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January 13, 1993

|
|
|
|
|
|
|
|
1
The Honorable Paul E. Gillmor (
Member, United States |
House of Representatives |
120 Jefferson Street, 2nd Floor |
Port Clinton, OH 43452 i

Dear Congressman Gillmor:

I am responding to your December 3, 1992, letter to

Mr. Dennis Rathbun, Director of Congressional Affairs, pertaining
to correspondence from Mr. Ralph L. Harding to the Secretary of
the Army. Mr. Harding raised several concerns about the Army
Reserve unit based in Bryan, Ohio. One of these concerns

rega ded a "Danger Radiocactive Material Stored Inside," sign
posted on the outside of the building. The Nuclear Regulatory
Commission’s regulations regarding posting of facilities
containing radioactive material are contained in 10 CFR 20.203,
entitled, "“Caution Signs, Labels, Signals and Controls" (see
Enclosure 1).

By reviewing our files and contacting the Department of the Army,
the NRC staff determined that the Army Reserve Unit based in
Bryan, Ohio, only possesses self-luminous devices such as
compasses or watches, and chemical agent detectors.

These devices, although containing small quantities of

radioactive material, give off no penetrating radiation, pose no

threat to individuals in the vicinity of the building and do not '
require the Army Reserve Unit to post the outside of their

facility to comply with NRC regulations. Army personnel have

informed NRC staff that currently the radicactive material sign

has been removed from outside of the building. Similar

self-luminous watches and compasses ar: available to the general
public. The chemical agent detector fun~tions similarly to a
commercial smoke detector. Enclosed for your information are
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device registration sheets for a typical self-luminous compass
(see Enclosure 2) and a chemical agent detector (see
Enclosure 3).

1 trust that this reply will respond to your constituent’s
concerns.

Sincerely,

, . l
_Japes M. Ta¥lor
: ecutive Director
(" u«0Or Operations

Enclosures:

1. 19 CFR Fart 20

2. Registry No. NR-210-D-101-E
3. Registry No. NR-155-D-118-8



UNITED 3140 nuvicAR REGULATORY COMMISSION

AULES and REGULATIONS
TITLE 10. CHAPTER 1, CODE OF FEDERAL REGULATIONS ~ ENERGY

e o

- —r——

PART-
20

GENenaL PROVISION S

%

Purpose

Scope

Diefinitions

Units of radiation dose

Units of radioactivity

Interpretations

Communications.

208 Information coliection requirements
OMB approval,

Puasissisce Doses, Levers ano
CONCENTRATIONS

20,101 Radiation dose standards for indi-
VidUals in restricted areas.

20,102 Determination of prior dose,

20103 Exposure of indlvidusls to concen-
trations of radioactive materiais in air in
resiricted Rreas.

20104 Exposure of minors.

20106 Permissible levels of radiation in un-
restricted areas

20.106 Radioaclivity in effluents Lo unre
stricted areas

20,107 Medica!l diagnosis and therapy,

20.108 Orders requiring furnishing of bio-
ASSKY services
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PRECAUTIONARY PROCEDURLS

20.201 Surveys

20202 Personne) monitoring.

20203 Caution signs, labels, signals and
controis

20.204 Same. Exceptions.

20.205 Procedures for picking up, receiving,
and opening packages.

20.208 Instruction ¢f personnel,

20207 Storage and control of licensed ma-
terials in unrestricted areas.

Wasrte DisrosaL

20301 General requirement.

30302 Method for oblaining approval of
proposed disposal procedures.

20303 Disposal by release Into sanitary
sewerage systems.

20,008 Treatment or disposal by inciner-
ation.

20,306 Disposal of specilic wastes.

20311 Transfer for disposal and manifesis.

RECORDS, REPORTS, AND NOTIPICATION

20401 Records of surveys, radlation moni-
toring, and disposal.

20,402 Reporws of theft or loss of licensed
material.

20.403 Notifications of incidents.

20404 [Reserved)

20405 Reporws of overexposures and exces-
sive levels and concentrations.

30408 (Reserved]

20,407 Personnel monitoring reportas.
20408 Reporis of personne! monitoring on
termination of employment or work.
zo.mmmmum &nd reports to individ-

EXCXPTIONS AND ADDITIONAL REGUIREMENTS

20.501 Applications for exemptiona.
20,302 Additional requirements.

Exvorcesmnt
20.801 Violstions.

ArPENDIX A-—ProtecTiON Factors ror Res-

FIRATORS

APPENDIX B—CONCENTRATIONS IN AIR AND

Warter Asove NaTURAL BACKGROUND
Arrenoix C

ArrEnpix D-UNiTED STaTEs NUCLEAR REGU-

LaTORY Commission Recional Orrices

> Subpart A—Gencral Provisions

Se

201001 Purpose

203002 Scope

201003 Definitions

201004  Units of radiation dose

2018 Umita of radioactivity

401006 Interpretations

20,1007 Communications

201008 Impilementation

20.1008 Reporung. recording, and
application requirements: OMB approval

Subpart B- -Radiation Protection Proyrams
201101 Radiation protection programs

Subpart C—Occupational Nose Limits

031201 Occupational dose limits for ~dults

201202 Compliance with raquirements for
summation of external and internal
doses

201200 Determination of external dose [rom
airborne radloactive material

201204 Deternunation of internal exposure

201205 |Reserved)

20.1208 Pianned special exposures

20.1207 Occupational dose limits for minors

20.1208 Dose to an embryo/fetus

Subpart D-—Radiation Dase Limits for
Individual Members of the Pubiic

20.1301 Dose imits for individua! members
of the public

201302 Compliance with dose limits for
individual members of the public

Subpart E—{ Reserved |

Subpart F--Surveys and Monftoring

201501 General

20.1502 Conditions requiring individual
monitoring of external and intemnal
occupational dose

wmutmvm
External Sources In Restricted Areas

20.1601  Controi of access to high radiation
arens

201602 Control of access to very high
radiation areas.

20.1803 Contro! of access to very high
radiation areas-—rradiaters

Subpert H—Fespiratory Protection and
Controis to Restrict internal Exposure in
Restrictad Aress

201701 Use of process or other engineering
controls

201702 Use of other controls

201700 Use of individual respiratory
protection equipment

20,1704 Further resirictions on the use of
respiratory protection equipment

= T

STANDARDS FOR PROTECTION AGAINST RADIATION

Subpart |—Storage and Control of Licensed
Material

201801  Security of stored matenal
201802 Cantrol of matenal not in slorige

Subpart J—Precautionary Procedures

201801 Caution signs

201902 Posting regquirements

201803 Exceptions 10 posting requirements

201904 Labeling containers

201806 Exemptions 1o labeling
rejuirements

201906 Procedures for receiving and
opening packages

Subpart K—Waste Disposal

202001 Genersl requirements

202002 Method for obtaining approval of
proposed disposal procedures

202003 Disposal by reiease into sanitary
sewerage

20.2004 Treatment or disposal by
incineration

20.2006 Disposal of specific wastes

20.2006 Transfer for disposal and manifests

20.2007 Compliance with enviroimental and
health protecuion reguladons

Subpart L—~Records

20.2101 Ceneral provisions

20.2108 Records of rad:ation protection
programs,

20.2100 Records of surveys

202104 Determination of prior occupational
doge

20.2105 Records of planned specia!
exposures

202106 Records of individuai monitaring
results

20.210¢ Records of dose 10 individual
members of the public

i e | Records of waste disposal

20.2108 Records of testing entry coatrul
devices for very high radiation areas

202110 Form of records

Subpart M—Repons

20.2201  Reports aof theft or loss of licensed
matenal.

20.2202 Notification of incidents

20.2203 Reports of exposures radiation
levels. and concentrations of radicactive
material exceeding the limits

20.2204 Reports of planned rpecial
Exposures.

20,2205 [Reserved)

20.2206 Reports of individual menitoring

Subpart N—Examptions and Additional
Requirements

20.23  Applications for exemptions
20.2302 Additional requirements

Subpart O—Enforcement
202401  Violations.

ENCLOSURE 1
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i GEneral PrOVISIONS
0.1 Purpose

« ‘%) The regulations in this part es

Lablish  standards for protection

cof activities under licenses issued by
; the Nuclear Regulatory Commission
and are issued pursuant Lo the Atomic
Energy Act of 1954, as amended. and
the Energy Reorganization Act of

L1974,

th) The use of radioactive muterial

censed by the Commission s not sub-
Jeet 10 the regulations in this part,
| However, it is the purpose of the regu-
| ‘ations in Lhis part Lo control the pos
| session, use, and transfer of licensed
material ty any licensee in such a
mannsr that the tolsl dose Lo an indi.
vidual (including exposures Lo licensed
and unlicensed radioactive material
and to other unlicensed sources of ra-
diation, whether In the possession of
the licensee or any other person, but
not Including exposures to radlation
from natural background sources or
medical diagnosis and therapy) does
rot exceed the standaras of radietion
protection prescribed in the regula-
Jlons in this part.
(¢) In accordance with recommenda-
tions of the Federal Radiation Coun-
¢il, approved by Lhe President, persons
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PART 20 STANDARDS FOR PROTECTION AGAINST RADIATION

the reguirements set forth
maintain radiation exposurss, and re-
isnses of ra” Jactive materials in of.
fluents 1o ur estricted aress. &8 0w as
18 reasonably schievable. The term 'us

tion of atomic energy in the public 1n.
Lerest

in this |
Part, make every reasonable effort 1o ¢

20.3a)

(B)  “Licensed material"

¢ BOUPCe materinl, specia) nu.e!ur"t::::
Fial. or by-product materig) reveived

possessed. used, or transferred under &

general or p2cific license issued by

“he Commission pursuant to the regu-

exposure of an individual Lo radiation

IOW &5 Is reRsonably schievable’ means L /ations in this chapler.

A5 JOW &5 I8 reasonably achievable e ,

'aking into account the state of tech. £ (9 “License”’ means a licens issued
nology, and the economics of Improve. ® UNder the reguiations in Parts 30
ments in relation 10 benefits to the ¥ ;’;ﬂ’\‘umu. 30. 40. 60. 81, 70, or Pan
public health and safety, and other so. & 0 °h :““ ‘;'"f" “Licensee ' means
cletal  and  socioeconomic  consider. w ¢ NOIder of such license;

st.ons, and !n relation 1o the utili.e- i"’ (10) “Occupationsl dose” includes

L2023 Scope.

The regulations in this part apply 10
all persons who rece ve, possess. use. of
transfer matenal Licensed pursuant 1o
the regulations in Parts J0 through 38, 34
40, 60, 81, *0. or 72 of this chapter,

¥ including persons licensed 19 uperate 8

.
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or other sources of radiation not li- ™
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production or utilization facility
pursuunt to Part 30 of this chuptes

8208 Definitions.

(&) As used In this part.

(1) "Act” means the Atomic Energy
At of 1964 (68 Btat. 818 Including

ALy amendments thereto, .

Alrbarne radioaciive ma'erial"” !

{2}

L means any radioactive material dis

WgRINst radistion hazards arising out . Persed in the air in the form of dusts, «

fumes, mists, vapors, or gases,

(3 "Byproduct material’ means any
radioactive material rexcept s-egial
hucienr material) yielded in or _.ade
radioactive by exposure to the radi-
ation incident to the process of pro-
duting or utilizing special nuclear ma-
terial,

—

4) "Calendar quarter’ means not
less than 12 consecutive weeks no’
more than 14 consecutive weeks. The
Lirst calendar quarier of each year
shall begin In January and subsequent
calendar quarters shall be such that
noe day is included

lieensee shall change the method ob-
served by him of determining calendar
Quariers except st the beglinning of &
calendar year.

(§) "Commission”’ means the Nuclear
Reguiatory Commission or its duly au-

LLhoriged representatives;

™ (6) “Government agency” means any 5
executive department, commission, in- E

dependent establishment, corporation,
wholly or partly owned by the United

v Slales of America which 18 an instru.

