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approved under control number 3150–
0165.

[63 FR 50128, Sept. 21, 1998]

Subpart B—Radiation Protection
Programs

SOURCE: 56 FR 23396, May 21, 1991, unless
otherwise noted.

§ 20.1101 Radiation protection pro-
grams.

(a) Each licensee shall develop, docu-
ment, and implement a radiation pro-
tection program commensurate with
the scope and extent of licensed activi-
ties and sufficient to ensure compli-
ance with the provisions of this part.
(See § 20.2102 for recordkeeping require-
ments relating to these programs.)

(b) The licensee shall use, to the ex-
tent practical, procedures and engi-
neering controls based upon sound ra-
diation protection principles to achieve
occupational doses and doses to mem-
bers of the public that are as low as is
reasonably achievable (ALARA).

(c) The licensee shall periodically (at
least annually) review the radiation
protection program content and imple-
mentation.

(d) To implement the ALARA re-
quirements of § 20.1101 (b), and notwith-
standing the requirements in § 20.1301
of this part, a constraint on air emis-
sions of radioactive material to the en-
vironment, excluding Radon-222 and its
daughters, shall be established by li-
censees other than those subject to
§ 50.34a, such that the individual mem-
ber of the public likely to receive the
highest dose will not be expected to re-
ceive a total effective dose equivalent
in excess of 10 mrem (0.1 mSv) per year
from these emissions. If a licensee sub-
ject to this requirement exceeds this
dose constraint, the licensee shall re-
port the exceedance as provided in
§ 20.2203 and promptly take appropriate
corrective action to ensure against re-
currence.

[56 FR 23396, May 21, 1991, as amended at 61
FR 65127, Dec. 10, 1996; 63 FR 39482, July 23,
1998]

Subpart C—Occupational Dose
Limits

SOURCE: 56 FR 23396, May 21, 1991, unless
otherwise noted.

§ 20.1201 Occupational dose limits for
adults.

(a) The licensee shall control the oc-
cupational dose to individual adults,
except for planned special exposures
under § 20.1206, to the following dose
limits.

(1) An annual limit, which is the
more limiting of—

(i) The total effective dose equivalent
being equal to 5 rems (0.05 Sv); or

(ii) The sum of the deep-dose equiva-
lent and the committed dose equiva-
lent to any individual organ or tissue
other than the lens of the eye being
equal to 50 rems (0.5 Sv).

(2) The annual limits to the lens of
the eye, to the skin, and to the extrem-
ities, which are:

(i) A lens dose equivalent of 15 rems
(0.15 Sv), and

(ii) A shallow-dose equivalent of 50
rems (0.50 Sv) to the skin or to any ex-
tremity.

(b) Doses received in excess of the an-
nual limits, including doses received
during accidents, emergencies, and
planned special exposures, must be sub-
tracted from the limits for planned
special exposures that the individual
may receive during the current year
(see § 20.1206(e)(1)) and during the indi-
vidual’s lifetime (see § 20.1206(e)(2)).

(c) The assigned deep-dose equivalent
and shallow-dose equivalent must be
for the part of the body receiving the
highest exposure. The deep-dose equiv-
alent, lens dose equivalent, and shal-
low-dose equivalent may be assessed
from surveys or other radiation meas-
urements for the purpose of dem-
onstrating compliance with the occu-
pational dose limits, if the individual
monitoring device was not in the re-
gion of highest potential exposure, or
the results of individual monitoring
are unavailable.

(d) Derived air concentration (DAC)
and annual limit on intake (ALI) val-
ues are presented in table 1 of appendix
B to part 20 and may be used to deter-
mine the individual’s dose (see § 20.2106)
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1 An organ or tissue is deemed to be signifi-
cantly irradiated if, for that organ or tissue,

the product of the weighting factor, wT, and
the committed dose equivalent, HT,50, per
unit intake is greater than 10 percent of the
maximum weighted value of HT,50, (i.e., WT

HT,50) per unit intake for any organ or tissue.

and to demonstrate compliance with
the occupational dose limits.

(e) In addition to the annual dose
limits, the licensee shall limit the
soluble uranium intake by an indi-
vidual to 10 milligrams in a week in
consideration of chemical toxicity (see
footnote 3 of appendix B to part 20).

(f) The licensee shall reduce the dose
that an individual may be allowed to
receive in the current year by the
amount of occupational dose received
while employed by any other person
(see § 20.2104(e)).

[56 FR 23396, May 21, 1991, as amended at 60
FR 20185, Apr. 25, 1995; 63 FR 39482, July 23,
1998]

§ 20.1202 Compliance with require-
ments for summation of external
and internal doses.

