provide EPA with a
report detailing the actions taken and
the results of the radon-222 flux testing.
In lieu of testing the facility may make
an admission that the source is in
noncompliance. |

(b) Each facility shall retest each
source in accordance with the
procedures described in Appendix B,
Method 115 every two years and report
to EPA. The Administrator may
temporarily or permanently waive the
retesting requirement or change the time
between tests, if the Administrator
determines that more frequent testing is
required, the actions being conducted at
the facility to reduce radon emissions
preclude testing, or the facility
demonstrates that the actions taken to
reduce the fadon flux from the source

e gy S s ot
the iency of the tests is appropriate.

(c] Ninety days after the testing is
required, each facility shall report the
results of the testing or an admission of
noncompliance. Each report shall
include the foll iformation:

(1) The name of the facility.

(2) A list of the sources at the facility

(3] A description of the control .
measures taken to decrease the radon
flux from the source and any actions
taken to insure the long term
effectiveness of the control measures.

(4) The results of the tes! i
condusted, including the results of each
measurement.

(5) Each report shall be signed and
dated by the principal executive officer
or public official in charge of the facility
and contain the following declaration
immediately above the signature line:

I certify under penalty of law that I have
personally examined and am familiar with
the information submitted herein and based
on my inquiry of those individuals
immediately responsible for obtaining the
information, I believe that the submitted
information is true, accurate and complete, |
am aware that there are significant penalties
for submitting false information including the
posu&mnn of fine and imprisonment. See, 18
U.S.C. 1001, ! :

§61.184 Recordkeeping requirements.
The facility must maintain records
documenting the source of input
parameters including the results of all
measurements upon which they are
based. the calculations and/or
analytical methods used to derive
values for input parameters, and the
procedure used to determine
compliance. In addition, the
documentation should be sufficient to
allow an independent auditor to verify
the correctness of the determination
made concerning the facility's
compliance with the standard, and, if
claimed, qualification for exemption
from reporting. These records must be
kept at the facility for at least five years
and upon request be made available for
inspection by the Administrator, or his

authorized representative.

§61.195 Exemption from the reporting
and testing requirements of 40 CFR 61.10.
All facilitios designated under this
subpart are exempt from the reporting
requirements of 40 CFR 61.10. _

6, By adding the following Subpart R:
Subpart R—Natlonal Emission Standards
Phosphogypsum Stacks
812 De: f facilities
01.200 ti .

01201 Dafnitions. -
61.202  Standard.

61.203 Radon monitoring and compliance
61.204 Recordkesping req
61.205 Exemption from the reporting and

testing requirements of 40 CFR 61.10.

Standards for Radon Emissions From
§61.200 Designation of facilities.

The provisions of this subpart apply
to the phosp sum that is '
as a result of phosphorus ferti
production and sll existing
phosphogypsum stacks.

§61.201 Definitions.

As used in this subpart, all terms not
defined here have the meaning given
them in the Clean Air Act or subpart A
of Part 61. The following terms shall
have the following specific meanings:

(a) "Operator’* means any person who
owns, operates or controls a

phosphogypsum stack.

(b) “Phosphogypsum stacks" or
";tack‘:;' are_fpllbs of waste from
phoaphorus fertilizer production
containing phosphogypsum.
§61202 Standard.
Approach A and Approach B

All hogypsum shall be disposed
ofin lpt::{.p or in phosphate mines which
shall not emit more than 20 pCifm*s of
radon-222 into the air.

Approach C

'All phosphogypsum shall be disposed
of in stacks orin phosphate mines which
shall not emit, more than 2 pCi/m?s of
radon-222 into the air.

Approach D

All phosphogypsum shall be disposed
of in stacks or in phosphate mines which
shall not emit, more than 0.02 pCi/m®s
of radon-222 into the air,

§61.203 Radon monltoring and

(a) Sixty days after the effective date
of the rule or sixty days after the
operator ceases use of a

osphogypsum stack, whichever is
rater. the operator shall conduct tes
for the stack in accordance with the

: e actions taken and
the results of the radon-222 flux testing.
In lieu of testing the facility may make
an admission that the sourceisin =
noncompliance, .

(b) Each operator shall retest each
source in accordance with the
procedures described in Appendix B,
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Method 115 every two years and report
to EPA. The Administrator may
temporarily or permanently waive the'
retesting requirement or change the time
between tests, if the Administrator
determines that more frequent testing is
required, the actions being conducted on
the stack to reduce radon emissions
preclude testing, the stack is in
compliance without the use of any
control measures, or the operator
demonstrates that the actions taken to
reduce the radon flux from the stack are
of such a natureo{ 2 that a reduction in'the
frequency e tests is appropriate.

{c} Ninety days after the testing is
required, each operator shall report the
results of the testing or an admission of
noncompliance. Each re hPort
include the following information:

(1) The name of the facility.

(2) A list of the stacks contmlled by
the rator,

{3) The name of the perso
responsible for the opuatiun of the
facil.ity and the name of the person

the report (if different).
P & Soocription )

the control
measures taken to decrease the radon
flux from the source and any actions
taken to insure the long term
effectiveness of the control measures.

(5) The results of the tes
conducted, including the
measurement.

(6) Each report shall be signed and
dated by the ipal executive officer
in charge of the facility and contain the
following declaration immediately
above the signature line:

1 certify under penalty of law that I have
personally examined and am familier with
the information submitted herein and based
on my inquiry of those individuals
immediately responsible for obtaining the
information, I believe that the submitted
information s true, accurate and complete. |
am sware that there are significant ties
for submitting false information including the
possibility of fine and imprisonment. See 18
U.8.C. 1001

{d) Sixty da s after the effective date
of the rule nnually thereafter, the
operator shall ﬁle a report with the
Administrator. This report will inform
the Administrator which stacks are still
being used for the disposal of additional
phosphogypsum and which stacks are
no longer being used for the disposal of
additional phosphogypsum and,
therefore, are ready for disposal.

§ 61.204 Recordkeeping requirements.
An operator must maintain records
documenting the source of input
parameters including the results of all
measurements u; wron which they are
based, the calculations and/or
analytical methods used to derive

ts of each

values for input parameters, and thn
procedure used to de

compliance. In addition, the
documentation should be sufficient to
allow an indepandent auditor to verify
the correctness of the determination
made concerning the facility's
compliance with the standard. These
records must be kept &t the facility for at
least five years and upon request
made available for inspection
Administrator, or his autho
representative.

§61.205 Exemption from the reporting
and testing requirements of 40 CFR 81.10.
All facilities designated under this
subpart are exempt from the reporting
requirements of 40 CFR 61.10, '
7 By adding the following Subpart S:
Subpart S—National Emission Standards

for Radon Emisslons From Surface
Uranium Mines

Sec. !

81.210 Designation of facilities.

61211 Definitions.

61.212 Standard.

61.213 Radon monitoring and compliance

the

requiroments,
reporting and

§61.210 Designation of facliities.

The provisions of this subpart are
applicable to any surface uranium mine
which:

(a) Has mined or will mine over
100,000 tons of ore during the life of the
mine; or

[b) Has had or will have an annual ore
production rate greater than 10,000 tons,
unless it can be demonstrated that the
mine will not exceed total ore

« production of 100,000 tons during the life

of the mine.

§61.211 Definitions.

As used in this subparl, all terms not
defined here have the meaning given
them in the Clean Air Act or subpart A
of Part 61. The following terms shall
have the following specific meanings:

(a) '‘Owner” means any person who
owns, operates or controls a surface
uranium mine.

(b) “Surface uranium mine" means a
man-made excavation made for the
purpose of removing material containing
uranium for the principle purpose of
recovering uranium.

§61.212 Standard.

Approach A, Band C
[No Rule]

Approach D

Surface uranium mines shall not emit
more than 0.02 pCi/m? of radon-222
into the air,

61.213 Radon monitoring and compllance
procedures.

(a) Sixty days after the effective date
of the rule or sixty days after the mine
owner ceases use of a mine, whichever
is later, the operator shall conduct
testing of the mine in accordance with
the procedures described in Appendix B,
Method 115 and provide EPA with a
report detailing the actions taken and
the results of the radon-222 flux testing.

{b) Each mine owner shall retest each
source in accordance with the
procedures described in Appendix B,
Method 115 every two years and report
to EPA. The Administrator may
temporarily or permanently waive the
retesting requirement or change the time
between tests, if the Administrator
determines that more frequent testing is
required, the actions being conducted on
the stack to reduce radon emissions
preclude testing, or the operator
demonstrates that the actions taken to
reduce the radon flux from the mine are
of such a nature that a reduction in the
frequency of the tests is appropriate.

(c) Ninety days after the testing is
required, each mine owner shall report
the results of the testing or admit being
in noncompliance. Each report shall
include the following information:

(1) The name of the facility.

(2) The name of the person
responsible for the operation of the
facility and the name of the person
preparing the report {if different).

(3) A description of the control
measures taken to decrease the radon
flux from the source and any actions
taken to insure the long term
effectiveness of the control measures.