£ nentality of the United States, or any

engaged In activities under licenses =

issued by the Nuclear Regulatory
Commission pursuant to the Atomie
Energy Act of 1954, as amended, and
the Energy Reorganization Act of 1974
should, (n addition to complying with
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board, bureau, division, service, office,
oflicer, authority, administration, or
oLher establishment in the executive
pranch of the Government;

(7) “Individual” means any human
being;

Ul an a restricted area. or (i) in the
course of employment in which the in.
dividual's duties involve exposure 1o

x 'adiation, provided, that “occupational
“ dose’ shall not be deemed (o inciude
£ any exposure of an individua! to radi.
| ation for the purpose of me." sal ding:
Lnom or medical therapy of such indi

vidual.

F" (11) “Person” means: (1) Any indi\id.
usl, corporation, partnership, firm, as.
Soclatiol, trust, estate, public or pri.
vate nstitution, group, Government
agency other than the Commission or
the Department (except that the De.
partment shall be considered a person

within the meaning of the regulations
n this part to the extent that its fa.
cilities and activities are subject to the
licensing and related regulatory au-
ency ¢ he Commission pursuant 1o
cection 204 of the Energy Reorganizs-

, don At of 1874 (B8 Srat. 1244)), any

State, any forelgn government or

nation or any politieal subdivision of

any sich government or nation, or

other entity, and (1) any legal succes:

S0r, represental va, agent, or agency of
_Lhe foregoing.

(12) "Radlation” means any or all of
the following: alpne iays, bets rays,

{n more than one =
* calendar quarter or omitted from in- *
Zclusion within a calendar quarter. No %

gamma rays, X-rays, neutrons, high-
. speed electrons, high-speed protons,

and other atomic pa ticles, but not
sound or redic 'vaves, or visible, infra-
red, or ultraviolet light;

(13) "Radloactive material” includes
any such material whether or not sub-
Ject 1o licensing control by the Com-

ission,

(14) “Restricted area” means any
Area access Lo which (s controlled by
the licensee for purposes of protection
of individue's from exposure to radi-
ation and radioactive materials. “Re-
stricted wrea” shall not include any
areas used as residental quarters, al-
Lhough a separate room or rooms in a
residential building may be set apart
A4S & restricted aea,

(18) “Source material” means: (i)
Uranium or thorium, or any combina-

z tion thereof, in any physical or chem)-
“ cal form; or (i) ores which contain by
:" weight one-twentieth of one percent
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(008%) or more of (2) urkalum, (&) | (3) “Personnel monitoring egquip NEUTRON FLus Dost EouivALENTS
thorium or ic) any comt nation there: ¥ ment” defined ia § $6.202: . S e
ef. Source material does not mclueog (41 Survey” defined in § 20201, Moo ‘
*special nuciear material. g 0 Units of messurement of 4ose e
 (red. rem; defined in § 20.4; NOSUB” By ey "‘:‘;:‘0‘: / 'M-‘:;; .
(18)  ‘Special nuclear materiel” X (&) Units of measurement of radioac B0M & im neuiine e
means. (1) Plutonlam, uranium 233, | tivity defined in § 205, vy e sec )
uranium enriched in the isotope 232 or - s St st e S A
in the isolope 235, and any other T | #1204 Uniw of radiation dose. Tourg Ty .
- terial wnm'\ the Compission, pursuan @) o in this ‘o1 i .;:.: e :
to the provisions of section 8] of the Dose used par b1 ¢
- the quantity of radistion sbsorbed, per 400 4 1 p
¢ act, determines 10 be special nuciear by the bod By ARy o 100 5 404 :
[ materinl, but does not include source | Unit of mass, by = 7&'. Py u > e
material or (1) any material artificial. | portion of the tody. When Lhe regu ¢ e
, tions In this part specify & dose during § ¢ b 1
ly enriched by any of Lh: foregoing he & the & 18 - i
ut does not include source material; | & period of time, Lhe dose means the ¢ ;| 31
total quantit, of radiation absorbed, o ! o
7 (111 “Unrestricted ares” means any | er unit of mass, by the body of by £ ¢ x e

| AreA access Lo which s not controlled

é. by the licensee for purposes of protec-

¢ tlon of individuals from exposure o

“ radistion and radiosctive materials,

t-md any areas used for residentinl Quar
Lers.

™ (18) “Department” means the De-
partment of Energy established by the
Department of Energy Organization
Act (Pub L. #5-901, #1 Stet. 565, 42
U.S.C 7101 ef se¢.) 10 the extent that
the Department, or 1ta duly authorized
representatives, exercises functions
formerly vested In the U8 Atomic
Energy Commission, I8 Chalrman,
members, officers and components and «
transferred to the U8 Energy Re- ¢
search and Development Administra- -
tion and te the Administrator thereof f
pursuant to sections 104 (b), (¢) and -
(d) of the Energy Reorganization Act ™
of 1974 (Pub. L §3-408, 88 Stat. 1233
at 1237, 42 US.C. 85814 and retrans-
ferred Lo the Secretary of Energy pur-
suant to section 301(a) of the Depart-
ment of Energy Organization Act
(Pub. L 95-91, 91 Stat. 565 at §77-578.
_32 U.E.C 718)).

s

(19) “Termination” means the end
of employment with the licensee or, In
% the case of Individuals not employed
~ by the licensee, the end of & work as-
T signment in the licensee's restricted
Areas in a given calendar gquarter,
without expectation or specific sched-
uling of reentry into the licenses's re.
stricted areas during the remainder of
that calendar quarter,

LA

r.(zoy “Dosimetry processor” means an
individual or an organization that
processes and evaluates personnel
monitoring equipment in order to
determine the radiation dose delivered
(1o the equipment.

[ ® Detinitions of cerain other
words and phrases as used (n this part
m set forth in other sections, includ-

(1) “Airborne radioactivity area” de.
fined in § 20.203;

(2) “Radiation area” and “high radi-
ation area” defined (n § 20.202;

52 F R 4501
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any poruon of the body during such
period of tire. SBeveral different units
of dose are In current use, Definitions
of units as used in this part are set
forth in paragraphs (b) and (¢) of this
section

(0) The rad, as used in this part, s &
measure of the dose of any fonizing ra-
aiation to body Lissues In terma of the
energy absorbed per unit mass of the
tissue. One rad is the dose correspond:
ing to the absorption of 100 ergs per
gram of tissue. (One millirad
imrad)=0.001 rad.)

o Thie rem, a8 used In this part, is &
measute af Lhe dose of any lonizing ra-
diabivn W bodly Lissues In terms of L8
estiniuted Divlogical effect relative Lo & é integrations per um‘t.um or in curies
duse of one roentgen (r) of Xorays. o One curiesd7x10 ﬂlﬁnutrmm
(One milliretm (myemi=0.001 rem.) o r‘" second ‘“"-&3‘1!0 dmmom-'
The relation of the rem to other dose § xlrb:nu'?t??: o‘l ‘ﬂh"" Commonly
unhils depends upon the blological milMeurie and {M s P ¢ "r‘:.”' are the
effect under consideration and upon (1) One milicurie ‘m“c” 808t
the conditions of irradiation. For the curie (C1) 'w3.7x 10" dps w0
purpose of the regulations in this part, (2) One wei‘ocurle (WG ‘e \
any of the following is considered Lo curie=3.7x10* dps ” 00000
be equivaient Lo & dose of one rem -

(1) A dose of ) r due to X- ) (Deletad 40 FR 50704 )

(2) |Deleins 39 FR 25990
206 Interprewstions.

gruma radiation;
(2) A dose of | rad due to X-,
L]
Bxcept as specifically authorized by
the Commission in writing. no inter

gamma, or beta radiation;
i retation of the meaning of the regu.
3

(d) For determining exposures 1o 3
Or gamma rays up Lo 3 Mev, the dos
imits specified in §§ 20101 1o 20.104
inclusive. may be assumed 16 be equit
slent 1o the "air dose’. For the pur
POSE Of Lhis part air dose means tha
the dose is measured by a praoperi:
calibrated appropriate instrument ir
Alr at or near the body surface in the
region of highest dosage rate.

-

§20.5 Units of radioactivity,

‘8) Radioactivity is commonly, anc
for purposes of the regulations in thi:
part shall be, measured in terms of dis

or

(3) A dose of 0.] rad due Lo neutrons
tions in this by any officer or

or high energy protons;
w employee of the Commission olher

(4) A dose of 0.05 rad due to particies
eye: 1 It is more convenient to meas:
t;o‘hm & Written interpretation by the

ure the neutron flux, or equivaient,
than to determine the neutron dose in
rads, as provided in parcgraph (¢x3)
of this section, one rem of neutron ra-
diation may. for purposes of the regu-
lations in this part. be assumed to be
eqQuivalent to 14 million neutrons per
SquUAre centimeter incident upon the
body: or, if there exists sufficient in-
formation to estimate with reasonable
accuracy the approximate distribution
in energy of the neutrons, the incident 5
number of neutrons per square centi- [
meter equivalent L0 one rem may be Q
estimated from the following table:

heavier than protons and with suffi-
cient energy to reach the lens of the

eneral Counsel will be recognized t¢
binding upon the Commission.

§ 20.7 Corimunizations

Excpn wr et wWise iaelilief in
this parl. ali cun munications and
Feports concerring tne regulations in
this part shouid be addressed (o \he
Executive Director for Operations U S
Nuclear Reguloron Commission
Washingion DC 20333
Communitations repurts. and
spphcetions may Le gelnered in porson
at the Commssion s offices &1 2120 L
Sireet NW., Wasthunpron, DC or af 115835
Ruckville Pike. Rockvilic. Marsland

| od 2l
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49 FR 192

requirements in addition to
those omvond.‘u‘:n the UIG‘OU) Sak
number paragreph (a
section m- information collection

{1) In §§ 20101 and 20102 Form
NRC-4 is approved under control
sumber 3150-0008.

(2) 1o § 20401, Form NRC-6 is
approved under control number 5150~
0008,

= Permissipie Doses, LeveLs, axp
CONCENTRATIONS

620101 Radistion dose standards for in.
dividusls in restricted sress.

! (&) In accordance with the provisions

of §20.102(a), and except a8 provided
in paragraph (b) of this section. no U-
« censee shall possess, use, or transfer U-
£ censed material in such & manner &s 1o
cause any individual in s restricted
Area Lo receive In any period of one
calendar guarter from radioactive ma-
terial and other sources of radiation &
total occupational dose i(n excess of
the standards specified in the follow-

table:
r REMS PER CALENDAR QUARTER
Whole Boty. heed AN UK achee BROOS
§  omg wgen o of oy & goness '
1 nos a0 reare ee a0 areien i e
t! S of ohow Doy R - ™w

(D) A licensee may permit an individ.

Ukl In & resiricted area 10 receive a
total occupational dose Lo the whole
body greater than that permitted
under paragraph (a) of this section,
provided:

(1) During any calendar guarter the
total occupational dose to the whole
body shall not exceed 3 rems; and
.

g (2) The dose to the whole body,
when added to the accumulated ocou-
£ pational dose to the whole body, shall

&

17983

“are

2

20.10%0¢)

N exceed 5 (N-18) reras where N
eQUAls the individual's a§¢ In years at
his 'set oirthdsy; and

3) The licersee Has determined the
individual's sccumulpted orcipational
dose te the whole %ody on Form NRC.
4. 0r on & clear and legible record eon.
taiming all the infermation required in
thai ferm: and has otherwise complied
With the requirements of § 20102 As
used in paragraph (b), "Dose to the
whole body" shall be deemed 1o in.
clude any dose to the whole body.
gonads, active blood-forming Organs,
D€l and trunk. or lens of eye.

ZS FR 1091 4~ e

™4 20102 Determination of prior dose

(8) Each licensee shall require any
indiidual. prior to first entry of the
individual into the licensee s restr Icted
area during each employment or wWork
Assignment under such circumstances
that the Individual will receive or i
likely Lo receive in any period of one
Calendar quarter an occupationa! dose
in excess of 28 percent of the applics.
ble standards specified in § 20.10) %)
and § 20.104(a), to disclose in & writ-
ten, signed statement, either ' That
the individual had no prior . Upe-
tional dose during the current calen.
dar quarter, or (2) the nature and
amount of any occupational dose
which the individual may have re.
ceised during that specifically identi-
fied current calendar guarter from
sources of radistion possessed or con-
trolied by other persons. Each licensee
shall maintain records of such state.
ments untl the Commission author.
izes thelr disposition.