(a) If the licensee is required to mon-
itor under both §§ 20.1502 (a) and (b), the
licensee shall demonstrate compliance
with the dose limits by summing exter-
nal and internal doses. If the licensee is
required to monitor only under
§ 20.1502(a) or only under § 20.1502(b),
then summation is not required to
demonstrate compliance with the dose
limits. The licensee may demonstrate
compliance with the requirements for
summation of external and internal
doses by meeting one of the conditions
specified in paragraph (b) of this sec-
tion and the conditions in paragraphs
(c) and (d) of this section.

(NOTE: The dose equivalents for the lens of
the eye, the skin, and the extremities are
not included in the summation, but are sub-
ject to separate limits.)

(b) Intake by inhalation. If the only
intake of radionuclides is by inhala-
tion, the total effective dose equivalent
limit is not exceeded if the sum of the
deep-dose equivalent divided by the
total effective dose equivalent limit,
and one of the following, does not ex-
ceed unity:

(1) The sum of the fractions of the in-
halation ALI for each radionuclide, or

(2) The total number of derived air
concentration-hours (DAC-hours) for
all radionuclides divided by 2,000, or

(3) The sum of the calculated com-
mitted effective dose equivalents to all
significantly irradiated1 organs or tis-

sues (T) calculated from bioassay data
using appropriate biological models
and expressed as a fraction of the an-
nual limit.

(c) Intake by oral ingestion. If the oc-
cupationally exposed individual also
receives an intake of radionuclides by
oral ingestion greater than 10 percent
of the applicable oral ALI, the licensee
shall account for this intake and in-
clude it in demonstrating compliance
with the limits.

(d) Intake through wounds or absorp-
tion through skin. The licensee shall
evaluate and, to the extent practical,
account for intakes through wounds or
skin absorption.

NOTE: The intake through intact skin has
been included in the calculation of DAC for
hydrogen-3 and does not need to be further
evaluated.

[56 FR 23396, May 21, 1991, as amended at 57
FR 57878, Dec. 8, 1992]

§ 20.1203 Determination of external
dose from airborne radioactive ma-
terial.

Licensees shall, when determining
the dose from airborne radioactive ma-
terial, include the contribution to the
deep-dose equivalent, lens dose equiva-
lent, and shallow-dose equivalent from
external exposure to the radioactive
cloud (see appendix B to part 20, foot-
notes 1 and 2).

NOTE: Airborne radioactivity measure-
ments and DAC values should not be used as
the primary means to assess the deep-dose
equivalent when the airborne radioactive
material includes radionuclides other than
noble gases or if the cloud of airborne radio-
active material is not relatively uniform.
The determination of the deep-dose equiva-
lent to an individual should be based upon
measurements using instruments or indi-
vidual monitoring devices.

[56 FR 23396, May 21, 1991, as amended at 60
FR 20185, Apr. 25, 1995; 63 FR 39482, July 23,
1998]
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§ 20.1204 Determination of internal ex-
posure.

(a) For purposes of assessing dose
used to determine compliance with oc-
cupational dose equivalent limits, the
licensee shall, when required under
§ 20.1502, take suitable and timely
measurements of—

(1) Concentrations of radioactive ma-
terials in air in work areas; or

(2) Quantities of radionuclides in the
body; or

(3) Quantities of radionuclides ex-
creted from the body; or

(4) Combinations of these measure-
ments.

(b) Unless respiratory protective
equipment is used, as provided in
§ 20.1703, or the assessment of intake is
based on bioassays, the licensee shall
assume that an individual inhales ra-
dioactive material at the airborne con-
centration in which the individual is
present.

(c) When specific information on the
physical and biochemical properties of
the radionuclides taken into the body
or the behavior or the material in an
individual is known, the licensee may—

(1) Use that information to calculate
the committed effective dose equiva-
lent, and, if used, the licensee shall
document that information in the indi-
vidual’s record; and

(2) Upon prior approval of the Com-
mission, adjust the DAC or ALI values
to reflect the actual physical and
chemical characteristics of airborne
radioactive material (e.g., aerosol size
distribution or density); and

(3) Separately assess the contribution
of fractional intakes of Class D, W, or
Y compounds of a given radionuclide
(see appendix B to part 20) to the com-
mitted effective dose equivalent.

(d) If the licensee chooses to assess
intakes of Class Y material using the
measurements given in § 20.1204(a)(2) or
(3), the licensee may delay the record-
ing and reporting of the assessments
for periods up to 7 months, unless oth-
erwise required by §§ 20.2202 or 20.2203,
in order to permit the licensee to make
additional measurements basic to the
assessments.