(4) The results of the testing
conducted, including the results of each
measurement,

(5):Each report shall be signed and
dated by the principal executive officer
in charge of the facility and contain the
following declaration immediately
above the signature line:

1 certify under penalty of law that1 have
personally examined and am familiar with
the information submitted herein and based
on my Inquiry of those individuals
immediately responsible for obtaining the
information, I believe that the submitted
information is true, accurate and complete, I
am aware that there are significant penalties
for submilting false information including the
possibility of fine and imprisonment. See, 18
U.S.C. 1001,
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§61.214 Recordkeeping requirements.
The facility must maintain records
ting the source of input
parameters the rtl;.:: of all
measurements upon whic are
based, the calculations and/or
analytical methods used to derive
values for input parameters, and the
procedure used to determine

records must be kept at the site of the
facility for at least five years and upon
request be made available for inspection
by the Administrator, or his authorized
representative.

§61.215 from the
o ok
All facilities designated under this
subpart are exempt from the
requirements of 40 CFR 61.10.

8, By revising Subpart B to read as
follows:

Subpart B—National Emission Stendards
for Radon Emisslons From Underground

61.23 Radon mon! and
L toring campliance
61.24 Rmﬁupimnqukmlnll.
61.25 Exemption from the reporting and
testing requirements of 40 CFR 61.10.

Subpart B—National Emission
Standards for Radon Emissions From
Underground Uranium Mines

§61.20 Designation of facilities.

The provisions of this subpart are
applicable to an active underground
uranium mine which:

(a) Has mined or will mine over
100,000 tons of ore during the life of the
mine; or

{(b) Has had or will have en annual ore
production rate greater than 10,000 tons,
unless it can be demaonstrated that the
mine will not exceed total ore
production of 100,000 tons during the life
of the mine.

§61.21 Definitions.

As used in this subpart, all terms not
defined here have the meaning given
them in the Clean Air Act or subpart A
of Part 61. The following terms shall
have the following specific meanings:

(a) *Active mine™ means an
unde uranium mine which is
being ventilated to allow workers to
enter the mine for any purpose.

{b) "Owner" means a.nﬁ person who
owns, operates or an
O e

c) "U uranium mine”
means a man-made und
excavation made for the purpose of
removing material containing uranium
for the principle purpose of recovering

§61.22 Standard.

Approach A and Approach B

{a) The exhaust vents of an active
underground uranium mine shall not
emit more than 1500 curies of radon-222

into the atmoe in :
ga phere ?ymﬂ‘a{;]e

(b} The
of this section notwi
exhaust vent emissions of radon-222
from underground uranium mines are
emitted from stacks that are at least 50
meters high then all the exhaust vents of
an active underground uranium mine
may emit up to 5,000 curies of radon-222
into the atmosphere in dny year.

Approach C

The exhaust vents of an active
underground uranium mine shall not
emit more than 500 curies of radon-222
into the atmosphere in any year.
Approach D

The exhaust vents of an active
underground uranfum mine shall not
emit more than 5 curies of radon-222

into the atmosphere in any year.
§61.23 Radon monitoring and compliance
procedures.

(a) An underground uranium mine
owner shall conduct testing to determine
the radon-222 emissions from their
i <o o B
A
Method 115 and provide EPA with a
report of the results of the testing.
(b) The report of the results for each
year shall be sent to EPA by March 81 of
the following year. Each report shall
include the following information:
(1) The name of the mine.
(2) The name of the person
responsible for the operation of the
Iadﬂwmiethemen?fd?&epm]
preparing the report erent),
(3) A list of the exhaust vents at the
mine, including their location and size.
(4) The results of the testing
conducted. ;
(5) Bach report shall be signed and
dated by the principal executive officer
in charge of the facility and contain the
following declaration immediately
above the signature line:

| under penalty of law that | have
examined and

herein and based
on my inquiry of those individuals

immediately respansible for obtaining the
information, I believe that the submitted
information is true, accurate and complete. |
am aware that there are significant penalities
for submitting false information including the

possibility of fine and imprisonment. See, 18
US.C. 1001

(c) If the facility is not in compliance
with the emission limits of § 61.22 in the
ﬁimﬁumrmmdby!hug:ﬂ
en the facility must report to
Administrator on a basis the
information listed in h (b) of
this section, for the preceding month.
These reports will be due 30 da
foll the end of each This
level of ing will
continue until the tor has
determined that the monthly reports are
no longer necessary. In addition to all
the information required in paragraph
(b) of this section, monthly reports shall
also include the following information:

(1) All controls or other in
opemumntﬁmhdhtyﬂ_ntm be or
into compliance.

2) If the facility is under a judicial or
aduwsmmwmm

§$61.24 Recordkeeping requirements.

The mine must maintain records
documenting the source of
parameters including the results of all
mmmwummqm
based, the tions and/or
o S

or t parameters,

procedure used to determine
compliance.

{ t auditor to verify
thameheudd?egmﬂm
made concerning the facility’s
compliance with the standard. These
records must be kept at the mine for at
lea‘sll five Jla?ﬂn? upon mqug:;
made available for inspection .
Administrator, or his authorized
representative.

6125 Exemption from the reporting
:-wq.munmun
All facilities designated under this
subpart are exempt from the reporting
requirements of 40 CFR 61.10.

9. By revising Subpart W to read as
follows:

Subpart W—National Emiesion Standards
for Radon Emissions From Operating Mill

Sec.

61.250 Designation of facilities.
61.251 Definitions.

61.252 Standard.
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Sec. : ;
61,253 Exemption from the r and
testing requirements of 40 CFR 61.10.

§61.250 .m of Facilities.

The provisions of this subpart apply
to owners or operators licensed to
manage uranium byproduct materials
during and following the processing of
uranium ores, commonly referred to as
uranlum&il:s and Mthl
tailings. subpart does not apply to
the disposal of talllngs :

§61.251 Definltions

As used in this subpart, all terms not
defined here have the meaning given
them in the Clean Air Act or subpart A
of Part 61. The following terms shall
have the following specific meanings:

(a) "Area" means the vertical
projection of the pile upon the earth's
surface. + i

(b) “Continuous dis
method of t 3 management and
disposal in  tailings are dewatered
by mechanical m% il;m@diat_elj
after generation. The drie taﬂlnglsm
then placed in trenches or other disposal
areas and immediately covered to all
applicable Federal standards. -

(c) "g:atand; means g?mwa tl_:;
water recently produced tailings by
mechanical or evaporative methods
such that the water content of the
tailings does not exceed 30 percent by
weight.

{d) “Operation” means that an
impoundment is being used for the
continued placement of new tailings or
isin sl.undg_ y. An impoundment is in
operation from the day that tailings are
first placed in the impoundment until the
day that final closure beings.

{e) "Owner” means any person who
owns or operates a uranium mill or an
existing tailings pile or a new
impoundment.

(f) “Phased disposal"” means a method
of tailings management and disposal
which uses lined impoundments which
are filled and then immediately dried
and covered to meet all applicable
Federal standards,

{g) “Uranium byproduct material” or
“tailings™ means the waste produced by
the extraction or concentration of
uranium from any ore processed
primarily for its source material content.
Ore bodies depleted by uranium
solution extraction and which remain
underground do not constitute
byproduct material for the purposes of
this subpart.

§61.252 Standard.
Approach A and Approach B

Two years following the effective date
of this rule no tailings may be placed in
any impoundment which was not
designed and constructed to meet one of
the two following work practices and in
the followir:f manner:

(a) Phased dis in lined tailings
impoundments that are no more than 40
acres in area and meet the requirements
of §192.32(a}. The owner shall have no
more than two impoundments in
operation at any one time.

(b) Continuous disposal of tailings
such that tailings are dewatered and
immediately disposed with no more than
10 acres uncovered at any time and
operated in accordance with § 192.32(a).

Approach C

After the effective date of this rule, no
tailings may be placed in any
impoundment which was not designed
and constructed to meet one of the two
following work practices and in the
following menner:

(a) Phased di in lined tailings

nts that are no more than 40
acres in area and meet the requirements
of §182.32(a). The owner shall have no
more than two impoundments in
operation at any one time.

{b) Continuous disposal of tailings
such that tailings are dewatered and
immediately disposed with no more than
10 acres uncovered at any time and
operated In accordance with §192.32(a).

Approach D

After the effective date of this rule no
tailings may be produced.

§61.253 Exemption from the reporting
and testing requirements of 40 CFR 61.10.
All facilities designated under this
subpart are exempt from the reporting
requirements of 40 CFR 61.10.
10. By adding the following Subpart T:

Subpart T—Nationa! Emission Standards
for Radon Emissions From the Disposal of
Uranium Mill Tallings

Sec.

61.220  Designation of facilities.

61.221 Definitions.

81222 Standard.

81.223 Compliance procedures,

61.224 Recordkeeping requirements.

61.225 Exemption from the reporting and
testing requirements of 40 CFR 61.10.

the Disposal of Uranium Mill Tailings

§61.220 Designation of facilities.

The provisions of this subpart apply
to the disposal of tailings at all sites that
managed residual radioactive material

or uranjum byproduct materials during
and following the processing of uranium
ores, commonly referred to as uranfum
mills and their associated tailings, that
are listed in, or designated by the
Secretary of Energy under Title I of the
Uranium Mill Tailings Control Act of
1978 or regulated Title Il of the Uranium
Mill Tailings Control Act of 1078.