(b) Before permitting, pursuant to
§ 20.101(b), any individual in & restriot.
ed ares 10 receive an occupstional ra-
diation dose in excess of the standsards
specified in § 20.101(n), each licensee
L_umx

e FR121%2

™ (1) Obtatn & ceruficate on Form
NRC4. or on a clear and legible
record containing all the informstion
required in that form, signed by the
individual showing each period of time
after the individual attailned the age
of 18 in which the individual received
An occupational dose of radiation: and

(2) Calculate on Form NRC4 (n ac
« cordance with the Instructions appear-

ing therein, or on a clear and legible

record containing all the tnformation
£ required in that form, the previously
pmunuhm otcupational dose re

ceived by the individual and the adai
tional dose allowed for that individual
under § 20.101(b).

(eX1) In the preparation of Form
NRC-4. or a clear arnd legible record
containing all the information re-
Quired in‘that form, the licensee shall
make & reasonable effort 1o obtaln re-
ports of the individual's previously ac.
cumulated occupational dose. For each
period for which the licensee obtains

v’
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PART 20 ¢« STANDARDS FOR PROTECTION AGAINST RADIATION

such reporis. the loenses shall use the
dose showt: U Lthe report in preparing
the form In any case where & licenser
i§ unatie Lo obtaln reports of the indi-
vidual s occupstional dose for a previ.
ous complete calendar juarier, it shall
be assumed that the individual has re-
aived Lhe decupational dose specified
in whichever of Lhe following columns
awply

Loyt -

Prvm—
Aahomer
Py o 2000we #
. <A ey e
aenan pocsvif
P 4 haaey
16 268 tog-ng o
A o B e
— "
Weess bt goreds
Vo e g
WP e AN
.o e 2,
41 The licenses shall retain and pre

serve records used in preparing Form
NRC4 untll the Commission suthor
Zes Lhelr disposition

1! caloulation of the individual's sceu.

mulated occupational dose for all pert.
ods prior o January |, 1961 yields »
result higher than ihe applicable accu.
mulated dose value for the individusl

A5 of that date, a5 specified i para:
graph b of §20.101
LEO disregarded.

the excess may

E20163 Exposure of individuais 1o ton.
centrations of radiosciive materials i
BRI in resiricied areas.

81 No licensee shall possess. use,
or transfer licerised material in such a
manner &3 Lo permit any individusl in
& restricied aread Lo inhale & Quantity
of radicactive material in any period
of one calendar quarier greater than
the guantity which would result from
(nhalation for 40 hours per week for
13 seeks a! uniform concentrations of
radioactive material in alr specified in
Appendix B, Table |. Column 1. ' |t

the radioactive material s of such
form that intake by absorption
through the skin is likely, individual
exposures Lo radioactive material shall
be controlied so Lthat the uptake of rs-
dioactive toaterial Uy sny organ from
either (nhalation or absorption or
both routes of intake ‘' In any calen-
¢ar qQuarter dces not exceed that
which would result from inhaling such
radionctive material for 40 hours per
week for 13 weeks at uniform concen.
trations specified in Appendix B
Table I, Column 1.

(21 No licensee shall possess use or
transfer mixtures of U-234. U-23% and
U-238 in soluble form in such &

either nhastion or absorption or
Both routes of intake ' does not exceed
that which would result from inhaling
such material at the limits specified in
Appendix B. Table 1. Column | and
fooinote 4 thereto

(30 For purposes of determining
compliance with the reguirements of
this section the licensee shall use suit-
able measurements of concentrations
of radioactive materials in air for de-
tecting and evaluating sirborne radio
ACLIVILY In restricted aress and in addi
tion, a8 appropriste. shall use meas-
urements of radioactivity in the body,
mensurements of radioactivity excret.
ed from the body, or any combination
of such measurements as may be nec
essary for timely detection and assess
ment of individual intakes of radioac-
tivity by exposed individuals. It is as-
cumed Lhat an individual inhales ra-
€ dioactive material at the airborne con-
gren‘ration in which he U present
unless he uses respiratory protective
squipment pursuant Lo paragraph (¢)
of this seclion When assessment of &
particular individual's intake of radio:
aclive malerial I8 necessary. inlakes
less than those which would result
from inhalation for 3 hours (n any one
day or for 10 hours In any one week ai
uniform concentrations specified in
Appendix B, Table |, Column ] need
not be included in such assessment.
provided thrt lor any sssessment In
excess of these amounts the entire
amount is included

(0111 The licensee shall, &3 s precau:
tionary procedure, use process or
other engineering controls. o the
extent practicable. 1o limit concentra-
tions of radicactive materisls In air to
leveis below those which delimit an
airborne radioactivity ares as defined
i § 20 2080d 1 il

12V When 1t 15 impracticable o apply
process or olther engineering controls
Lo limit concentrations of radioactive
material in air below those delined in
§ 20.203cdx 1 uil, other precautionary
procedures, such a8 increased surveil
lance, imitation of working times or
provision of respiratory protective
equipment, shall De used LW mainiain
intake of radioactive material by any
individual within any period of seven
conseculive days a8 fur below that

intake of radioactive material which

206

MANNEr A3 10 permi AnY AIVIGUA: Lth
§ Tesiricted ares Lo inhale a quantity | material for 40 hours st the uniform
of such material (n excess of the
intake limits specified in Appendix B, [ B. Table 1, Column | & i reasonably
Table 1 Column | of this part. I suck
Moluble uranium s of & form such that
Absorption through the skin (s likely. » exceeds Lhis 40-hout control measure.
individual exposures 10 such material & the licensee shall make such evalus-
shall be controlled so that the uptake - Lons and take such aclions &8 are nec.
ol such material by Any organ from * €SSEry 10 ASSUre AGAINSL recurrence

e FR IS8

$

wowd result {rom inhalation of such
concentrations specified in Appendix

Achievable Whenever the inlake of -
dioactive material by any individual

The lLicensee shall maintain records of
such occurrences. evalustions and ac-
tions taken Uh & clear and readily iden:
tdiable form suitabile for summnary
Jeview and evaluation

r (€) When respireiory ve
:Wl io used 1o limit the inhalation
sirbarne racdicactive “n:o:‘dm
pursuant to )
section. the mm *quipment
that is certified or had certification
extended by the Netonal lnatitute for
Occupational Safety and Health/ Mine
Safety and Health Instretion
(N1 /MSHA) The Licensee may
make slowance for this use of
respirgtory protective equipment in
estimating exposwes of individuals 10
this material provided that

Since the concentration specified for tri-
UM Oxi00 \ADOT SASUMEs eGUBL HLARES D)
SKIn absorplion ang inhalstion the towl
intake permitied is twice that shich would
resul! frome inhalstion slone &t the concern
ration specified for H 3 8 in Appendix B
Table I Column | for 40 hours per week for
13 weeks

'For radon 222, the limiting QuAntily s
that inhaled in & period of one calendar
year For radioactive miaterials designsted
Sub In the 1solope column of the table
the concentration value specified s based

Upon expoasure Lo Lhe material &4 an exter:
nal radiation source Individusl exposures
these materals may be accounied for w
part of the limitation on Individual dose \n
120101 These nuclides shali be subsect o
the precavtionsry procedures requured by
§20 203 e 1),

"Muitiply the concentration veiues spec!
fied i Appendix B. Teble I Column 1 by
63«10 ml 10 obtain the quarierly guantity
‘imit Multiply ‘he concentration value spec-
fied in B Teble | Columr 1, by
28:10" mi Lo obialn the annual quAntity
mit for Rn 232

‘Significant intake by ingestion or injec
Lion I8 presumed 1o oocur only & = re.ult of
cireumatances such &8 accident, (nadver
tence. poor procedure, OF KIMUAT specil
conditions Such (ntakes must be evalusied
and accounted for by Lechnigues and proce.
dures a8 may be Appropriate Lo the ciroum:
stances of ihe occurrence Exposures 0
evalyated shall be included n getermuning
wheiher the limitation on Individull expo-
sures in § 201000 1) has been exceeded

‘Regulatory guigance on assessment of .
dividunl intakes of radioactive malerial w
gven in Reguintory Ouide 890 “Acceplable
Concepta. Models. Eguations and Assump-
tions for & Biosssay Program. single copies
of which are available from the Offiee of
Nuclear Regulatory Research US Nucicar
Regulatory Commission Washingion D C
20588 upor writien reguest

November 30, 1988
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(1) The licensee selevds reapiratory
proteciive squipment thal provides o
proteciion factor grester than the
muitiple by which pesk concentrations
of sirborne radiosctive materials In
the working ares are expocted o
exceed the values specified in Appen-
dix B, Table |, Column | of this part
The equipment so selected shall be
used 50 Lhat Lhe average concentration
of radioactive material in the air that
is inhaled during sny period of unin-
terrupted use in an airborne radioac-
Lvity area, on any day, by any individ
usl using the equipment, does not
exceed the values apecified In Appen-
dix B, Tabie 1. Column | of this part
For the purposes of this paragraph,

PIrslors are worn may be estimated by
dividing the ambient concentration in
air by the protection (actor specified
In Appendix A of this part. If the ex-
posure s later found to be grester
Lthan estimated, the corrected value
shall be used. if the exposure i later
found to be less than estimated. Lhe
corrected vaiue may be used.

(2) The llcensee maintains and im
plements & respiratory protection pro-
ST LhAL Includes, &5 & minimum air
sampling suflicient W identldy the
hiazard. permit proper squipment se.
isction and estimate exposures. sur-
& veys
£ eVRluate actusl exmosures. written pro-
x cedures regarding selection. ritting,
.~ And maintenance of respirstors, and
7 testing of respirators for operabil'ty
imumediately prior to each use, written
procedures regarding supervision and

records. and determination by & physi-
clan prior Lo (nitial use of respirators,
And st least every 12 months therea!-
ter. that the individual user is phys
ioally able to use the respiratory pro-
tective squipment.

‘1) A written policy statement on
respirator usage shall be (ssued cover:
ing such things as: use of practicable
engineering controls instesd of respi-
rators. routine. nonroutine, and emes-
gency use of respirstors; and periods
of respirator use and relief from respi-
rator use The licensee shall advise
each respirator user that the user may
leave the srea st any tme for relie!
from respirator use in the event of
equipment malfunction, physical or
paychologioal distress, procedurs! or
commur.cation fallure, significant de-
teriorstion of opersting conditions, or
Any other condition that might re.
quire such relief

4) The licensee uses equipment
Within limitations for type and mode
of use and provides proper visual, com-
munication. and other special capabill-
ties (such a3 adequate skin protection)
when needed.

fd) Unless otherwise suthcrized by
the Commission. the licensee shall not
ASSign protection factors in excess of

November 30, 1088

the concentration of radioactive mate
risl in the alr that s inhaled when res- §

And blosasays as appropriste to ™

£ least 30
training of personnel and lssuance é

BATL N selecting and using respiraiory
proteciive squipment. The Commis.
Slor may authorize s licensee 10 use
higher protection factors on receipt of
an application (1) describing the situs
tion for which & need exists for higher
protection factors. and (2) demonstrat-
ing that the respiratory protective
squipment will provide these higher
protection factors under the proposed
conditions of use

(#) Where egquipment of & particular
Lype hias nol been tesied and certified,

or had certification extended, by
Q NIOBH/MSHA, or where there & no
© txisting schedule for test and certifios-

tion of certain equipment, the licensee
shall nol make allowance for this
equipment without specific authoriza
tion by the Commission. An applics-
tion for this suthorization must in-
clude a demonatration by testing, or
on the basis of reliable test informs-
tion, that the material and perform.
Ance characteristios of the equipment
Are capable of providing the

tion extended for emergency use by
NIOSH /MSHA shall be used as emer.
_ sency devices.

(§) The licensee shall notify, in writ.
ing. the Regional Adminisirator

of the appropriste
Nuclear e Re.

5 Fonal Office listed in Appendix D at
days before the date that res
piratory protective equipment is first
used the provisions of this sec-

—

$20.104 Exposure of minors.