(e) If the identity and concentration
of each radionuclide in a mixture are
known, the fraction of the DAC appli-

cable to the mixture for use in calcu-
lating DAC-hours must be either—

(1) The sum of the ratios of the con-
centration to the appropriate DAC
value (e.g., D, W, Y) from appendix B to
part 20 for each radio-nuclide in the
mixture; or

(2) The ratio of the total concentra-
tion for all radionuclides in the mix-
ture to the most restrictive DAC value
for any radionuclide in the mixture.

(f) If the identity of each radio-
nuclide in a mixture is known, but the
concentration of one or more of the
radionuclides in the mixture is not
known, the DAC for the mixture must
be the most restrictive DAC of any
radionuclide in the mixture.

(g) When a mixture of radionuclides
in air exists, licensees may disregard
certain radionuclides in the mixture
if—

(1) The licensee uses the total activ-
ity of the mixture in demonstrating
compliance with the dose limits in
§ 20.1201 and in complying with the
monitoring requirements in § 20.1502(b),
and

(2) The concentration of any radio-
nuclide disregarded is less than 10 per-
cent of its DAC, and

(3) The sum of these percentages for
all of the radionuclides disregarded in
the mixture does not exceed 30 percent.

(h)(1) In order to calculate the com-
mitted effective dose equivalent, the li-
censee may assume that the inhalation
of one ALI, or an exposure of 2,000
DAC-hours, results in a committed ef-
fective dose equivalent of 5 rems (0.05
Sv) for radionuclides that have their
ALIs or DACs based on the committed
effective dose equivalent.

(2) When the ALI (and the associated
DAC) is determined by the
nonstochastic organ dose limit of 50
rems (0.5 Sv), the intake of radio-
nuclides that would result in a com-
mitted effective dose equivalent of 5
rems (0.05 Sv) (the stochastic ALI) is
listed in parentheses in table 1 of ap-
pendix B to part 20. In this case, the li-
censee may, as a simplifying assump-
tion, use the stochastic ALIs to deter-
mine committed effective dose equiva-
lent. However, if the licensee uses the
stochastic ALIs, the licensee must also
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demonstrate that the limit in
§ 20.1201(a)(1)(ii) is met.

[56 FR 23396, May 21, 1991, as amended at 60
FR 20185, Apr. 25, 1995]

§ 20.1205 [Reserved]

§ 20.1206 Planned special exposures.
A licensee may authorize an adult

worker to receive doses in addition to
and accounted for separately from the
doses received under the limits speci-
fied in § 20.1201 provided that each of
the following conditions is satisfied—

(a) The licensee authorizes a planned
special exposure only in an exceptional
situation when alternatives that might
avoid the dose estimated to result from
the planned special exposure are un-
available or impractical.

(b) The licensee (and employer if the
employer is not the licensee) specifi-
cally authorizes the planned special ex-
posure, in writing, before the exposure
occurs.

(c) Before a planned special exposure,
the licensee ensures that the individ-
uals involved are—

(1) Informed of the purpose of the
planned operation;

(2) Informed of the estimated doses
and associated potential risks and spe-
cific radiation levels or other condi-
tions that might be involved in per-
forming the task; and

(3) Instructed in the measures to be
taken to keep the dose ALARA consid-
ering other risks that may be present.

(d) Prior to permitting an individual
to participate in a planned special ex-
posure, the licensee ascertains prior
doses as required by § 20.2104(b) during
the lifetime of the individual for each
individual involved.

(e) Subject to § 20.1201(b), the licensee
does not authorize a planned special
exposure that would cause an indi-
vidual to receive a dose from all
planned special exposures and all doses
in excess of the limits to exceed—

(1) The numerical values of any of
the dose limits in § 20.1201(a) in any
year; and

(2) Five times the annual dose limits
in § 20.1201(a) during the individual’s
lifetime.

(f) The licensee maintains records of
the conduct of a planned special expo-
sure in accordance with § 20.2105 and

submits a written report in accordance
with § 20.2204.

(g) The licensee records the best esti-
mate of the dose resulting from the
planned special exposure in the individ-
ual’s record and informs the individual,
in writing, of the dose within 30 days
from the date of the planned special ex-
posure. The dose from planned special
exposures is not to be considered in
controlling future occupational dose of
the individual under § 20.1201(a) but is
to be included in evaluations required
by § 20.1206 (d) and (e).

[56 FR 23396, May 21, 1991, as amended at 63
FR 39482, July 23, 1998]

§ 20.1207 Occupational dose limits for
minors.

The annual occupational dose limits
for minors are 10 percent of the annual
dose limits specified for adult workers
in § 20.1201.

§ 20.1208 Dose equivalent to an em-
bryo/fetus.