§61.221 Definitions.

As used in this subpart, all terms not
defined here have the meaning given
them in the Clean Air Act or subpart A
of Part 61. The following terms shall
have the following specific meanings:

(a) “Operational” means a uranium
mill tailings pile that is licensed to
accept additional tailings, and those
tailings can be added without violating
subpart W or any other Federal, stale or
local rule or law.

{b) “Owner" means any person who
owns, operates, controls or is
responsible for the disposal of a
uranium mill tailings pile or
impoundment, including the Department
of Energy.

(c) “Uranium byproduct material” or
“tailings" means the waste produced by
the extraction or concentration of
uranium from any ore processed
primarily for its source material content.
Ore bodies depleted by uranium
solution extraction and which remain
underground do not constitute
byproduct material for the purposes of
this subpart.

§61.222 Standard.
Approach A and Approach B

Radon-222 emissions to the air from
nonoperational uranium mill tailings
piles shall not exceed 6 pCi/m’ of
radon-222.

Approach C

Radon-222 emissions to the air from
nonpperational uranium mill tailings
piles shall not exceed 2 pCi/m? of
radon-222.

Approach D

Radon-222 emissions to the air from
nonoperational uranium mill tailings
piles shall not exceed 0,02 pCi/m? of
radon-222.

§61.223 Compliance procedures.

(a) Sixty days after the effective date
of this subpart or 80 days after the pile
ceases to be operational, whichever is
later, owners of uranium mill tailings
shall conduct testing for all piles within
the facility in accordance with the
procedures described in Appendix B,
Method 115 and provide EPA with a
report detailing the actions taken and
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the results of the redon-222 flux by the Administrator, or his evthorized  methods appropriate for radionuclides;
In lieu of testing the owner may mkemun%n representative, (2) radiochemical methods which are
admission that the source is in used in determining the amounts of
noncompliance §61.225 Exemption from the reporting radionuclides collected by the stack

(b) Each owner shall retest each pile  8nd testing requirements of 40 CFR 81.10. sampling and; (3) quality assurance
in accordance with the procedures All facilities designated under this methods which are conductedin
described in Appendix B, Method LY subpart are m&-ﬁmnlh;nmm conjunction with these mm}.fu.
Althinaeiator way i e LD satieg e Tl T e v lepernsmp b o A
permanently waive the retesting Subpart U~National Emission Standards of references is provided.
requirements or change the time for Cosl-Fired Bollers - Many different types of facilities
between tests, if the Administrator L release radionuclides into air. These
f:qmm“lmi mlmi 3 :1 61.230 Designation of facilities. r%dlm“?d“dﬂ" '-n'a@ m o?‘d
the pile to reduce radon emissions ﬁf’g g,m ¥ Eadiatinn emitted. The appropriate
preclude tes or the owner combination of sample extraction,
demonstrates that the actions taken to Subpart U—National Emission collection and analysis for an individual
reduce (he radon flux from the pile are Standards for Coal-Fired Boilers radionuclide is dependent upon many
of such a nature that a reduction in the : interrelated factors including
frequency of the tests is appropriate. §61.230 Designation of facllities. mixture of other radionuclides present.

(c) Ninety days after the testing is The provisions of this subpast apply ~ pocoucc'or this wide range of
required, each facility shall report the to all coal-fired boilers aperated by conditions, no method for
results of the testing or an admission of  electric utili companies for the collection and a of a radionuelide
noncompliance. Each report shall generation of electrical power and all is applicable to all types of facilities.
include the following information: industrial boilers whose output is Therefore, a series of methods based on

{1) The mn;m’e of the facility. greater than 2 million BTUs an hour. "pﬁndplé; ol sasaramentt abe

[9)A description o the contrel T §81231 Detitns. oy by L e
measures taken to decrease the radon As used in this subpart, all terms not Wsu:m u;:ﬁ.” .?;“‘m
flux from the source and any actions defined here have the meaning given mgimummdmn sy
taken to insure the long term them in the Clean Air Act of subpart A %hll ch. vidumtheumslﬁlﬁ
effectiveness of the control measures, of Part 61 or 40 CFR 60.41a or 40 CFR mn‘w lnmelhemﬂ

(4) The results of the 'ﬁ“ 00A1b. ! appmmbhmﬂm of collection
conducted, including the of each (a) "Coal-fired boiler" means a boiler and analysis methods which are

signed and
dated by the principal executive officer
or public official in charge of the facility
and contain the following declaration
immediately above the signature line:

I certify under penalty of law that I have
peraonall : familiar with
the information submitled herein and based

onmyhﬁ:;i’qofﬂwuing:ﬁm!l s
immediately responsible for obtaining
information, I believe that the submitied
information is true, accurate and complets, 1
am aware that there are significant penalities
for submitting false information including the
possibility of fine and imprisonment. See, 18
U1S.C. 1001

§61.224 Recordkeeping requirements.
The facility must maintain records
documenting the source of input
parameters including the results of all
measurements upon which they are
based, the calculations and/or
analytical methods used to derive
values for input parameters, and the
procedure used to determine
compliance. In addition, the
documentation should be sufficient to
allow an independent auditor to verify
the dc:rracmess of&li:c determination
made concerning the facility’s
compliance with the standard. These
records must be kept at the site of the
facility for at least five ‘and upon
request be made available for inspection

that burns coal as an energy source in
order to heat water.
§61.232 Standard.
Approach D

{a) All coal-fired boilers that are
owned by electric utility companies
shall meet all the requirements of 40
CFR Part 60 subpart Da that relate to the
control of particulate matter.

) A:ldunde:dd pﬂ;‘fd oﬂhbm
regulat paragraph (a)
section shall meet all the requirements
of 40 CFR Part 60 subpart Db that relate
to the Bn;nﬂ-ol of tncﬁtlnta mm&: g

12. By adding the following to st
of System International units of measure
in § 61.03(a):
m*=square meter

13. By adding the following to the lst
of other units of measure in 61.03(b):

Cl=curie
pCi==picocurfe=10"* curie
mrem=miiliram =10""rem
14. By adding the following to the
methods in Appendix B:
Method 114—Test Methads for
Monitoring Radionuclide Emissions
from Stationary Sources

1. Purpose and Background
This appendix contains Eldnmm.
l!)leii;muaMm collection

applicable to the effluent stream to be
measured.

2. Continuous Stack Sample Collection
Methods

Continrous collection methods
are based on “principles of sample
collection” which are applicable to the
continuous collection of radionuclides
from effluent streams at stationary
sources. Radionuclides of most elements
will be in the particulate form in these
effluent streams and can be
collected using a suitable filter media.
Radionuclides of hydrogen, oxygen,

some circumstances jodine will be in the
gaseous form. Radionuclides of these
will require either the use of a

flow through counter to directly measure
the radionuclide, or suitable sorters or
bubblers to collect the radionuclides.

2.1 Radionuclides as Particulotes.
The extracted effluent stream is passed
through a filter media to remove the

i ‘in ANSI-
N13.1{1) shall be followed in using filter
media to collect particulates.

2.2 Radionuclides as Gases.

221 The Radionuchide Tritium (H-
3). Tritium in the form of water vapor is
continuously collected from the
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extracted effluent sam by mpﬂnn.
condensati tion techniques.
Appropriate collnctmtmay include
silica gel, molecular sieves, and ethylene
glycol or water bubblers.

Tritium in the gaseous form may be
measured directly in the sample stream
using Method B-1 or may be oxidized
using a metal catalyst to tritiated water
collected as described above.

e

ex a

counter. Radionuclides of carbon In the
form of carbon dioxide may be collected
by dissolution in caustio solutions.

3. Radionuclide Analysis Methods

A series of methods based on
les of meagurement” are

appl.luhia to the analysis of
radionuclides collected from airborne
effluent streams at sta sources.
These methods are applicable only
under the conditions stated and within
the limitations described. Some methods
specify that only a single radionuclide
be present in the sample or the
chemically separated sample. This
condition should be interpreted to mean
that no other radionuclides are present
in quantities which would interfere with
the measurement.

Also identified are methods for a
selected list of radionuclides. The listed
radionuclides are those which are most
commonly used and which have the
greatest potential for causing dose to
members of the

Use of me based on principles of
measurement other than those described
in this section must be approved in
advance of use by the Administrator.
For radionuclides not listed in this
section, any of the described methods
may be used provided the user can
demonstrate that the applicability
conditions of the method have been met.

The type of method applicable to the
analysis of a radionuclide is dependent
upon the type of radiation emitted, i.e.,

alpha, beta or Therefore, the

methods described bdon; are grouped
according to principles of measurements

for the analysis of alpha, beta and

gamma emitting radionuclides.
8.1 Methods for Alpha Emitting
Radienuclides.