(a) No licensee shall possess, use, or
transfer licensed material In such a
manner & o0 cause any individual
within & restricted ares who 8 under
16 years of age, to receive In any
period of one calendar quarter from
radioactive material and other sources
of radiation In the licensee's posses-
sion a dose in excess of 10 percent of
iuu limits specified in the table in
paragraph (a) of § 20.101.
£ w No licensee shall possess. use or
£ transfer licensed material in such »
manner & to cause any 'ndividual
within & restricted area, who (s under
18 years of age Lo be exposed (0 alr-

tration In excess of the limits specified
In Appendix B, Table II of this part
For purposes of this paragraph, con-
centrations may be averaged over peri.
0ds not grester than & week.

206

those specified in Appendix A of hia

(1) Only equipment that has been §
specifioally certified or had certifies. £ Commission PrsUANt Lo paragTeph (a)

borne radiosctive material possessed -
by the licensee In an average concen. &

“' ie) The provisions of 44 20.103bx3)
and 20.003:2) shall apply Lo exposures
subject LW paragTaph (0) of this see-
tion except that the refersnces (n
§4 20.103(BX2) and 20.108(¢) Lo Appen.
Sdix B. Teble I Column | shall be
¥ deemed 10 be references to Appendix
B. Table 11, Column |

r"“”“ Fermissible levels of radiation in
unresiricied aress

(&) There raay be included In any ap-
plicution for & license or for amend.
ment of & license proposed limis upon
levels of radistion In  unrestricted
Areas resulling from the applicant's
possession or use of radioactive mate.
risl and other sources of radistion
Such spplicstions should include in-
formation sa to anticipsted AVErRge ra
distion levels and anticipated oocupan.
ty times for each unrestricted ares (n.
volved. The Commission will approve
the proposed limits If the spplicant
demonstrates that the proposed limits
are not likely to cause any individusl
Lo receive & dose Lo the whole body tn
any period of one calendar yesr in
excess of 0.5 rem.

(b) Except a8 suthorized by the

of this section, no licensee shall pos
Se8s, use or transfer llcensed material
In such & manner as to create in any
unrestricted ares {rom radioactive ma-
terial and other sources of radistion (n
Nis possession:

(1) Radiation levels which, if an indi-
vidual were continuously present in
the ares. could result in his receiving »
dose in excess of two millirems in any
one hour, or

(3) Radiation levels which, If an (ndi-
vidual were contnucusly present in
the ares. could result in his recelving
dose in excess of 100 millirerns in any
| seven consscutive days.

r (¢) In sdditiop to other requirements
of this part, licensees engeged in ure
nium fuel cycle operations subject to
the provigions of 40 CFR Part 180,
“Environmental Radiation Protection
Standards for Nuciear Power Oper.

Lmou," shall comply with that pert.

020106 Radioactivity in efMuents Lo unre
siricied areas.

(&) A licensee shall nol possess, use,
or transfer licensed material 5o a3 Lo
release Lo an untrestricted area razdlosc:
tive material in concentrations which
exceed the limits specified in Appen:
£ dix B, Table I1 of this part, except s

authorized pursuant to § 20302 or
parsgraph (b) of this section. For pur-
poses of this section concentrations
may be averaged over a period not
greater Lhan one year.
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‘b An apolieatign for a license o
amendment may include proposed
imits higher than those specified in
pAragTaph ‘8) of this secucn The

Commissien will approve the proposed
himits i the applicant demonatrates

(1) That the applicant has made »
reasonable effort Lo minimize the ra
dioactivity conlained in effluents to
unresiricted areas. and

i2) That 1t 18 not likely that radioac:
tive matlerial discharged in the eifiu
ent wouid result in the exposure of an
indivigual 1o concentratiors of radio-
BCLive material in sl Or waler exceed.
ing the limits specified in Appendix B,
Table 11 of this pant

(¢! Ar application for higher limiw
pursuant to paragraph (b of this sec
tion shall include Information demon
strating that the applicant has made &
reasonable effort o0 minimize the ra
dicactivity discharged in effluents w
unrestricted areas. and shall intiude,
as perunent

(1) Information as 1o flow rates
total velume of effluent. peak concen:
tration of each radionuclide un the ef-
fluent, and concentration of each radi
onuclige in the effluent averaged over
4 period of one year al the pount
shere the effluent leaves a stack.
Ltube, pipe, or similar condult,

(21 A description of Lthe properties of
* the effiuents, including
il Chemical compositicn
¢ (i Physical characteristics, includ-
« ing suspended solids content (n liquid
retfluents, and nature of gas or aerosel
for air elfluents.

(i) The nydrogen ion concentra:
tions (p") of liquid effluents and

11y The size range of particulates in
effluents reieased into air.

(3) A description of the anticipated
human occupancy In the unrestricted
&rea shiere the highest concentration
of redicartive materia! from the efflu.
ent i§ expected. and. in the case of
river or stream. a description of water
uses dosmstream from the point of re-
lense of the effluent

(4) ‘nformation as 1o the highest
concentration of each radionuclide in
Ar unregtricted ares. including anticl
patled concentrations averaged over a
period of one year

() 1 sir &t gy point of human o¢
TUPANCY. or

112 In water &t points of use down-
siream f{rom the point of release of
the effinent,

(5) The background concentration of
radionuclides in the receiving river or
stream prior 1o the relaase of liguid ef-
fluent

(8) A description of the environmen.
ta! monitoring equipment, intluding
sensitivity of the system. and proce-
dures and caloulations to determine
concentrations of radionuclides in the
unrestricied ares and possible recon-

ceniralions of radionuclides

(70 A Seseription of the waste treat
ment fatiities ang procedures usey 1o
reduce Lhe concentration of radiony-
clides in effluents prior ¢ theur re
lehae

(d) For the purposes of Lthis section
the conceriration Uil th Appendix
B, Tabie 11 of this part shall apply at
he boundary of the resiricied ares
The conventration of radioactive ma-
terial discharged through a stack. pipe
or similar conduit may be determined
With respect to the poinl where the
material leaves the condull. If the con

duit discharges within the restricted

8 area the concentration &t the bound

$
¢
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ary may be determined by applying
appropriate factors for dilution. dis
persion. of decay between the point of
discharge and the boundary.

te) In addition o limiting cancentra:
tions in effluent streams. the Commis.
sion may limit gquantities of radiosc:
Live ralerials released in air or water
during s specified period of time if it
appeary that the dally intake of radio:
active material [rom sir, water, or food
by & suitable sample of an exposed
PopuIstion group. averaged over
period not exceeding one yvear. would
otherwise exceed the daily intake re
sulting from continuous exposure (o
Mif or water containing one-third the
concentration of radiosctive materials
specified in Appendix B Table I of
| this part

™ 1) The provisions of paragraphs (a)
through te) o this section do not

Apply Lo disposal of radioactive matery
& IPLe sAnitary sewerage systems
which is governed by § 20 303,

(@) In addition 1o other require
ments of this pari, liceraees
in uranium fuel cycle operations sub-
Ject Lo the provisions of 40 CFR Part
190, Environmental Radiation Protec:
tion Swuandard for Nuclear Power Op.
[grations.” shall comply with that part,

$20107 Medical diagnosis and therapy.

Nothing in the regulations In this
part shall be interpreted as imiting
Lhe intentional exposure of patients Lo
radiation for the purpose of medical
diagniosis or medical therapy

$20008 Orders requiring furnishing of
Bio-gssd) semices.

Where necessary or desirable in
order 10 aid In determining the extent
of an ind/vidual's exposure Lo concen-
trations of radioactive material. the
Commission may LhCorporate sppro
priate provisions in any license, direct-
ing the licensee to make avhilabie to
the individual appropriste Dio-assay
services and to furnish a copy of the
reporis of such services to the Com-
mission

PRECATTIONARY PROCEDYALS
B2001 Senmaens

B0 AS used in the reguiations in this
w SATL SUMEY means an evalustion of
gihe radiation hazards incident to the
~proguction. use release. duposal. o
tprntncv of ragioactive materials of
other sources ¢f radiation under a spe-
‘eific set of conditions. When appropri-
ate such evaluation includes a physt.
cal survey of the lotation of materials
Ang squibment. and measurements of
Itvels of sadiation or concentrations of
Fadioactive materisl sregent

r ‘5 Each licensee shall make of
L Cause (O be made such surveys as (1)
£may be necessary for the licerses o
:comph With the regulatiors in this
LPArL and ‘20 are reasonable under the
gUrCUmELAnCes 10 evaluate the extent

l:l radiation hasards Lthat may be pres.
ent

-~
§20202 Personnel monitoring.

(a) Each leensee shall supply appro-
priate personnel monitoring equip:
ment to. and shali require the use of
such equipment by

(1) Each individual who enters & re:
stricted area under such clroumstances
that he receives. or is likely to receive.
& dose in any calendar quarter in
excess of 25 percent of the applicable
value specified in paragraph (a) of
§ 20101,

(2 Each individual under 18 years of
age who enters & rostricted ares under
such circumstances that he receives
or is lkely Lo receive, a dose in any cal
Lendar quarter in excess of § percent of
~the applicable value specified in para-
Sgraph (a0 of § 20,101
¢ 3 Eagh individusl who enters &
* high radiation area.

% (b) As used in this part,

(1) "Personne!l monitoring equip-
ment” means devices desiqnied 1o be
worn or carried by an individual for
the purpose of measuring the dose re-
ceived fe.g. film badges, pocket cham:
bers, pocket dnsimeters, film rngs,
ete ),

20 "Radiation area” means any
area. accessible Lo personnel, in which
there exists radiation, originating in
whaole or in part within licensed mate-
rial. &t such levels that a major por-
tion of the body could receive in any
one hour a dose in excess of 5 mil-
iirem, or in any § consecutive days &
dose in excess of 100 millirems.

(3) "High radiation ares’ means any
ares. accessible 1o personnel n which
there exists radiation originating in
whole or in part within licensed mate-
rial at such levels that & major portion
of the body could receive In any one
;:our & dose in excess of 100 millirem

P R —
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P
Al personane! dus imeters exvcept
for direct ong inGirec! reading pocke)
onization chembers and thobe
desimetery uped ‘0 measyre the dose 1o
hands and lorearms feel and ankies)
that reguire processing 1o determine the
radisgtion dose and that are utilized by
lipensees 10 comply with patagraph (8
if this section, with pther applicabie
provisions of 10 CFR Chapler | or with
conditiens specified in & licenses &
License mys! be processed and
evaluated by 8 dosimetry processor
1) Holding current personne|
% dosimetry accreditation from the
Natione! Voluntary Laboratory
Accreditation Program (NVLAP) of the
Nutiunal Bureau of Standards and
2) Approved in this accreditation
process for the type of radiation or
radistions included in the NVLAP
program tha! mos! closely approxima‘e
the type of radiation or radiations for
which the individual wearing the
| dosimeter (s monilored

L S

Nove: (¢) effectve 1712 /88

" 120203 Coution pgne
controle

(8! General (1) Except as otherwise
authorized by the Commission, sym.
bols prescribed by Lhis section shall
use the conventional radiation csution
colors (magenta or purple on yellow
background) The symbo! prescribed
by this section (s the conventivnal

three-biaded design
Rapiarion Symaol

1 Cross hatched ares s 10 be magenta or
purple
L Background is 10 be yellow

/50.\

i2) In addition to the contents of
Sigms and labels prescribed (n this sec
tion. licensees may provide on or near
such signs and labels any additional
information which may be appropriate
in aiding individuals Lo minimize expo-
SUre 10 radiation or to radioactive ma-
terial

(b) Rediation areas. Each radiation
ares saall be conspicucusly posted
®ith & sign or signs bearing the radi-
ation caution symbol and the words

November 30, 1988
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TavTIoN
RadDIaTION ARBA

€1 Migh ragistion areas (17 Each
high radiation area shall be conapicu-
ously posted with o sign or sighs bear
ing the radiation caution symbol and
the words
Cavrion '
Hion RaBIATION AREA

(2) Each entrunce or access point Lo
& high radiation sres shall be.