(a) The licensee shall ensure that the
dose equivalent to the embryo/fetus
during the entire pregnancy, due to the
occupational exposure of a declared
pregnant woman, does not exceed 0.5
rem (5 mSv). (For recordkeeping re-
quirements, see § 20.2106.)

(b) The licensee shall make efforts to
avoid substantial variation above a
uniform monthly exposure rate to a de-
clared pregnant woman so as to satisfy
the limit in paragraph (a) of this sec-
tion.

(c) The dose equivalent to the em-
bryo/fetus is the sum of—

(1) The deep-dose equivalent to the
declared pregnant woman; and

(2) The dose equivalent to the em-
bryo/fetus resulting from radionuclides
in the embryo/fetus and radionuclides
in the declared pregnant woman.

(d) If the dose equivalent to the em-
bryo/fetus is found to have exceeded 0.5
rem (5 mSv), or is within 0.05 rem (0.5
mSv) of this dose, by the time the
woman declares the pregnancy to the
licensee, the licensee shall be deemed
to be in compliance with paragraph (a)
of this section if the additional dose
equivalent to the embryo/fetus does
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not exceed 0.05 rem (0.5 mSv) during
the remainder of the pregnancy.

[56 FR 23396, May 21, 1991, as amended at 63
FR 39482, July 23, 1998]

Subpart D—Radiation Dose Limits
for Individual Members of the
Public

SOURCE: 56 FR 23398, May 21, 1991, unless
otherwise noted.

§ 20.1301 Dose limits for individual
members of the public.

(a) Each licensee shall conduct oper-
ations so that—

(1) The total effective dose equiva-
lent to individual members of the pub-
lic from the licensed operation does
not exceed 0.1 rem (1 millisievert) in a
year, exclusive of the dose contribu-
tions from background radiation, from
any medical administration the indi-
vidual has received, from exposure to
individuals administered radioactive
material and released in accordance
with § 35.75, from voluntary participa-
tion in medical research programs, and
from the licensee’s disposal of radio-
active material into sanitary sewerage
in accordance with § 20.2003, and

(2) The dose in any unrestricted area
from external sources, exclusive of the
dose contributions from patients ad-
ministered radioactive material and re-
leased in accordance with § 35.75, does
not exceed 0.002 rem (0.02 millisievert)
in any one hour.

(b) If the licensee permits members
of the public to have access to con-
trolled areas, the limits for members of
the public continue to apply to those
individuals.

(c) A licensee or license applicant
may apply for prior NRC authorization
to operate up to an annual dose limit
for an individual member of the public
of 0.5 rem (5 mSv). The licensee or li-
cense applicant shall include the fol-
lowing information in this application:

(1) Demonstration of the need for and
the expected duration of operations in
excess of the limit in paragraph (a) of
this section;

(2) The licensee’s program to assess
and control dose within the 0.5 rem (5
mSv) annual limit; and

(3) The procedures to be followed to
maintain the dose as low as is reason-
ably achievable.

(d) In addition to the requirements of
this part, a licensee subject to the pro-
visions of EPA’s generally applicable
environmental radiation standards in
40 CFR part 190 shall comply with
those standards.

(e) The Commission may impose ad-
ditional restrictions on radiation levels
in unrestricted areas and on the total
quantity of radionuclides that a li-
censee may release in effluents in order
to restrict the collective dose.

[56 FR 23398, May 21, 1991, as amended at 60
FR 48625, Sept. 20, 1995; 62 FR 4133, Jan. 29,
1997]

§ 20.1302 Compliance with dose limits
for individual members of the pub-
lic.

(a) The licensee shall make or cause
to be made, as appropriate, surveys of
radiation levels in unrestricted and
controlled areas and radioactive mate-
rials in effluents released to unre-
stricted and controlled areas to dem-
onstrate compliance with the dose lim-
its for individual members of the pub-
lic in § 20.1301.

(b) A licensee shall show compliance
with the annual dose limit in § 20.1301
by—

(1) Demonstrating by measurement
or calculation that the total effective
dose equivalent to the individual likely
to receive the highest dose from the li-
censed operation does not exceed the
annual dose limit; or

(2) Demonstrating that—
(i) The annual average concentra-

tions of radioactive material released
in gaseous and liquid effluents at the
boundary of the unrestricted area do
not exceed the values specified in table
2 of appendix B to part 20; and

(ii) If an individual were continu-
ously present in an unrestricted area,
the dose from external sources would
not exceed 0.002 rem (0.02 mSv) in an
hour and 0.05 rem (0.5 mSv) in a year.

(c) Upon approval from the Commis-
sion, the licensee may adjust the efflu-
ent concentration values in appendix B
to part 20, table 2, for members of the
public, to take into account the actual
physical and chemical characteristics
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