A!pha Spectrometry.
Principle: The element of interest is
separated from other elements, and from
the sample matrix using radiochemical
technigues. The procedure may involve
precipitation, ion exdmu;a or solvent
extraction, Carriers (elements
chemically similar to the element of
interest) may be used. The element is
deposited on a planchet in a very thin
film by electrodeposition or b,
coprecipitation on a very s amount
of carrier, such as lanthanum fluoride.
The deposited element is then counted
with an spectrometer, The activity
of the of interest is measured by
the number of alpha counts in the
appropriate energy region. A correction
for chemical yield counting
efficiency is made using a standardized
radioactive nuclide (tracer) of the same
element. If a radioactive tracer is not
available for the element of interest, a
predatermined chemical yield factor
may be used.

jlity: This method is
applicable for determining the activity
of any alpha-emitling radionuclide,
regardless of what other radionuclides
are present in the sample provided the
chemical separation step produces a
very thin sample and removes all other
radionuclides which could interfere in
the spectral of interest. APHA~

505{3)- 13).
Method A-2, Radiochemistry-
Aipha Counting.

Principle: The element of interest is
separated from other elements, end from
the sample matrix using radiochemistry.
The procedure may involve
precipitation, ion exchange, or solvent
extraction. Carriers (elements
chemically similar to the element of
interest) may be used. The element is
deposited on a planchet in a thin film
and counted with an alpha counter. A
correction for chemical yield (if
necessary) is made. The alpha count
rate measures the total activity of all
emitting radionuclides of the separated
element.

Applicability: This method is
applicable for the measurement of any
alpha-emitting redionuclide, provided no
other alpha emitting radionuclide is
present in the separated sample. It may
also be applicable for determining
compliance, when other radionuclides of
the separated element are present,
provided that the calculated emission

rate is assigned to the radionuclide
which could be present in the sample
that has the highest dose conversion
factor. IDO-12006(18).

3.1.3 Method A-3, Direct Alpha
Spectromelry.

Principle: The sample, collected on a
suitable filter, is eoum.ﬂ;l directly on u‘;a
alpha spectrometer. sample must
thin enongh and collected on the surface
of the filter so that any absorption of

" alpha particle energy in the sample or

!he filter, which would degrade the
is minimal.

Jicability: This method is
app icable to simple mixtures of alpha
emitting radionuclides and only when
the amount of particulates collected on
the filter paper are relatively small and
the alpha spectra is adequately
resolved. Resoluﬁons should be 50 eV
(HWEM) or better, ASTM-D-3083{18).

314 Method A-4, Direct Alpha
Counting (Gross alpha determination).

Principle: The sample, collected on a
suitable filter, is counted with an alpha
counter, The le must be thin

s0 that self-absorption is not
ificant and the filter must be of such
a nature that the particles are retained
on the surface.

Applicability: Gross alpha
determinations may be used to measure
emissions of specific radionuclides only
(1) when it is known that the sample
contains only a single radionuclide, or
the identity and isotopic ratio of the
radionuclides in the sample are well-
known, [2) measurements using either
Method A-1 or A-2 have shown that
this method provides & reasonably
accurale measurement of the emission
rate, and (3) the cﬂecﬁve dose
equivalent the emission does not
exceed 10 percent of the applicable
emission standard. Gross
measurements are applicable to
mixtures of radionuclides only for the

described in section 3.7.
APHA-801(3), ASTM-D-1843(10).

31.5 Method A-8, Chemical
Determination of Uranium.

Principle: Uranium may be measured
chemically by either colorimetry or
fluorometry. In both procedures, the
sample is dissolved, the uranium s
oxidized to the hexavalent form and
extracted into hexone. Impurities are
removed from the hexone layer. For
colorimetry, dibenzoylmethane is added,
and the uranium is measured by the
absorbance in a colorimeter. For
flucrometry, a portion of the solution is
fused with a sodium fluoride-lithium
fluoride flux and the uranium is
determined by the ultraviolet activated
fluorescence of the fused disk In'a
fluorometer.
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Aﬁpf:‘cabiﬁ 2 This method s
applicable to the measurements of
emission rates of uranium when the
isotopic ratio of the uranium
radionuclides is well known, ASTM-E-
318(15), ASIM—D—-ZBW{I?.

3,1.6. Method A-8, Radon-222—
Continuous Gas Monitor.

Principle: Radon-222 is measured
directly in a continuously extracted
sample stream by passing the air stream
through a calibrated scintillation cell.
Prior to the scintillation cell, the air
stream is passed through a filter and if
needed a desiccant to remove
particulates and excess moisture. The
alpha particles from radon-222 and its
decay products strike a zinc sulfide
coating on the inside of the scintillation’
cell producing light pulses. The light
pulses are detected by a photomultiplier
tube which generates electrical ;
These pulses are processed by the
system electronics and the read out is in
pCi/1 of radon-222.

Aﬁpiicabitf 7 This method is
apg cable to the measurement of
radon-222 in effluent streams which do
not contain significant quantities of
radon-222. Users of this method should
calibrate the monitor In a radon
calibration chamber at lesat twice per
year. The background of the monitor
should also be checked periodically by
operating the instrument in a low radon
environment. EPA 520/1-86-04(24)

3.2 Methods of Gaseous Beta
Emitting Radionuclides.

3.21  Method B-1, Direct Counting in
Flow-Through lonization Chambers.

Principle: An ionization chamber
containing a specific volume of gas
which flows at a given flow rate
the chamber is used. The sample
(effluent stream semple) acts as the
counting gas for the chamber. The
activity of the radionuclide is
determined from the current measured
in the fonization chamber.

Applicability: This method is
applicable for measuring the activity of
& gaseous beta-emitting radionuclide
that Is suitable as a counting gas, when
no otharﬁbga-fmﬂtmg nuclides are ]
present. DOE/EP-0006(17), NCRP-58{23).

3.2:2' Method B-2. Direct Counting in
Flow-Through Chamber with Beta
Detectors.

A chamber of known volume which
contains a Geiger-Muller tube or other
beta detector is used. The effluent gas
stream passes through the chamber at a
given flow rate. The activity of the
radionuclide is determined from the beta
count rate.

Applicability: This method is
appropriate for measuring the activity of
a gaseous beta-emitting radionuclide
with a maximum energy greater than

0.2MeV (beta-max) when no other beta-
emi nuclides are present.

3.3 Methods for Non-Gaseous Beta
Emitting Radionuclides. '

3.3.1 'Method B-3, Rodiochemistry-
Beta Counting. |

Principle: The element of interest is
separated from other elements, and from
the sample matrix by radiochemistry.
This may involve precipitation,
distillation, ion exchange, or solvent
extraction. Carriers (elements
chemically similar to the element of
g:lmn‘],dmny bammd. 'l'h:;llamgm 3

eposited on a t, and count

with a beta counter. Corrections for
chemical yield, and decay (if necessary)
are made. The beta count rate
determines the total activity of all.
radionuclides of the separated element.
This method may also involve the
radiochemical separation and counting
of a daughter element, after a suitable
period in'which case itis
specific for the parent nuclide.

Applicability: This method is
applicable for mea the activity of
any beta-emitting radionuclide, with a
maximum energy greater than 0.2 MeV,
provided no other radionuclide is
present in the separated sample. APHA-

5

608(5). ;

3.3.2. Method B4, Direct Beta
Counting {Gross beta determination).

Principle: The sample, collected on a
suitable filter, is counted with a beta
counter. The le must be thin
enough so that
corrections can be made.

Applicability: Gross beta
measurements are applicable only to
radionuclides with maximum beta
particle energies greater than 0.2 MeV.
Gross beta measurements may be used
to measure emissions of specific
radionuclides only: (1) When it is known
that the sample contains only a single
nuclide, (2) measurements made using
Method B-3 show reasonable agreement
with the gross beta measurement and (3)
the effective dose equivalent from the
emissions does not exceed 10% of the
limits of the applicable standard. Gross
beta measurements are applicable to
mixtures of radionuclides only for the
purposes described in section 3.7,
APHA-602(4), ASTM--D-1890{10).

3.3.3 Method B-5, Liguid
Scintillation Spectrometry.

Principle: An aliquot of a collected
sample or the result of some other
chemical separation or processing
technique is added to a liquid
scintillation “cocktail” which is viewed
by photomultiplier tubes in a liquid
scintillation spectrometer. The
spectrometer is adjusted to establish a
channel or "window" for the pulse
energy appropriate to the nuclide of

interest. The ncﬁvl? of the nuclide of
interest is measured by the counting rate
in the appropriate energy channel.
Corrections are made for chemical yield
where separations are made.

Applicability: This method is
applicable to any beta-emitting nuclide
when no other radionuclide is present in
the sample or the ted sample
provided that it can be incorporated in
the scintillation cocktail. This method is
also applicable for samples which
contain more then one radionuclide but
only when the energies of the beta
particles are s tly separated so
that they can be resolved by the
spectrometer. This method is most
applicable to the measurement of low-
energy beta emitters such as tritium and
carbon-14. APHA-009(6), EML-LV-
0539-17(18), o :

34 Gamma Emilting Radionuclides.

34.1 Method G-1, High Resolution .
Gamma Spectrometry.

Principle: The sample is counted with
a high resolution gamma detector, either
a Ge{l.ijonhlﬂsuﬂtycadm-
connected 'It%: lit:lmnnalemi m::alyzsr or
computer. gamma _ ;
radionuclides in the sample are 3
measured for the gamma count rates in
the energy regions characteristic of the
individual radionuclide. Corrections are
made for counts contributed by other
radionuclides to the spectral regions of
the radionuclides of interest. |
Radiochemical separations may be
made prior to counting but are usually
not necessary.

plicability: This method is

applicable to the measurement of any
gamma emitting radionuclide with
gamma energies greater than 20 kev. It
can be applied to complex mixtures of
radionuclides. The samples counted may
be in the form of particulate filters,
absorbers, liquids or gases. The method
may also be applied to the analysis of
gaseous gamma emitting radionuclides
directly in an effluent stream by passing
the stream through a chamber or cell

contalning the detector. ASTM-3649(9),
342 Method G-2. Low Resolution

Spectrometry.