(1) Equipped with a control device
which shall cause the level of radi:
stion 1o be reduced below that st
which an individual might receive &
dose of 100 millirems in 1 hour upon
entry into the area or

‘1) Equipped with & centrol device
which shall energize & conspicuous
visible or audible alarm signal in such
& manner that the individual entering
the high radistion ares and the licens
et Of & supervisor of the sctivity are
made aware of Lhe entry, or

() Maintained locked except during
periods when acoess to the ares s re
quired, with positive control over each
individual entry

(3) The controls required by pars
graph (¢ 2) of this section shall be es-
tablished in such & way that no indi-
vidua, will be prevented from leaving &
nigh radiation ares

4) In the case of a high radiation
ares established for a period of 30
days or less. direct surveillance to pre-
vent unauthorized entry may be sub-
stituted for the controis required by
paragraph (cx2) of this section

(8) Any licensee, or applicant for a li-
cense, may apply to the Commission
for approval of methods not (nzluded
in paragraphs (£1(2) and (4) of tnis sec-
tion for controlling sccess Lo high ra-
diation areas. The Commission will ap-
prove the propused alternatives if the
licensee or applicant demonstrates
that the alternative methods of con-
trol will pre (at unauthorized entry
into & high "sdis.."n ares. and that
the requiremr ent of paragraph (¢ 3) of
L _Lhis section & met.

R sa33

£ () Bae's ares in which there may
§ exist rad ation levels in excess of 500
£ rems in ‘ ne hour &l one meter from

o sealed adio-sctive source ' that is used
Lo irradiate materials sha'l *

Qr ‘Danger

‘This paragraph (¢n6) does not apply W
TRGIOACLIVE sources thal are used n tele.
inerapy. in radiography. or in completely
sellshieides wrradiators » which the souree
© both stored and cperaiad within the same
thelding radiation barrier and. in the de.
signed configurslion of the irradiator.
Alwavs physicaily inaccessible o any indi-
Vidual and cannot create high Jevels of radi
1990 In AD Ares Lhat & Accessible Lo any in-
dividual This paragraph (e v &) alse does not
ADPIY 10 sources from which the radiation &
infidenia) 1o some oLher use nor Lo nuclear
reacior generated radiation oLher than radi
ALion {rom byproduct. spurce. or special nu-
ciesT materiais (hat are used in sealed

208
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[ Have each entrancs or Sccess
puint equipped with eniry eontrel de-
vices whith shall function sutomsti
calis to prevent any ‘ndividual frem
inaguertently enter'ng the ares when
SuUth radialion levels exisi. permit de
liberate entry Into the ares only after
& control device is actusted that shall
1 tause the radistion level within the
¢ Area f{rom (he senled source. 10 be re.
~ duted below that &t which 1t would be
% possible for an individual Lo recelve &
s dose n excess of 100 mrem in one
“hour, and prevent operation of the
source il Lthe source would produce ra-
diation levels in the area that could
result in & dose Lo an individus! in
excess of 100 mrem in one hour The
eniry control devices required by this
paragraph (¢ 8) shall be established
in such a way that no individual will
be prevented from leaving the ares.

e -

(11 Be equipped with additional con.
rt rol devices Ntchlt::t upon l?mm of
the entry rol devy neti
8 required by Daragraph erdu
this section the radiation level within
Lhe area from the sealed source, shall
be reduced below that st which It
would be posaible for an individual to
receive & dose in excees of 100 mrem in
one hour. and visible and asudible
alarm signals shall be generstod w
make an individual stiempting to
enter the ares aware of the hazard
and the licensee or st least one other
individual, who Is familiar with the ac-
tivity and prepared to render or
summon assistance. aware of such fall-
ure of the entry control devices.

(1l) Be equipped with control devices
such that upon fallure or removsl of
physical radistion barriers other

A2 FRues1 e

would be bie for an individual to
receive & dose in excess of 100 mrem in
one hour. and visible and audible

physical barrier. When the shield for
:::“l:nd source i & liquid,

sources in non-self-shielded irradiniors

'These requirements apply after Mar, 14,
1978 Each person licensed 1o conduct activy-
Ues Lo which this paragraph (e X6 applies
and tn? uhmt in complisnce w K,M u{:;.t
sions of this h on 4 "
shall file with m Cftice of Nucle
ar Majerial Salety and Saleguaras US Nu
clear Regulatory Commission, wmmfua.
DC 20855 on .r before June 14, 1978, in-
[* matior descriding in deiall the sctions
Laken OF Lo bt Laken Lo achieve lance
with this paragraph by Dee 14 1878 and
mat continue activities in conformance «ith
present license conditions and Lhe provi.
sions of the previously effective | 2V 2034
until sueh compliance s achieved such
persons compliance must be achieved not
ister than Dec 14 1978,
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prise permenent -siLruttural compo
nents suth & walls, that have no
credible probabliity of fallure or re
movel i ordinary circumsiances need
not mee! Lthe reguirements of thy
= parsgragh (e x BNl
(s Be equipped with devices that
« Will sutomatically generste visible and
“ audibie siarm signals to alert perton:
S nel in the ares before the source can
be put into operation and in sufficient
lme for any individua!l in the area Lo
operale & clearly identified contrel
device which shall be installed in Lthe
area and which can prevent the source
_gom veing putl Intc operstion.

[ v) Be controlied by use of such ad-
pingtrative procedure and such de

L (loes A8 mre Necessary Lo assure thet
. the ares is cleared of personnel prior
s 10 each use of the source preceding

- Which use It might have been possible
* for an ihdividua! to have entered Lhe

L:ru

!" (vi) Be checked by & physieal radi
ation measurement! o assure that
prior to the first individual's entry
inlo the ares after any use of the
source, the radiation level from the
source un the ares is below that at
s hich It would be possible for an indi-
vidus! to receive a dose Ln excess of
100 mrem in one hour.

(vl Have entry control devices re-
quired in paragraph (ex8)l) of this
sectioa which have been tested for
proper funclioning prior Lo initisl op:
eration with such source of radiation
on any day that operations are not un-
interruptedly continued from the pre:
vious day or before resuming oper:
ations afier any unintended interrup-

the dates, times and results of such
tests of function. No operations ciher
than those necessary Lo place the
source (n safe condition or to effect re-
parys on controls shall be conducted
with such source unless control de-
vices are functioning properly. The li
censee Jhall submit an acceptable
schedule for more compiete periodic
tests of Lhe entry conirol and warning
sysiems 1o be established and adhered
L0 &8 & condition of the license,

(vill) Have those entry and exit por-
tals Lthat are used in transporting ma-
terials to and from Lhe irradiation
ared. and that are not intended {0 use
by individuals. controlled by such de-
vices and administrative procedures as
are necessary 1o physically protect and
WArn agains: inadvertent entry by any
inéividual through such porials. Exit
portals for processed materials shall
be equipped to detect and sigrial the
presence of loose radiation sources
that are carried toward such an exit
and te automatically prevent such

loose sources {rom being carried oul of

the area.
g

“20R 2ear

[ (1) Licsnsens with. of apyiicants for
licenses for regiation sources that are
Within the parview of parsgraph ¢ 6)
of Lhis section. and thal must be used
If & vanety of positions or in peruliar
locations. such as open fields or for
eEls  Lhat inake It impracticabie to
tomply wilh certain reguirements of
PATRETARL (¢ 6 of this secticn. such
&5 those for the sutomatic contrel of
radiation levels may apply W the Di:
rector. Office of Nuctlear Material
Safety and Safeguaras US Nutiear
Regulatory Commission, Washingion,
D C 20858 for approval. prior to use
of salely measures Lhat are alternative
Lo those specified in paragraph (cx8)
of this section. and that will provide st
lenst &0 equivaient degree of person.
nel protection in the use of sucth
sources. Al least one of the allernative
measures must inciude an entry-pre-
venting Interiock control based on &
physical measurement of radistion
that assures the absence of high radl.
ation levels before an individual ocan
AN aotess Lo an ares where such
sources are used

.

(d) Airborne radioactivily areas. (1)
As used (n the regulations In this part
eirborne radiosctivity ares” means (1)
ANy room. enciosure, or opersting ares
in which airborne radioactive materi:
als composed wholly or partly of Ui
censed material, exist In concentrs
tions in excess of the amounts speci:
fied in Appendix B. Table I, Column 1
of this part. or (i) any room, enclo-
sure, Or operating area in which air-
borne radioactive material composed
wholly or partly of licensed material
exists In concentrations which. aver

s v
tion and for which records are kept of Zweek during which individuals are in

Aged over the number of hours in any

Sihe area. exceed 25 percent of the
o Amounts specified in Appendix B

-

Table 1, Column | of this part.

5 (2 Each airborne radioactivity ares

shall be corupicuously posted with &
SIEN OF signs bearing Lhe radiation cau-
tion symbol and the words.

‘Cavrion

AIRBORNE RADIOACTIVITY AREA

(e) Addiliona! regutrements (1)
Each area or room in which licensed
matenal is used or stored and which
contains any radioactive material
(other than natural uranium or thor.
fum) in an amount exceeding 10 times
the quantity of such material specified
In Appendix C of this part shall be
tonspicuously posted with & sign or
signs bearing Lthe radiation caucion
tymbol and the words:

'Or “Danger”.
‘As appropriate. the information will in.

'_H Ll T

Catrion

RADIOACTIVE MATERIAL ()

(3 Each ares of room in Whith naty-
TRl Wranium of thorium I8 Lnd or
gtored 1 any amount excerding one
hundred timet the QUANLULY specified
in Appendix C of this Part shell pe
Conspityously posied with A Mign of
TS bearing the radiation caution
Symbol sand the woray

r CArTION
RAUIOACTIVE MATERIAL(S)

(1) Conlatners (]) Except a8 pro
vided n paragraph (1%3) af this sec.
tion. each container of licensed mate-
rial shall bear & durable clearly visibie
labe! identifying Lthe radioaclive con-
Lents

(2) A label required pursuant o
paragraph (fit1) of this section shall
bear the ratiation caytion symbol and
the words CAUTION, RADICAC.
TIVE MATERIAL" or "DANGER,
RADIOACTIVE MATERIAL". It shall
also provide sufficient information ' Lo
permit individuals handling or using
the containers, or working In the viein.
ity thereof. to take precautions o
#10id OF Minimize exposures.

(3) Notwithsianding the provisions

J

g

Eum licensed materials n guantities

14 e ¥ TP 15548

of paragraph (fx1) of this section Ia
beling 15 nol required
For containers that do not can:

greater L.an the applicabie guantities

# listed in Appendix C of Lhis part.

(i) For containers containing only
natura! uranium or thorium in QuUAnti-
Lies no greater than 10 times the appli-
cable guantities listed in Appendix ©
of this part.

(i) For cantainers that 40 not con.
tain licepsed materials in concentra.
tions greater than the applicable con:
centrations listed in Appendix B,
Tabile ], Column 2. of this part.

(V) FPor containers when they are at-
tended by an individual who takes the
precaulions necessary Lo prevent the
exposure of any individgual to redistion

or radioactive materials in excess of
the limits established by the reguls-
tions in this part.

(v) For containers when they are in
transport and packaged and labeled n
accordance with regulations of the De.
partment of Transportation.

(vi) Por containers which are accessi-
ble ’ only to individuals suthorized to
nandle or use them. or W work in the
vicinity thereof, provided that the con.
tents are identified to such individuals

-
-

g by & readily avallable written record.

- &
ciude radiation levels kinds of material # o (Vil) For manufscturing or process

timale of artivity. aste for which sctivity u ™ eQuipment. such as nuclear reactors,
oy e : Lructor components, piping, and Lanks.

estimated mass enrichment eWw

209
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tended unger the constant survell
iance and immediste control of the U
censee

-

-
Wastt Dissosas

F20301 Genersl reguirement

No licensee shall dispose of licersed
material except

‘a) By tranafer 1o an suthorized re.
cipient a8 provided in the regulations
$In Parts 30.40.60, ¢1. 700r 72 0f this
T chaptler. whichever may be applicable.
" or

(b) As suthorized under § 20.302 or
Part 61 of this chavter or

r____—__dl LR}

™ (e) As provided in § 20303, applics.
bie Lo the disposal of licenssd material
by release inlo sanitary sewerage sys.

cific wastes, or in § 20.108 (Radiosctiy.
Iy in effiuents to unrestricted aress)
e

% TR 2

po
§20302 Method for obaining approval of
proposed dispossl procedures

(a! Any licensee or applicant for & Ii-
cense may apply & the Commussion
for approval of proposed procedures to
dispose of licensed matlerial in »
manner not otherwise suthorized (n
the regulations in this chapter Each
spplication should include & descrip-
tion of the licensed material and any
other radioactive material involved, in-
cluding the guantities and kinds of
such material and the levels of radio-
&clivity invoived. and the proposed
manner and conditions of disposal.
The application should also include an
AnAlysis and evaluation of pertinent
information as Lo the nature of the en.
vironment, lacluding topographical.
geological. meteorological. and hydro.
logical eharacteristics. usage of ground
nd surface walers in the general area,
the nature and location of other po-
tentially affected facilities. and proce-
dures to be observed Lo minimize the
risk of unexpected or hazardous expo-
sures
b

WFR M

4 FRsress—

tems, or in | 20306 for disposal of spe- *

& FR 1820

b The Commussion wiil Aot approve
any appication for & ioense for dis
posal of lpensed material at sen uniest
Lhe applicant shows Lhat ses disposs
offers iess harm 1o man of the envi
ronment Lhan other praciical Alterms
Live methods of disposal

rﬂ 20263 Disposal by relense into sanitary

Senerage yruiems

No licensee shall discharge lloensed
material Into & sanitary sewerage
sysiem unless

21t s readi)y soluble or dispersibie
in water and

(8 The guantity of sny licensed or
other ragioactive malerial released
inte the svsiem by the licensee In any
one day does nol exceed the larger of
paragraphs (b l) or (21 of this section

1) The quantity which, if diluted by
the sverage dally Juantity of sewage
reieased into Lhe sewer by the licensee,
Wil resuit in an average concentration
eGual to the limits specified in Appen-
dix B Table 1. Column 2 of Lthis part
or

2) Ten times the guantity of such
material specified in Appendix C of
this part. and

(1 The gquantity of any licensed or
other radioactive ma'erial released In
any one month, if dliuted by the aver:
age monthly gquantity of waster re
leased by the licensee. will not result
In &N aLerage concentration exceeding
the limits specified in Appendix B.
Tabie 1, Column 2 of this part. and

(d! The gross gquantity of licensed
and other radioactive material, exclud
i*i§ hydrogen 3 and carbon.l4. reieased
Inte the sewerage system by Lhe licens:
te does nol exceed one curie per year

The quantities of hydrogen3d and

carbon-14 released into the sanitary

seRerage system may not exceed §
curies per year for hydrogen-d and 1
curie per year for carbon l4 Excre'a
from individuals undergoing medioal
diagnosis or therapy with radioactive
material shall be exempt from any
limitations contained in this section.

$20.305 Trestment or disposal by inciner-
ation.

No licensee shall treat or dispose of
licensed material by incineration
except for materials listed under
1 20.306 or as specifically approved by
the Commission pursuant to
§1 20106k and 20.302

§20.306 Disposal of specific wastes.

Any licensee may dispose of the o)
lowing licensed material withou!
regard Lo il radioactivity

204

'3 06 microcuries o iess of Fyare
gend or carbon i per gTar  of
medium. used for Liguid sontilistien
counting: una

(! 006 microruries o less of hydro
§en-J or carbon-i4. per gram of animal
Liasue averaged over the weight! of the
entire  animal.  provided however
Lissue may nol be disposed 3f under
2 this section in & manner that! would
sbermil 8 use either a8 food for
x DUmans or &s animal feed
€1 Nothing in Lhis section however
S relieves the licensee of MANLAINING re
tords showing the receipt. trarsfer
and disposal of such byproduct mater
Ml as specified in § 30 81 of this chapter
and

@) Nothing in this section relieves
the licensee (rom complying with
other applicable Pederal State and
l0cal reguialions governing any other
Loxic of hazardous property of these
J\uenm.

r—
20311 Tranaler for dispossl and
manifests.

(8] Purpose. The requirements of this
secton are designed to control transfers
of radicactive waste intended for
disposal &t & land disposal facility and
extablish & manifest tracking systrm and
supplement existing requirements
concerning transfers and recordkeeping
for such wastes, The reporting and
recordkeeping requirements contained
in this section have been approved by
the Office of Management and Dudget:
OMB approval No. 3150-0014,

{b] Each shipment of radicsctive
waste (0 & licensed land disposel lacility
must be sccompanied by » \

n *nifest that containg

-

:

pserson generating the wante. The
manifeqt shall also include the name,
« eddress. and telephone number or the
“ rame and EPA hazardous waste

S

transporting
disposal facility The manifest must also
indicate as completely as practicable a
p:rotul description of the waste. the
quaaty: e ke redionctoiy: nd e
tity: ™" \
chemical form The

|
?
;
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Lavirenmeniel Protection Agency
reguletions or requirements of the
receiver, provided all the required
information is included Coples of
manifests required by this section may
be legible carbon copies or legbile
photocoples.

[¢) Ea 3 manifest must include o
cerufication by the waste generator that
the trensported materiale are properly
clussified described packeged marked
and labeled and are o proper condition
for hmnomuu sccording to the
spplicable regulations of the
Department of Tressportation and the
Commission. An sutborized
representative of the waste tor
shall sign and dete the mandest

(d] Any genersling licenses who
translers radionctive waste 1o » land
disposal facility or a licersed waste
collector shall comply with the
requirements in paragraphs (d)(1)
through (8) of this section. M¥
generating licensee who transfers waste
10 & Lcensed wasie processor who treats
or repackages waste shall comply with
the requirements of paragrephs (d)(4)
mou$ (8] of this section. A licensee

(1) Prepare all wantes 5o that the
waste ls classified according to § 8158
and meets the waste characteristics
requirements (o § 1.50 of this chapter

(2) Label each package of weste to
Identify whether it is Class A waste,
Class B waste. or Class C waste. in
accordance with § 81.58 of this chapter:

(3) Conduct & quality control program
to assure compliance with §§ 81.55 and
81.58 of this chapter: the program must
include management evalustion of
sudite

(4) Prepare shipping manifests 1o meet
the requirements of §§ 20.311 (b) and (¢)
of this part

(5) Forward a copy of the manifest to
the intended recipient, st the time of
shipment: or. deliver to & collectior st the
u:;&o wasle s col‘loclod. obla -
ecknowledgement of receipt in the form
of & signed copy of the manifest or
equivalent documentation from the
coliector,

(8) Include one copy of the manifest
with the shipwent:

(7} Retain u copy of the manifest and
documentation of scknowl tof
receipt as the record of tranafer of
licensed material as required by Parts
30. 40, and 70 of this chapter and,

(8) For any shipments or any part of a
shiproent for which scknowledgement of
receipt has not been received within the
times set forth in this section, conduct
an investigation i accordance with
parsgraph (h) of this section

(&) Any waste collector Licensee who
handles only prepackaged waste shall

November 30, 1988
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1) Acknowledge recaipt of ibe waste
from the generaior within one week of
receipt by mmum: 1 copy of the
manifest or equivalent entation

(2) Prepare & new manifes* to rofinct
consclideted shipments. the new
muni‘ent shall sarve e o listing or index
for the detailed genera’or maaifests,
Copies of the generator menifests shall
be & part of the new manifest The waste
collector may prepare 8 new manifest
withou! attaching the genersior
manifests, provided the new manifest
containg for each chm the
informetion specified (n paragraph (b) of
this section. The collector licensee shall
certify that nothing has been done to the
waste which would invalidate the
genersior s certification:

(3) Forward & copy of the new
manifest to the land disposal lacility
operator at the ume of shipment;

(4) Include the new manifest with the
shipmen! 1o the disposal site;

(8) Retcin o copy of the manifest and
documentation of acknowledgement of
receipt as the record of tr of
Licensed material ae required by Parts
30. 80, end 70 of this chapter, and retain
information from genersior manifests
until disposition (s authorized by the
Commission: and.

(6) For any shipments or any part of &
shipment for which acknowledgement of
receipt is not received within the times
set forth (n this section, conduct an
investigation in sccordance with
paragraph (h) of this section.

(N Any licensed waste processor who
treats or repackuges wastes shall

(1) Acknowledge receipt of the waste
from the generstor within one week of
receipt by returning a ¢ copy of the
manifest or equivalent tetion:
th?, Prepere & m: undm’:n a.u“u

ulrements of paragre }
(<) of this section. Preparation of the
new manifes! reflects that the processor
is ible for the wante;

4] all wastes so that the
warle is classified according to § 8158
and meets the wasie characteristica
requirements in § 81 .56 of this chapter:

(4) Label each pe of waste W0
identify whether it is Class A waste.
Class B waste, or Class C wasta, in
sccordence with §§ 81.58 and 01.57 of
this chapler

(8) Conduct & - ality control
o assure compliance with §§ 81.58 and
6156 of this chapter. The peogram shall
Include management evaluation of
sudits;

(6) Forward a copy of the new
manifest 1o the disposa!l site operator or
waste collector af the time of shipment,
or deliver to & collecior ot the time the
wasie s collected. obta
acknowledgement of receipt in the form
of & vigned copy of the manifest or

20-12

2031k

FART 20 « STANDARDS FOR PROTECTION AGAINST RADIATION

equivalent documentation by the
cellector

7] Include the new manifest with the
thipment

[8) Rerain copies of origing meniiests
and new manifes's and documentation
of acknowledgement of receipt as the
record of transfer of licensed meterial
reqiired by Parts 30. 40 end 70 of thus
chapier and

18) For Q‘ny ob;«pcr:ov&:rou: ofa
shipmen! for which scknowledgement 1y
no!l received within the times se! forth in
this section. conduct an investigation in
socordence with paregraph (h) of this
section

l1) The land disposal facility opersior
shall

’
(1] Acknow!edge receipt of the waste
within one week of receipt by retuming
& signed copy of the manifest or
equivalent documeniation to the
shipper The shipper to be notified is the
licenses who last possessed the waste
and transierred the waste to the
operator. Tue returned copy of the
marules! or equivelent documentation
shall indicate any
between materials listed on the manifest
and materials received
{2) Maintain copies of all completed
manifests or equivalent documentation
until the Commission suthortas their
|_disposition. and

(3) Notify the shipper {ie., the
L generalot, the collecior, or processor) and
3 the Regional Administrator of the nearsat
= Commission Regional Office listed to
¢ Appendix D of this part when any
~ shipmen! or part of & shipment has not
" arrived within 80 deys (e advance
|_munifest was recelved.

O FR S0

(h) Any shipment or part of a
shipment for which scknowledgement i
nol received within the Umes set lorth in
this section, must:

(1) Be investigated by the shipper i
the shipper has not received notification
:L‘ receipt within 20 days after transfer,

-mlumn‘*:‘d 'lb~
vestigation trecing
ﬁtm:ﬂﬁnomvmh
oeares! Commission Regional Office
listed in D of this part. Each

investigation shall flle & writien repart
with the nearest Commission s Regiona
office within 2 weaks of completion of
the investigetion.

a7 F RS Iees
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RECORDS, REPORTS, AND
NCTIFICATION

§20.461 Records of survers, radiation
montenng. snd dispossl

(a) Each licensee shall maintain re
cords showing the radiation exposures
of all indiviousls for whom personne!

i MONIOring is required under § 20.202

a of the regulaticns In this part. Such
records shall Ue kept nn Form NRC-S,

£ in accordance with the instructions
contained (n that fors or on clear and
legible records containing all the in-
formation required by Form NRC-S.
The doses entered on the forms or re:
cords shall be for periods of time not
exceedinie one calendar quarter

-

te)1) Records of individual exposure
1o radiation and to radicactive mater::
Al which must be maintained pursuant
Lo the provisions of paragraph (a) of
this section and records of bioassays,
including results of whole body count-
m;o examinations, made pursuant to
l § 20108, shall be preserved untll the
. Commission authorizes disposition.
(2) Records of the results of sirveys
& and monitoring which must be main-
= lained pursuant to paragraph (b) of
T this section shall be preserved for two
years after completion of the survey
except Lhat the following records shall
be maintained until the Commission
authorizes their disposition: (1) Re-
cords of the results of surveys to de.
termine compliance with § 20.103a);
(1) in4he absence of personnel moni.
t:x. data. records of the results of
§ ¥s Lo determine external radi-
ation dose; and (i{i) records of the re-
sults of surveys used to evaluate the
release of radioactive effluents to the
-environment.

‘Section 20304 provided for burial of
small quantities of licensed materials in soil.

Appears in the Frotral
Rzourren of October 30, 1980 (48 FR 71782),

'See footnote 1 to paragrapn (b) of this
section.