Principle: The sample is counted with
a low resolution gamma detector, a
thallium activated sodium iodide
crystal. The detector is coupled to a
photomultiplier tube and connected to a
multichannel analyzer. The gamma
emitting radionuclides in the sample are
measured from the gamma count rates in
the energy regions characteristic of the
individual radionuclides. Corrections
are made for counts contributed by
other radionuclides to the spectral
regions of the radionuclides of interest.
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Rndinchemﬁalumﬂnnmbemd
pﬂubmmﬁnglno&htnhumplu
gammupemﬂ
licability: This method is
applicable to the measurement of
gamma emitting radionuclides with
cmergiu greater than 100 KeV. It can be

memﬁwﬁmﬂh

of gamma
radwmclides The lam;:li;? counted may
be in the form of particulate filters,

absorbers, liquids or gas. The method

can be applied to the analysis of
gaseous radionuclides dimﬂy inan
effluent stream by the gas
stream through a
11;]&3 the del;ctor Afylt'M-D-
2459{ EMSL-LV-0539-17(19

lhod G-3. Single Ctan.nel

metry.

Princi| a.'m sample {s counted with
a thallium activated sodium fodide
crystal. The detector is coupled to a
photomultiplier tube connected to a
single channel analyzer. The activity of
a gamma emitting radionuclide is
determined from the gamma counts in
the w range for which the counter

is set.

2 This method {s
measurement of a
:lnglegmnmamu:qgndbmuﬁda Itis

not appliceble to mixtures
radionuclides. The n.rnphc counted may
be in the form of particulate filters,
i e e
can be a o
&?zoua radjonu:l!den dlreeét]ly inan

ent stream by passing the gas
stream through a or cell
contamma the detector.

Counting methods. All of the
abou methods with the exmpﬂ.on of
Method A-5 involve counting the
radiation emitted by the radionuclide.
Counting methods applicable to the
measurement of alpha, beta and gamma
radiations are listed below. The
eguipment needed and the counting
principles involved are described in
detail in ASTM-3648(8).

3.51 Alphc Counting:

* Gas flow proportional counters, The
alpha particles cause jonization in the
counting gas and the resulting electrical
pulses are counted. counters may
be windowless or have very thin
windows,

= Scintiliation counters. The alpha
particles transfer energy to a scintillator

resulting in a production of light photons
which strike a Thnlomultlp]ier tube
converting the light photons to alectrlcal

pulses which are counted. The counters
may involve the use of solid scintillation
materials such as zinc sullide or liquid
scintillation solutions.

¢ Solid-state counters. Semiconductor
materials, such as silicon surface-barrier

p-n junctions, act as solid fonization

chambers. The alpha particles interact

h':g — The charged pair is collected
pairs. 8 collec

by an applied electrical field and the

resulting electrical pulses are counted.

* Alpha spectrometers.
Semiconductor detectors used in
conjunction with multichannel mlrm-u
for energy discrimination.

3.52 Beta Counting:

¢ lonization chambers. These
chambers contain the beta-emitting
nuclide in gaseous form. Either the
fonization current or the rate of charge
may be measured.

. %&mMﬂle;f’M} izxmntet'.:;h;'u';e
gas flow proportii couniers. la
particles cause ionization in the |
counting gas and the resulting elecirical
pulses are counted. Proportional gas
flow counters which are heavily
shielded by lead or other metal, and
provided with an anti-coincidence
shield to reject cosmic rays, are called
low background beta counters.

s Scintillation counters. The bela
particles transfer energy to a scintillalor
resulting in a uction of light
photons, which strike a photomultiplier
tube converting the light photon to
electrical pulses which are counted. This
may involve the use of anthracene
crystals, plastic scintillator, or liquid
scintillation solutions with organic
phosphors.

¢ Liguid scintillation spectromelers.
Liquid scintillation counters which use
two photomultiplier tubes in coincidence
to reduce background counts. This
counter may also electronically
discriminate among pulses of a given
range of energy.

853 Gamma Counting:

* Low-resolution gammo
spectrometers. The gamma rays interact
with a thallium-activated sodium fodide
or cesium jodide crystal resulting in the '
release of light photons which strike a
photomultiplier tube converting the light
pulsés to electrical pulses proportional
to the energy of the gamma ray. Multi-
channel analyzers are used o separate
and store the pulses according to the
energy absorbed in the crystal.

= High-resolution gamma
spectrometers, Gamma rays interact
with a lithfam-drifted [Ge{Li)) or high-
purity germanium {(HPGe)
semiconductor detector resulting in a
production of electron-hole pairs. The
charged pair is collected by an applied
electrical field. A very stable low noise
preamplifier amplifies the pulses of
electrical charge resulting from the
gamma photon interactions.
Multichannel analyzers or computers
are used to separate and store the

pulses according to the energy absorbed
in the crystal.

s Single channel analyzers. Thallium
activated sodium lodide crystals used
with a e window analyzer. Pulses
from the photomultiplier tubes are
separated in a single
energy range.

3.54 Calibration of counters.
Counters are calibrated for specific
radionuclide measurements using 2
standard of the radionuclide under
either identical or very similar
conditions as the sample to be counted.

For gross alpha and beta
measurements of the unidentified
mixtures of radionuclides, alpha
counters are calibrated with a natural
uranium standard and beta counters
with a cesium-137 standard. The
standard must contain the same weight
and distribution of solids as the
samples, and be mounted in an identicel
manner. If the samples contain variable
amounts of solids, calibration curves
relating weight of solids present to
counting efficiency are prepared.
Standards other than those prescribed
may be used provided it can be shown
that such standards are more applicable
to the radionuclide mixture measured.

3.6 Radiochemical methods for
selected radionuctides. Methods for a
selected list of radionuclides are listed
in Table 1. The radionuclides listed are
those which are most commonly used
and which have the greatest potential
for causing doses to. members of the
public. For radionuclides not listed in
Table 1, methods based on any of the
applicable “principles of measurement”
described in section 3.1 through 3.4 may
be used.

8.7  Applicability of gross alpha and
beta measurements to unidentified
mixturés of radionuclides, Gross alpha
and beta measurements may be used as
a screening measurement as & part of an
emission measuremenl program to
identify the need to do specific
radionuclide analyses or (o confirm or
verify that unexpected radionuclides are
not being released in significant
quantities.

Gross alpha (Method A-4) or gross
beta (Method B-4) measurements may
also be psed for the purpose of
comparing the measured concentrations
in the effluent stream with the limiting
“Concentration Levels for
Environmental Compliance™ in Table 2.
of Appendix E. For unidentified
mixtures, the measured concentration
value shall be compared with the lowest
environmental concentration limit for
any radionuclide which i not knows to
be absent from the effluent stream.
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4. Quality Assurance Methods

Each facility required to measure their
radionuclide emissions shall conduct a
quality assurance program in
conjunction with the radionuclide
emission measurements. This program
shall assure that the emission
measurements are representative, and
are of know precision and accuracy and
shall include administrative controls to
assure prompt response when emission
measurements indicate unexpectedly
large emissions. The p m shall
consist of 8 system of policies, :
organizational responsibilities, written
procedures, data quality specifications,
audits, corrective actions and reports,
This guality assurance program shall
include the following program elements:

/41 The organizati | structure,
functional responsibilities, levels of
authority and lines of communications
for all activities related to the emissions

44 The objectives of the quality
assurance program shall be documented
and shall state the required precision,
accuracy and completeness of the
emission measurement data including a.
description of the procediires used to
assess these parameters. Accuracy is
the degree of agreement of &
measurement with a true or known
value. Precision is a measure of the
agreement among individual
measurements of the same parameters
under similar conditions, Completeness
is a measure of the amount of valid data
obtained compared to the amount
expected under normal conditions.