June 20, 1990 (reset)
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(3] Records of disposal of bcenaed
? materials made pursuant to §f 032
2030 removed § 20.304, ' «nd Par1 §t of
this chapter re (0 be mainteiied untl
the Commisrion suthorizas their

L dsposition
l' (4) Records shich must be maun.
the original or a reproduced copy or
microform if such reproduced copy ©f
microform s duly suthenticated by
| authorized personnel and the mic o
o form is capable of producing & “lear
£ and legible copy after storage for *he
& period specified by Commission 1. -
ations
(8) 1f there {s & coiflict between the
Commission's regulations in this part,
license oondition, or techrniical specifi
cation, or other written Commission
approval or authorization pertaining
to the retention period {or the same
type of record, the retention per' ¢
specified In the reguiations in tLuus
part for such records shal apply
unless the Commission pursuant to
{ 20501, has granted a specific exemp-:
tion {rom the record retention reguire.
ments specified in the regulations in
. Lhis pant

[7120.402 Reports of thef or loss of
ficensed material

(a)(1) Each licensee shall report 1o the
Commission. by telephone, immediately
alter it determines that a loss or theft of
licensed material has ocourred in such
quantities and under such circumstances
that it appeats 11 the licensee that a
substantial hazard may result to persons
in unrestricted areas.

[2) Reparts must be made as {ollows:

(1) Licensees having an instelled
Emergency Notification System shall
make the reports to the NRC Operations
Center in accordance with § 5072 of this
chapter.

(i1) ALl other Lcensees shall make
reports to the Administrator of the
appropriate NRC Regiona’ Office listed
in Appendix D of this part.

(b) Each licensee who makes a repor!
under paragraph (a) of this section shall.
within 30 days after learning of the loss
or theft make & report in writing to the
US. Nuclear Regulatory Commission.
Document Control Desk. Washington.
D.C, 20888, with a copy to the
appropriate NRC Regional Office listed

in Appendix D of this part. The report
_ shall include the following information:

f (1) A gescription of the licensed ma-
5 terial involved, including kind, quanti-
ty. chemical, and physical form;

(2) A description of the circum-
stances under which the loss or theft
occurred,

(31 A statement of disposition or
r:obable dispusition of the licensed
material involved:

t4) Radiation exposures to individ

ayra

LR L BT R

M bR Y00

laned pursuant to this part may be &

Lwals, cirtumstances under which the
exposures oocurred, and the extent of
possibie hazard to persons W unres:
tricted areas

(§) Acliens which have been taken.
Or Wi.l De (aken, L4 recover the materi-
&l and

6) Protedures or measures which
have beein or will te adopted to pre-
& vent a recurrence of the loss or theft
K of licensed material

ic: Subsegquent to filing the written
report the licensee shall also report
ANy substantive additionsal nferma
, tion on the Joss of theft which be:
| romes available to Lthe |icensee. within
30 dayvs after he learns of such infor-
mation

(d) Any report filed with the Com-
mission pursuant to this section shall
be 50 prepared that! names of individ-
UBs W N may have received exposure
to radiation are stated in a separate
| part of the report

" (#) For ho'ders of an aperating license
for & nuclear power plant. the events
included in paragraph (b) of this section
| raust ba reported in accordance with the
procedures described in §50.73 (b), (¢),
{d). (), and (g) of this chapter and must
include the information required in
paragraph (b of this section Events
repoited in accordance with §50.73 of
chis chapte® need uot be reported by &

2 duplicate roport under paragraph (b) of
= this section.

§ 20,403 Notfications of Incidents.

(a) Immed:aie notification. Each
licensee shall immediately report any
events involving byproduc.. source, or
sp *clal nuclear material possessed by
the licensee that may have caused or
L thre dtens (o cause:

(1) Exposure of the whole body of
any individual to 25 rems or more of
radiacion: exposure of the skin of the
whele body of any individua! of 150
rems Oor more or radiation, or exposure
of the feet, ankles, hands or forearms
of any ‘ndividual to 375 rems or more
o rediavion; or
f (2) The release of radioactive mater!-
R a4l in concentrations which, If averaged
over a period of 24 hours, would
exceed 5 200 tunes the limits specified
for sucli materials in Appendix B,
Table 11 of this part; or
(3) A loss of one working week or
more of the operation of any facilities
[ afferted. or
-

a8 FR 3

(4) Damage Lo property in excess of
£200.000.

L
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{(b) Twenty-four hour notificotion
Fach licensee shall within 24 hours of
discovery of the event. report any event
involving liconsed material possessed
by the licensee thal tuay have caused or
§ threalens 1o cause:

res3 FR 3388

(1) Exposure of the whole body of
any individual o § rems or more of ra-
diation: exposure of the ssin of the
whole body of any individual to 30
rems or more of radiation. or exposure
of the feet, ankles hands or forearms
10 75 rems or more of radiation, or

(2) The release of radioactive materi.

:
Al in concentrationt which, i averaged
over & period of 24 hours. would

{

=

-

~

&

-5——-—-‘

exceed 500 times the limits specified
for suth materials in Appendix B,
Table 11 of this part; or

(3) A loss of one day or more of the
nperation of any facilities affected, or

(4) Damage L0 property in excess of
$2 000,

(¢) Any report filed with the Com-
mission pursuant to this section shall
£ be prepared so that names of individ-
& uals who have received exposure 1o ra-
% diation will be stated In & separale
Q_ part of the report. ’

(d) Reports made by licensees in
response to the requirements of this

§ section must be made as follows:
= (1) Licensees that have an installed
¥ Emergency Notification System shall
» make the reports required by apha
¥ (a) and (b) of this section to the NRC
Operations Center in sccordance with
§ 50 72 of this chapter,

(2) All other licensees shall make the
grcports required by paragraphs (a) and
= [b) of this section by telephone 1o the
% NRC Operations Center ' and by
z telegram mailgram, or facsimile 1o the
~. Administrator of the appropriate NRC
< Regional Office listed in Appendix D of

Llhll part

§ 20404 [Reserved!

§ 20,405 Reports of oversiposures and

SICHIMVE VSIS AN CONCINTrEBONe.

{4){1) In addition to any notification

required by § 20 403 of this part, each
licensee shall make a report in writing

2 concerning any one of the fo"owin’

2 types of incidents within 30 days of its

o occurrence:

« (1) Each exposure of an individual to

% radiation in excess of the applicable

limits in §§ 20101 or 20.104(a) of this

part, or the license:

(11) Each exposure of an individual to
radioactive material in excess of the
applicable limits in §§ 20.103(a)(1).
20.103(a)(2). or 20.104(b) of this part, or
in the license:

> ' Commercial teiephone aumber of (he NRC
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[111) Levels of redistion or
concentrations of radioactive materia! in
& restricted area in excese of any other
eppucable limit in the bcense:

{iv) Any incident for which
notification s required by § 29.403 of
thit part: or

(v) Levels of rudiation or
concentrations of radioactive material
(whether or not invalving excessive
exposure of any individual) in an
unresincted ares in excess of ten fimes
any applickble limit set forth in this part
or in the license

(2) Each report required under
patagraph (8){1) of this section must
describe the extent of exposure of
individuals to radiation or to radioactive
matenral, including:

(1} Estimates of each individual's
exposure as required by paregraph (b)
of this section:

() Levels of radiation and
concentrations of radioactive materne)
involved,

[1i1) The cause of the exposure, leve!s
or concenttations: and

(1v] Corrective steps taken or planned
to prevent & recurrence

v Any report filed with the Com-

mission pursuant Lo paragraph (a) of

this section shall include for each indi-

LU B L L S—

with the pro.edures described (n
paragraphs .73 (b} (c). {d), i) and (5!
of this chapler and wust sleo (nclude the
informeUon requited by paregraphs (a)
and (c] of this section. lncidents
reported in acoordance with § 50.73 of
this chapter need not be reported by «
dupl cate report under paragraphs (&) of
'c) of this section.

(e) All ather licensees whe inake
reports under paragraphs (8) or (¢) of
this section shell, within 30 days alter
‘eaming of the overexposure or
excesnive leve! or concentration, make &
report in writing to the U.S, Nuciear
Regulatory Commission, Docut.ent
Control Desk. Washington, D.C. 20885,
wilh & copy to the appropriate NRC
Regional Office listed in Appendix D of
this part.

3). r

a8

§ 20406

[Reserved)

“Jfﬂd

Each person described in § 20408 of

J'ntm Porsonnel monhoring reports.

this part shall, within (e first quarter of

7 each colendar year, submit to the

v
~

4
-

vidual exposed the name, social secu- $

rity number, and date of birth. and an

estimate of the individual's exposure.
The report shall be prepared so that

this information is stated in & separste

part of the report.

{c)(1) In addition to any notification
required by § 20403 of this part, each
licensee shall make 8 report in writing of
levels of radiation or releases of
radioactive matenal in excess of limits
specified by 40 CFR Part 100,
“Environmental Radiation Protection
Standards for Nuclear Power
Operations.” or in excess of license
conditions related to complience with 40
CFR Part 190.

(2] Each report submitted under
paragraph (c)(1) of this section must
describe:

(1) The extent of exposure of
individuals to radiation or to radioactive
material

{1i) Levels of radiation and
concentrations of radioactive material
involved;

{i1l) The cause of the exposure, levels,
or concentrations: and

{iv) Corrective steps taken or planned
to essure against a recurrence. including
the schedule for achieving conformance
with 40 CFR Part 190 and with
associated license conditions.

(d) For holders of an opersting license
for » nuclear power plant, the incidents
included in paragraphs (a) or (c) of this
section mus! be reported in sccordance

-

aprRa

Diretor. Office of Nuclear Regulatory
Reser~ch. US. Nuclear Regulatory
Commussion. Washington. DC 20555, the
reports specified in puragraphs (8) and
(b) of this section, covering the
preceding calendar year '

e

(a) A report of either (1) the total
number of individusls for whom per-
sonnel monitoring was required under

during the calendar year; or (2) the
total number of individuals for whom
personne! monitoring was provided
during the calendar year: Provided,
however, That such total includes at
least the number of individuals re-
quired to be reported under paragraph
(a)x1) of this section. The report shall
indicate whether it is submitted in ac-
cordance with paragraph (axl) or
(aX2) of this section. If personnel
monitoring was not required Lo be pro-
vided to any Individual by the licensee
under §§ 20.202(a) or 34.33(a) of this
chapter during the calendar year, the
licensee shall submit a negative report
indicating that such personnel moni-
toring was not required.

(b) A statistical summary report of
the personnel monitoring information
recorded by the licensee for individ-
uals for whom personnel monitoring
was either required or provided, as de-
scribed in paragraph (a) of this sec-
tion, indicating the number of Individ.

7
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The low exposure range data are re.
quired In order to obtain better infor-
mation aboul the exposurss sctually
recorded. This section does not require
improved measurements,

420408 Reports of personnel monitoring

on  lermination of employment or,

work.

(a) This section applies to each

person licensed by the Commission to

(1) Operate & nuclesr reactor designed
1o produce electrical or heat ene
pursuapt to § 80.21(b) or § 50.22 of thie
chapter or s westing facility as defined in
§ 50.2 of this chapter.

(2) Possess or use byproduct materi

T N for purposes of radiography pursu-
§20.202() or § 34.33(8) of this chapter s. &0t 10 Parts 30 and 34 of this chapter;

--

-
-

-
-

®

&

(3) Possess or use st any one time,
for purposes of fuel processing, fabri-
cating. or reprocessing, special nuclear
material In & quantity exceeding 5,000
grams of con uranium-2385, urs-
nium-233, or plutonium or any combi.
nation thereof pursuant to Part 70 of
this chapter;

(4) Possess high-level radioactive
waste &t & geologic repository oper:
ations ares pursuant to Part 60 of this
chapter; or

(5) Po:o::n spent '!::'I in an
independent spent fuel storage
installation (ISFSI) or possess spent fuel
or high level radioactive waste in 8
monitored retrievable storage
inslalletion (MRS) pursuant to Part 72 of
this chapter, or

=

= (6) Possess or use st any one time,

-
~
-

for processing or manufacturing for

ukls whose total whole body exposure * distribution pursuant to Parts 30, 32,
recorded during the previous calendar & Of 33 of this Chapter, byproduct mate-

T A hicenese whose License sxpites of ermingis
prior 10, of on the last day of the calendar yesr.
shall submit reporis 8! the expiration or iermination
m.mm:;:‘ndm'w&nu

-

rial in quantities exceeding any one of

¥ the following quantities:



A pART 20 0 STANDARDS FOR PROTECTION AGAINST RADIATION

Tures

jig1Es
£

e 1Y '

n .
sBs.8..