45 A quality control program shall
be established to evaluate and track the
quality of the emissions mea;hmmanl
data against preset criteria. The program
shmﬂ:lgil:;clude where applicable a
system of replicates, spiked samples,
split samples, blanks and control charts.
The number and frequency of such
quality control checks shall be
identified.
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_TABLE 1.—LIST OF APPROVED METHODS .meaauramen_i program shall be 4.6 A sample tracking system shall
FOR SPECIFIC RADIONUCLIDES. identified and documented. : be established to provide for positive
: 42 Administrative controls shallbe  identification of samples and data
Approved methods of analysis prescribed to ensure prompt response in through all phases of the sample
the event that emission levels increase  collection, analysis and reporting
A-1,A-2, A3, A4 due to unplanned operations. ' system. Sample handling and :
T S et O D 43 Thesamplescollectionand ~ preservation procedures shallbe
o Sl established to maintain the integrity of
G-1,G-2,6-3 analysis procedures used in measuring _
8-1, 8-2,G-1, 6-2.G-3 the emissions shall be described samples during collection, storage and
B8 including where applicable: analysis. | : ppilr ety
e s 431 Identification of sampling sites 47 Periodi¢ internal and external
A1, A2, A-3, At and number of sampling points, audits shall be performed to moniter
G-1.G-2 G-3 including the rationale for site compliance with the quality assurance
&: g g selections. : p These audits shalibe
G-1,G-2.G-3 432 A description of sampling performed in accordance with writtea
8-, G- probes and representativeness of the ~ procedures and conducted by p ¥
Fo-53 G-1,6-2.G-3 - samples, who do not have responsibility for
S‘,;‘Jw | S‘_é v 4.3.3 A description of any continuous Pfdlf‘::’gha any of the operations being
H-3 (gas). 8-1 monitoring system used to measure An : Sl
1230 G-1,G-2,6-9 emissions, including the sensitivity of 4.8 . A corrective action program shall
S it the system, calibration procedures and e established including criteria for
18t Grt, G-%. G-3 libratio when corrective action is needed, what
in-113m G-1,G-2,G-3 frequency of calibration. ' be taken and who
kr-182. 6-1,6-2,G-3 434 A description of the sample corrective actions will be taken and y
Kr-85 1, B-2, G-1, G-2,6-3 collection systems for each radionuclide 18 responsibile for taking the corrective
kr-gs 1820105 as  meesured, including frequency of ACUO Gt by e
Mn-S4__ . 1G1 G263 collection. calibration procedures and 49 Periodic reports to responsible
Moga. ] -] G162 63 frequency of calibration. management shall be prepared on the
N-13 e f B-1, B-2, G-1, -2, G-3 4,35 A description of the'laboratory ~ Performance of the emissions
1D et B, 82, 6-1,6-2,.G-3 analysis procedures used for sach measurements program. These reports
TG R | ' . : should include assessment of the quality
PM=147 1 oorrrern] B-3, B, B-5 radionuclide measured, including o ngd
Po-210 0500 A-1, A-2, A-3, A-4 frequency of analysis, calibration of the data, resulls of audits and
Sefoeemb e () A procedures and frequency of calibration.  description of corrective actions.
PU-240 s | A=Y, A2, A3, Ad 438 A description of the sample 4.10 The quality assurance program
S35 sienf B flaw rate measurement systems or should be documented in a
o LG RG procedures, including calibration assurance project plan which should
e g procedures and frequency of calibration, address each of the above requirements.
Te-201 o 2: ff‘ G-3 4.3.7 A description of the effluent 5. References : .
aipha). P &;uﬁ;; “‘&:g;‘::c‘;i‘}',g;‘;:mm“”“;m (1) American National Standards Institute,
Xo- ',33 pE el ] 3'.: oy calibration procedures and frequency of !E:ﬁe':: 'h wamﬂ'mmj_
YO-169 ... o] B-1, G2, G-3 calibration. 5

1669, American National Standards Institute,
New York, New York (1969), }

(2) American Public Health Assoclation,
*Methods of Air Sampling", 2nd Edition,
Method 605, “Tentative Method of Analysis.
for Plutonium content of Atmospheric
Particulate Matter, American Public Health
Association, New York, NY (1977).

{3) Ihid, Method 801, “Tentative'Method of
Analysis for Groas Alpha Radioactivity
Content of the Atmosphere.”

(4] Ibid, Method 802 “Tentative Melhiod of
the Analysis for Gross Beta Radloactivity
Content of the A here.” -

{5) Ibid. Method 808, “Tentative Method of
Analysis for Strontium:80 Content of
Atmospheric Particulate Matter." 1

(6} Iid, Mathod 809, “Tentative Method

‘Analysis for Tritium Content of the
Al W

(7] Ibid, Method 603, *“Tentative Method of
Analysis for lodine-131 Content of the
Atmosphere.” .

(8) American Society for Testing and
Materials, 1988 Annual Book ASTM
Standards, Designation D-3648-78, “Standard
Practices for the Measurement of
Radioactivity.” American Society for T
and Materials, Philadelphia, PA (1088).
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(9) Ibid, Designation D-3646-85, "Standard
Practice for Hish Resolution Gamma
Spectrome

{10) Ibid, Duisnnt!an D-1943-81 “Standard
Test Method for Alpha Particle Radioactivity
of Water.”

(21} Ibid, Designation D-1890-61 “Standard
Test Method for Beta Particle Radioactivity
of Water.”

(12) Thid, Designation D-2459-72, "Slandnd
Test Method for Gamma Spociromen-y of
Water.”

[13) Ibid, Designation D-:mz—az. “Standard
Test Method for Isotopic Uranium in Waler
by Radiochemistry.”

(14) Ibid, Designation D-2907-83, "Standard
Test Methods for Wcmquantlﬂm of Uranium
in Water by Fl

(15) Tbid, Designation B—-m. “Standard
Test Method for Uranium in Aqueous
Solutions by Colorimetry.”

(18) Ibid, Designation n-am-ns. “Standard
Practice for Alpha etry of Walter.”

(17) Corley, J.P. and C.D Corbit, “A Guide
for Effluent Radiological Measurements at
DOE Installations” Pacific
Northwest Laboratories, Richland,
Washington (1983).

(18) Department of Energy “RESL :
Analytical Chemistry Branch Procedures
Manual® [DO-12006, U.S. Department of
Energy. 1daho Falls, Idaho (1082).

{18) Environmental Protection Agency
“Radiochemical Analytical Procedures for
Analysis of Environmental Samples™, EMSL~
LV-0539-17, U.S. Environmental Protection
Agency, Environmental Monitoring and
Suwt):rl Laboratory, Las Vegas, Nevada
{1978

(20) Environmental Protection Agency,
“Radiochemistry Procedures Manual™ EPA
520/5-84-008, Eastern Environmental
Radiation Facility Montgomery, Alabama

(1884).

{21) National Council on Radiation
Protection and Measurements, NCRP Report
No. 50, Environmental Radiation
Measurementa™, National Council on
Radiation Protection and Measurement,
Bethesda, Maryland (1976).

(22) Thid, Report No. 47, "Tritium
Measurement " (19786)

{23) Ibid, Report No. 58 "A Handbook of
?ndh;.activlty Measuremen!t Procedures”

1985

(24) Environmental Protection Agency,
“Interim Indoor Radon and Radon Decay
Product Measurement Protocols”, EPA 520/1-
86-04, U.S. Environmental Protection Agency,
Washington, DC (1966).

Appendix B—[Amended]

15, By adding the following Method to
the list of method in Appendix B:

Method 115—Monitoring for radon-222
emissions

This Appendix describes the
monitoring methods which must be used
in determining the radon-222 emissions
from underground uranium mines,
uranium mill tailings piles,
phosphogypsum stacks, and other piles
of waste material emitting radon.

1. Radon-222 Emissions from
Underground Uranium Mine Venls

11 Sampling Frequency and
Calculation of Emissions. Radon-222

emissions from underground uranium
mine vents shall be determined using
one of the following methods:

111 Continuous Measurement.
These measurements shall be made and
the emissions calculated as follows:

(a) The radon-222 concentration shall
be continuously measured at each mine
vent whenever the mine ventilation
system is operational.

{b) Each mine vent exhaust flow rate
shall be measured at least 4 times per
year.

(c) A weekly radon-222 emission rate

for the mine shall be calculated and
recorded weekly as follows:

A=COTi+CQeTe+ . . . CQT,

Where::

A, =Total radon-222 emitted from the mine
during weck(Ci)

C,= Average radon-222 concentration in mine
vent i(Ci/m®%

Q,=Volumetric flow rate from mine vent
i(m?®/hr)

T,=Hours of mine ventilation system
operation during week for mine vent i(hr)

(d) The annual radon-222 emission
rate is the sum of the weekly emission
rates during a calendar year.

112 Periodic Measurement. This
method is applicable only to mines that
continuously operate their ventilation
system except for extended shutdowns.
Mines which start up and shut down
their ventilation system frequently must
use the continuous measurement method
described in Section 1.1.1 above.
Emission rates determined using
periodic measurements shall be
measured and calculated as follows:

{a) The radon-222 shall be
continuously measured at each mine
vent for at least one week every three
months.

(b) Each mine vent exhaust flow rate
shall be measured at least once during
each of the radon-222 measurement
periods.

{c) A weekly radon-222 emission rate
shall be calculated for each weekly
period according ta the method
described in Section 1.1.1 In this
calculation T=168 hr.

(d) The annual radon-222 emission
rate from the mine should be calculated
as follows:

52— W,

A, = Av+Au+ . . A

Where:

A, =Annual radon-222 emission rate from the
mine (Ci)

ALy =Weekly radon-222 emission rate during
the measurement period i{Ci)
n =Number of weekly measurement periods

per year

W, =Number of weeks during the year that
the mine ventilation system is shut down
in excess of 7 consecutive days, Le. the
sum of the number of weeks each
shutdown exceeds 7 days.

1.2 Test Methods and Procedures.
Each underground mine required to test
its emission, unless an equivalent or
alternative method has been approved
by the Administrator, shall use the
following test methods:

1.21 Test Method 1 of Appendix A
1o Part 60 shall be used to determine
velocity traverses, The sampling point in
the duct shall be either the centroid of
the cross section or the point of average
velocity.

1.2.2 Test Method 2 of Appendix A
to Part 60 shill be used to determine
velocity and volumetric flow rates.

1.23 Test Method 6A of Appendix B,
Method 114 to Part 61 shall be used for
the analysis of radon-222,

2. Radon-222  Emissions From Uranium
Mill Tailings Piles

21 Measurement and Calculation of
the Mean Radon Flux.

211 Frequency of Flux
Measurements. Radon flux
measurements shall be performed on
uranium mill tailings piles after disposal
as described below. Additional
measurements shall be performed at any
time if the cover on the pile is disturbed
or erodes in a manner that could cause a
significant increase of the mean radon
flux of the pile.

21.2  Distribution and Number of
Flux Measurements. Radon flux
measurements shall be made at
approximately regularly spaced
locations over the surface of the tailings
pile. The minimum number of radon flux
measurements required to determing the
mean flux is 100 or two per acre
whichever is smaller.

2.1.3 Restrictions to Radon Flux
Measurements. The following
restrictions are placed on making radon
flux measurements:

(a) Measurements shall not be
initiated within 24 hours of a rainfall.

{b) If a rainfall occurs during the 24-
hour measurement period, the
measurement is invalid if the seal has
washed away or if the collector is
surrounded by water.

(c) Measurements shall not be
performed if the ambient temperalure is
below 35°F or if the ground is frozen.

214 Raden Flux Measurements,
Measuring radon flux involves the
adsorption of radon on activated
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“charcoalin a large-area collector. The
radon collector is placed on the surface
of the tailings pile area to be measured
and allowed to collect radon for a time
period of 24 hours. The radon collected
on the charcoal is measured by gamma-
ray spectroscopy. The detailed
measurement procedure provided in
Appendix A of EPA 520/5-85-029(1)
shall be used to measure the radon flux
on the tailings piles, e t the surface
of the tailings pile cover shall not be
penetrated by the lip of the collector as
directed in the procedure, rather the

' collector shall be carefully positioned on

& flat surface with soil or fine sand,

containing no more than background

quantities of radium-226, used to seal
the edge.

21.5 Calculations. The radon flux
calculations shall be made as provided
in Appendix A of reference EPA88(1).
The mean radon flux for the uraninm
mill tailings pile shall be calculated by
summing all individual flux
measurements and dividing by the total
number of flux measurements.

216 Reporting. The results of
individual flux measurements, the
approximate measurement locations on
the tailings pile, and the mean radon
flux shall be included in the emission
test report. Any condition or unusual
event that occurred during the
measnrements that could significantly
affect the results shall also be reported.

3.0 Radon-222 Emissions From
Phosphogypsum Stacks

3.1 Measurement and Calculation of
the Mean Radon Flux. Radon flux
measurements shall be made on
phosphogypsum stacks as described
below:

3.1.1 Distribution and number of flux
measurements. The distribution and
number of radon flux measurements
required on a stack will depend on
clearly defined areas nfthz stack {called
regions) that can have significantly
different radon fluxes due to surface
conditions. The mean radon flux shall
be determined for each individual region
of the stack. Regions that shall be
considered are:

(&) Water covered areas,

(b} Water saturated areas (beaches),

(¢} Loose and dry top surface areas,

(d) Hard-packed roadways, and

{e) Sides.

3.1.2  Numbeér of flux measurements.
Radon flux measurements shall be made
within each region on the
phosphogypsum stack, except for those
areas covered with water, .
Measurements shall be made at
regularly spaced locations across the
surface of the region, realizing that
surface roughness will prohibit

measurements in some areas of a region
The minimum number of flux
measurements considered necessary lo
determine a representative mean radon
flux value for zach:lypo of region is:

(&) Water covered area—no
measurements required as radon flux is
assumed to be zero,

{b) Water saturated beaches—50
radon flux measurements,

{¢) Loose and dry top surface—100
radon flux measurements,

[d) Hard-packed roadways——50 radon
fux measurements, and

(e) Sides—100 radon flux
measurements,

A minimuim of 300 measurements are
required. A stack that has no water
cover cen be considered to consist of
two regions, top and sides, and will
require a minimum of only 200
measurements.

3.1.3 Restrictions to radon flux
measurements, The following
restrictions are placed on making radon
flux measurements:

{a) Measurements shall not be
initiated within 24 hours of a rainfall.

{b) If a rainfall ocours during the 24
hour measurement period, the
measurement is invalid if the seal
around the lip of the collector has
washed away or if the collector is.
surrounded by water.

(c) Measurements shall not be

ormed if the ambient temperature is
elow 35°F if the ground is frozen.

314 Areas of stack regions. The
approximate area of each region of the
stack shall be determined in units of
square meters.

31,5 Radon flux measurements.
Measuring radon flux involves the,
adsorption of radon on activated
charcoal in a large-area collector. The
radon collector is placed on the surface
of the stack area to be measured and
atlowed ta collect radon for a time.
period of 24 hours. The radon collected
on the charcoal is measured by gamma-
ray spectroscopy. The detailed
measurement procedure provided in
Appendix A of EPA 520/5-85-0028(1)
shall be used to measure the radon flux
on phosphogypsum stacks, except the
surface of the phosphogypsum shall not
be penetrated by the lip of the radon
collector as directed in the procedure,
rather the collector shall be careful
positioned on a flat surface with soil or
phosphogypsum used 1o seal the edge.

316 Calculations, The mean radon
flux for each region of the
phosphogypsum stack and for the total
stack shall be calculated and reporied
as follows:

(&) The individual radon flux
calculations shall be made as provided
in Appendix A EPA 86 (1). The mean

radon flux for each region of the stack
shall be calculated by summing all
individual flux measurements for the
region and dividing by the total number
of flux measurements for the region.

(b) The mean radon flux for the total
phosphogypsum stack shall be
calculated as follows:

Inh; + bAs + JiA
A

L=

Where:
Ji=Mean flux for the total stack [pCi/m%s)
1i=Mean flux measured in region i(pCi/m*s)
A= Areas of region i(m?)
A,=Total area of the stacks

3.1.7 Reporting The results of -
individual flux measurements, the
approximate locations on the stack, and
the mean radon flux for each region and
the mean radon flux for the total stack
shall be included in the emission test
report. Any condition or unusual event
that occurred during the measurements
that could significantly affect the results
should be reported.

4.0 References. _

{1) Hartley, |.N. and Freeman, H.D.,

“Radon Flux Measurements on

Gardinier and Royster Phosphogypsum
Piles Near Tampa and Mulberry,
Florida,” U.S. Environmental Protection
Agency Report, EPA 520/5-85-029,
January 1988,

18. By adding the following Appendix
D to Part 61:

Appendix D—Estimated Emissions
Methaods for Estimating Radionuclide
Emissions

1. Purpose and Background

Facility owners or operators may
estimate radionuclide emissions 1o the
atmosphere for dose calculations.
instead of measuring emissions.
Particulate emissions from mill tailing
piles should be estimated using the
procedures listed in reference #2. All
other emissions may be estimated by
using the “Procedures” listed below, or
using the method described in reference
#1.

2, Procedure

To estimate emissions to the
atmosphere:

{a) Determine the amount (in curies)
used at facilities for the period under
consideration, Radioactive materials in
sealed p lhat mmnin unopmwd.
and luwe not leaked
assessment period shouid not be
included in the calculation.

{b) Multiply the amount used by the

' following factors which depend on the
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physical state of the radionuclide. They
i et

(i) 1 for gases; :
ax,iiii] ~3{or liquids or particulate solids;

(iii) 10~ % for solids.

If any nuclide is heatedtoa -
temperature of 100 degrees Celsius or
more, boils at a temperature of 100
degrees Celsius or less, or is
intentionally dispersed into the
environment, it must be considered to be
a gas.

(¢) If a control device s installed
between the place of use and the point
of release, multiply emissions from (b)
by an adjustment factor. These are
presented in Table 1.

TABLE 1.—ADJUSTMENT TO EMISSION FACTORS FOR EFFLUENT CONTROLS

{1) Environmental Protection Agency, “"A
Guide for Determining Compliance with the
Clean Air Act Standards for Radionuclides
Emissions from NRC-Licensed and Non-DOE
Pederal Facilities”, EPA 5201/1-89-002.
January 1989,

(2) Nugclear Regulatory Commission,
“Methods for Estimating Radioactive and
Toxic Airborne Source Terms for Uranium
Milling Operations”, U.S. Nuclear Regulatory
Commission Regulatory Guide 3.59, March
1987,

17. By adding the following Appendix
E to Part 61:

Appendix E—Compliance Procedures
Methods for Determining Compliance
With Subpart 1

1. Purpose and Background

This Appendix provides simplified
procedures to reduce the burden on
Nuclear Regulatory Commission [NRC)
licensees, and non-Department of
Energy Federal facilities in determining
compliance with 40 CFR Part 81, Subpart
I. The procedures consist of a series of
increasingly more stringent steps,
depending on the facility's potential to
exceed the standard.

First, a facility can be found'in
compliance if the quantity of radioactive

material possessed during the year is
less than that listed in a table of annual
possession quantities. A facility will
also be in compliance if the average
annual radionuclide emission
concentration is less than that listed in a
table of air concentration levels. If the
facility is not in compliance by these
tables, it can establish compliance by
estimating a dose using screening
procedure developed by the National
Council on Radiation Protection and
Measurements with a radiological
source term derived using EPA approved
emission factors. These procedures are
described in a "Guide for Determining
Compliance with the Clean Air Act
Standards for Radionuclide Emissions
From NRC-Licensed and Non-DOE
Federal Facilities.”

A user-friendly computer program
called COMPLY has been developed to
reduce the burden on the regulated
community. The Agency has also
prepared a "User's Guide for the
COMPLY Code" to assist the regulated
community in using the code, and in
handling more complex situations such
as multiple release points. The basis for
these compliance procedures are
provided in “Background Information
Document: Procedures Approved for

Controls Types of radionuclides controlled factor o Comments and conditions
y :
HEPA Fitters Particulates. 0.01 | Not appiicable to gasecus radionuchides; pern-
odic testing is prudent lo ensure high re-
e moval efficiency.
Fabric Filter Particulates.... 0.1 | Monitoring mumupnmumm
toars in A
Sintered Metal . ‘ Particulates. 1 Insutficient data to make recommendation.
Activated Carbon Filters . lodine Gas 0.1 | Efficiency is tima dependent; moniloring is
ba necessary 1o ensure eflectiveness.
Douglas Bags: Held 1 week or longer for decay Xenon (/0.5 | Basad on xenon half-ife of 5.3 days,
Reloased within 1 week Xenon 1 Provides no reduction of exposure to general
Ventun Scrubbers. Particulatos 005 vonturis may remove gases, varabii-
! Gases. 1 ty in gaseous efficiency dictules
adiustmont factor for particulates only.
Packed Bed Scrubbers Gases. 0.1 | Not applicable to
Electrostatic i ; Particulates, 0.05 | Not applicable for gaseous
Xenon Traps Xenon - 0.1 | Etficlency is time dependent monitoring  is
1o ensure
Fume Hoods Al 1 Provides no reduction o general pubiic expo-
sures.
Vent Stacks. Al . 1 Generally provides no reduction of exposure
10 genedal public.
1 Par weok.
References

Demonstrating Compliance with 40 CFR
Part 61, Subpart'I". The compliance
madel is the highest level in the
COMPLY computer code and provides
for the most realistic assessment of dose
by allowing the use of site-specific
information.

2. Table of Annual Possession Quantity.

(a) Table 1 may be used for
determining if facilities are in
compliance with the standard. The
possession table can only be used if the
following conditions are met:

(i) No person lives within 10 meters of
any release point; and

(ii) No milk, meat, or vegetables are
produced within 100 meters of any
release point,

(b) All restrictions on selecting the
physical state of the radionuclide from
section 61.103 apply to section 61.104. (o)
If the quantity of any radionuclide
possessed annually is less than the
value listed in Table 1, the facility isina
compliance. If a facility uses multiple
radionuclides, and the sum of the
amount of each used annually divided
by the limit from Table 1 is less than
unity, then the facility is in compliance.
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T#hl..é_ 1.—ANNUAL Possessubu QUANTI-
TIES FOR ENVIRONMENTAL COMPLIANCE

Annual possession quantities (Ci/yr)
Radionu-
1| Liquid/

cide | Gaseous! | powder | Sokd form
form

BE-D2 BE+401

ZE-OE 2E-01

4E+01 4E-04

2E+00 2E+03

SE+02 3E+05

1E+00 1E+03

SE-03 3E 400

1E-02 1E+01

5E+01 5E 404

4E-02 AE+01

2E-02 2E+01

1E-02 1E401

1E+00 1E4+03

1E402 1E+05

1E-03 1E+00

BE 403 BE+06

2E+00 2E+03

2E+02 2E405

4E+400 4E+03

4E4-02 4E 405

5E+00 SE+03

BE 400 6E+03

2E+03 2E406

BE-01 BE+02

6E-02 B6E+01

2E-01 2E+02

TE+01 TE-04

2E 401 2E4+04

2E4-00 2E403

3E402 3E405

! Radionuciides bolling at 100 *C or or ox-
mw-m.d1m-cww?mu

considecsd 10 be & gas.
* Mo-89 comamed in a 10 produce tech-
netium-88 can be 10 be a solid,

TABLE 1.—ANNUAL POSSESSION QUANTI-

TIES FOR ENVIRONMENTAL COMPLIANGCE
(CONTINUED)
Annual possession quantities (Cr/yr)
Radionu- M
clide Gm powder | Solid form
form
P32 SE-03 S5E400 SE+03
Pb-210.......] 5E-05 5E-02 SE+01
Po-210......] 9E-05 BE-02 SE+01
Ru-103 ... 8E-03 SE+00 JE403
S-a35.... JE-02 3E4+00 3E+04
5E-04 5E-0 SE+4+02
BE-D4 3E-01 3E+402
1E-03 1E4+00 1E4+03
2E-03 2E400 2E+03

TABLE ‘l-ANNUM. POSSESSION QUANTI-

(conTiNuED)—Continued
Annual possession quantities (Ct/yr)
Radonu- "
Liquid
clide G,::nu‘.n powder | Solid form
form
Se-85...oioei 2E-03 2E+4.00 2E+03
Sr-80........... BE-D4 BE-D1 BE+02
i 1E-03 1E+00 1E+03
Te-89m......| © 1E400| 1E+03 |  1E+08
W=1B7 cveein 9E-02 ‘8E+01 BE+04
Xe-133... ... 4E+01
Xo-133m ... S5E+01
Xe-135..... 6E-00
Zn-65. ... 3E-04- 3E-01 JE+02

3. Table of Concentration Levels

(a) Table 2 may be used for
determining if facilities are in
compliance with the standard.

1. The concentration table can only be
used if all releases are from point
sources and concentrations have been
measured using EPA-approved methods,
and the distance between each stack or
vent and the nearest resident is greater
than 3 times the diameter of the stack or
vent.

2. If the concentration of any
radionuclide releas=d from the facility is
less than the value listed in Table 2, the
facility is in compliance. If a facility
releases multiple radionuctides, and the
sum of the concentration of each i
radionuclide divided by its limiting
concentration from Table 2 is less than
unity, then the facility is in compliance.

4. NCRP Screening Model

The procedures described in National
Council on Radiation Protection and
Measurement cChtL:;zmentraxy No. 3
"Screening Te ques for Determining
Compliance with Environmental
Standards" may be used to determine
the dose to members of the general
public from emissions of radionuclides
to the atmosphere,

5. The COMPLY Computer Code

The COMPLY computer code may be
used to determine compliance with
Subpart L The compliance model in the

COMPLY computer code may be used to
determine the dose to members of the
general public from emissions of
radionuclides to the atmosphere. The

compliance model contains more
radionuclides than the current version of
NCRP Commentary No. 3.
TABLE 2.—CONCENTRATION LEVELS FOR
ENVIRONMENTAL COMPLIANCE
x Concentra- Concen-
Radiony- Hon Radiont- | 0 cir
clida m}f’ chda et
AG110m .| 7E-14 | KrB5.....| 7E-07
Am-241....| 2615 | Kr-85m....| 1E-08
Ardl.....| 1E-09 |Kr-87.......| SE-08
Av198_..1 1E-11 |MnS4._...| 2E-13
Ba-140....| 1E-12 | Mo-99....... BE-12
G4 4E-12 |Na24.....| 2611
Co-144.....] TE13 |NB-OS.....| 2E-12
Co-24d |  4E-15 | NMBT.oi| 1E-T1
Co60.-.._.| 2614 |P32....| 7614
Cr81 .| SE-11 | Pb-210....] SE-15
Ce-134....| 2€-14 |Po-210.....| BE-15
CsAaT. 2614 | RU105....] 2€E42
Ev154.....| 26-14 |S35 SE-13
Fo-50....... BE-13 |Sb-124....] d4E-13
Ga-B7.......] BE-11 |Sc4b..._.1 4E13
GO-152.....] 2E-14 |Se75.....) 4E-13
H3i ] 4E-00 |Sn113....] BE-13
H-181...f  2E~12 | S0B5......| B8E-13
Hg197 .| 2E-11 |Se00......] 2E-14
] 9E-14 | To95m.....| 1E-13
9230 SE10 | To99......| 2E-13
125, i | DE-14 To-80m....i 2E-§
Fat . 969 |waszo_.l 261
In113m....|  SE-00 |Xe-133....| BE-8
102 BE-13 |Xe133m..| 7E-9
K40..oioo| 3E-14 | Xe-135....] 1E-8
Kr-83m.....| 9E-08 |Znes._...| 7E-14
6. Referances

(1) Environmental Protection Agency, “A
Guide Tor Delermining Compliance with the
Clean Air Act Standards for Radionuclides
Emisgions from NRC-Licensed and Non-DOE
Federal Facilities”, EPA 5201/1-89-002,
January1889. =
{2) Environmental Protection Agency,
“User’s Guide for the COMPLY code”, EPA

Determining Compliance with
Environmental Standards”, NCRP
Commentary No. 3, Revision of January 1989,
[FR Doc. 89-5054 Filed 3-6-89; 8:45 am|
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