[ O i

he Lommoanor g, egue 8§ WEANM Conee o
Br e RBL Rt o s o i | 20 M epern e
CEENISEL ATD 0 BT 1D e S00NCNS N o0 "~
ST QU SNt 1D LA SOMSEIe 1t lor
-ty

L

(7) Receive radioactive waste from
other persons for duposal under Part 81
of this chapter.

LA ’
r LY 006‘

B (b) When an individual terminates

employment with a Licensee described in
patagraph (a) of this section, or an
ndividual assigned to work in such a
l.censee's facility. but not employed by
the licensee. completes the work
assignment in the licensee's facility, the
Hoensee shall furnish to the REIRS
Project Manager. Office of Nuclear
Regulatory Research. U.S. Nuclear
Regulatary Commission. Washington,
OC 20535, @ report of the individual's
exposures to radiation and radioactive
matenal, incurred during the period of
employment or work assignment in the
licensee's facility, containing
~formation recorded by the licensee
rursuant to §§ 20.401{a) and 20.108.
Such report shall be furnished within 30
days al'er the exposure of the individual
has been determined by the licenser or
90 days alter the date of termination of
employment or work assignment,
whichever is earlier,

56 FR 3207

§ 20408 Notifiestinns and reports (o indi.
vidualy

(8) Reguirements for notifications
and reports to individuals o! exposure
Lo radiation or radioactive materie] are
specified in § 19.13 of this chapter

(B) Wher a licensee s reguired pur-
Suant to §§ 20405 or 20,408 to report

0 Lhe Commission any exposure of an

individual to radiation or radiosctive
material. the licensee ahall also notify
the individual 8Such notice shall be
‘ransmi‘ted at a time not later than
the transmit*al o the Commiss'on.
and shall comply with the provisions
of §1#.13(a) of this chapter.

e FR2222

r EXCEPTIONS AND ADDITIONAL
Requinpmrnts

£ 20501 Applications for exemptions.

The Commission may, upon applica.
tion by any licensee or upon its own
initiative, grant such exemptions from
the requirements of the regulations in
this part as it determines are author.
ized by law and will not resuit in
undue hazard to life or property.

§ 20502 Additional requirements.

The Commission may, by rule, regu.
lation, or order, impose upon any U
censee such requirements, in addition
Lo those established in the reguiations
n this part, as It deewns appropriate or
necessary to protect health or 1o mini-
mize danger Lo life or property.

L EnrorceMent

25 R e

P
20601 Vielations

An injunction or other court order
may be obtained prohibiting any vicls-
tion of any provision of the Atomic
Energy Act of 1954, as amended, or
Title II of the Energy Reorganization
Act of 1974, or any regulation or order
issued thereunder. A court order may
be obtained for the payment of a civi
penalty imposed pursuant to section
234 of the Act for violation of section
53, 57, 62, 63, 81, 62, 101, 103, 104, 107,
or 109 of the Act, or section 208 of the
Energy Reorganization Act of 1974, or
any rule, reguiation, or order ssued
thereunder, or any term, condition, or
limitation of any license lssued there-
under, or for any violation for which a
license may be revoked under section
186 of the Act. Any person who will-
fully viciates any provision of the Act
Or any regulation or order issued
thereunder may be gullty of & crime
and, upon conviction, may be punished
by fine or imprisonment or both, as

provided by law.
.

FRAIra

40
L4

[Note removed 49 FR 19623

20.601°
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§ 201001 Purpose.

{a] The regulations . * this pan
establish standards for protecton
against Wonizing radiation re<ul. ng from
activities conducted urder lcenses
1gsued by the Nuclear Reguiatory
Commission. These reguiations are
issuéd under the Atomic Energy Aot o
1954, 4s amended. and the Energy
Reorganization Act of 1%74. as amende |

(&) I 18 the purpose of the regulations
in this part 1o control the receipt.
possession. use. transfer and disposal
of licensed material by any hoensus in
such a manner that the otal dose 1o un
individual [including doses resulting
from licensed and nlicensed
racioactive matenal and from radiation
sources other than background
radiation) does not exceed the
standards for protection against
radiation prescribed in the regulations in
this part. However. nothing in this part
shail be construsd as limiting actions
that may be necessary to protect nealih
and safety.

§ 20,1002 Scope.

The regulationa in this part apply
persons licensed by the Commission to
receive, possess. use, transter, or
dispose of byproduct. source. or special
nuclear matenal or to « perate &
production or utilizaton facility under
parts 30 through 35, 39. 40, 50, 60. 61. 70
or 72 of this chapter. The limits tn this
part do not apply to doses due to
background radiation. tu exposure of
patients to radiation for the purpase of
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quality fuctor. and all other necessary
modifying factors at the location of
interest. The units of dose equivalent
ate the rem and sievert (Sv)

Desimetry processgr mesns an
individual or an organiiation that
proresses and evaluates individual
monitoring equipment in order to
determine the radiation dose delivered
to the equipment.(Mgse = Zwyby el

Effective dose equivalent (Hg) is the
sum of the products of the dose
equiviient to the organ ot tissue (Hy)
and the weighting factors (we]
applicable to each of the body organs or
tissues that are irradiated (Mg =
vava

Embryo/fetus means the developing
human organism from conception until
the time of birth

Entrance or access poini means any
location through which an individual
could gain access to radiation areas or
to radioactive materials This includes
enlry or exit portals of sufficient size to
permit human entry, irrespective of thei)
intended use.

Exposure means being exposed to
lonizing radiation or to radicactive
material

Externol dose means that portion of
the dose equivalent received from
radiation sources outside the body.

Extremity means hand. elbow. arm
below the elbow, foot, knee. or leg
below the knee.

Eye dose equivalent applies to the
external exposure of the lens of the eve
and is taken as the dose equivalent at a
mn:;e depth of 0.3 centimeter (300 mg/
ome).
Generally applicable environmental
radigtion standards means standards
issued by the Environmental Protection
Agency (EPA) under the authority of the
Atomic Energy Act of 1954, as amended.
that impose limits on radiation
exposures or levels, or concentrations or
quantities of radioactive material, in the
general environment outside the
boundaries of locations under the
control of persons possessing or using
radioactive material,

Government ogency means any
executive department, commission.
independent establishment. corporation
wholly or partly owned by the United
States of America, which is an
instrumentality of the United States. or
any board. bureay, division, service.
office. officer. authority. administration,
or other establishment in the executive
branch of the Government

Gray [See § 20.1004].

Hm{ radiation areq means an area,
accessible to individuals, in which
radiation levels could result in an
individual receiving a dose equivalent in
excess of 0.1 rem (1 mSv) in 1 hour at 30
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centimeters from the radiation source or
from any surface that the radiation
penetrates.

Individual means any human being

Individial monitoring means—

(1) The assessment of dose equivalent
by the use of devices designed to be
worn by an individual:

(2) The assessment of committed
effective dose equ valent by bioassay
[see Bioassoy) or by determination of
the time-weighted air concentrations to
which an individual has been exposed
i.e. DAC-hours; or

[3) The assessment of dose equivalent
by the use of survey data

Individual Monitoring Devices
findividual monitoring equipment)
means devices designed 10 be worn by a
single individugl for the assessment of
dose equivalent such as film badges.
thermoluminescent dosimeters (TLDs).
pocke! ionization chambers. and
personal (“lapel”) air sampling devices.

Internal dose means that portion of
the dose equivalent received from
radioactive matenal taken into the

ody.

License means a license issued under
the regulations in parts 30 through 38, 36,
40, 50. 80, 81, 70, or 72 of this chapter

Licensed moterio/ means aource
material, special nuclear material, or
byproduct material received. possessed,
used, transferred or disposed of under a
general or specific license issued by the
Commission.

Licensee means the holder of a
license.

Limits (dose limits) means the
permissibie upper bounds of rad ation
doses.

Lost or missing licensed material
means licensed material whose location
is unknown. It includes material that has
been shipped bu! has not reached its
destination and whose location cannot
be readily traced in the transportation
system,

Member of the public means an
individual in a controlled or unrestrict.d
area. However. an individual is not a
member of the public during any period
in which the individual receives an
occupational dose.

Minor means an individual less than
18 years of age.

Monitoring (radiation monitosing.
radiation protection mor.* » ing) means
the measurement of radizt.on levels,
concentrations, surface area
concentrations or quantities of
radioactive material and the use of the
results of thess measurements to
evaluate potential exposures and doses.

Nonstochastic effect means health
effects, the severity of which varies with
the dose and for which a threshold is
believed to exist. Radiation-induced
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cataract formation is an example of a
nonstochastic effect falso called a
deterministic effect

NRC means the Nuclear Regulaton
Commission or its duly authorized
representatives

Occupatienal dose means the dose
received by an individual in a restnicted
area or in the course of employment in
which the individual's assigned duties
involve exposure to radiation and 1o
radioactive material from licensed and
urnilicensed sources of radiation. whether
in the possession of the licensee or other
person. Occupational dose does not
include dose received from background
radiation, as a patient from medical
practices. from voluntary participation
in medical research programs or as a
member of the general public

Person meansy-~

(1) Any individual, corperation.
partnership. firm, association. trust,
estate. public or private institution,
group, Government agency other than
the Commission or the Department of
Energy (except that the Department
shall be considered a person within the
meaning of the regulations in 10 CFR
chapter [ to the extent that its fanilities
and activities are subject to the
licensing and related regulatory
authority of the Commission under
section 202 of the Energy Reorganization
Act of 1974 (88 Stat, 1244), the Uranium
Mill Tailings Radiation Control Act of
1878 [92 Stat. 3021), the Nuclear Waste
Policy Act of 1982 (96 Stat. 2201). and
section A{b)(2) of the Low-Level
Radioactive Waste Policy Amendments
Act of 1985 (99 Stat. 1842)). any Siate ur
any political subdivision of or any
’x\{m’ul entity within a State, any

oreign government or nation or any
paliticai subdivision of any such
government or nation. or other entity:
and

{2) Any legal successor.
representative, agent, or agency of the
foregoing.

Planned special exposure means an
infrequent exposure 1o radiation,
separate from and in addition to the
annual dose limits.

Public dose means the dose received
by a member of the public from
exposure to radiation and to radioactive
material released by a licensee. or to
another source of radiation either within
a licensee's controlled area or in
unrestricted areas. It does not include
occupational dose or doses received
from background radiation. as a patient
from medical practices. or from
voluntary participation in medical
research programs

Quality Factor {Q) means the
modifying factor (listed in tables

SR et B B
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1004(b).1 and 1004(b).2 of § 20.1004) that
is used to derive dose equivalent from
absorbed dose

Quorter means a period of lime equal
to ane-fourth of the year obsesved by
the licensee (approximately 13
consective weeks), providing thal the
beginning of the first quarter in @ year
cointides with the starting date of the
year and that no day is omitted or
duplicated in consecutive quarters

Rad (See § 20.1004)

Radiation (ionizing radiation) means
alpha particles. beta particles. gamma
rays. x-rays. neutrons. high-speed
electrons. high-speed protons, and other
particles capable of producing ions.
Radiation. as used in this part does not
include non-ionizing radiation, such as
radio- or microwaves. ur visible,
infrared, or ultraviolet light

Radiation area means an area,
accessible to individuals, in which
radiation levels could result in an
individual receiving a dose equivalent in
excess of 0.005 rem (0.05 mSv) in 1 hour
&t 30 centimeters from the radiation
source or from any surface that the
radiation penetrates.

Reference man means a hypothetical
aggregation of human physical and
physiological characteristics arrived at
by international consensus. These
characteristics may be used by
researchers and public health workers
to standardize results of experiments
and to relate biological insult 10 a
common base.

Rem (See § 20.1004)

Respiratory protective device means
an apparatus, such as a respirator, used
to reduce the individual's intake of
airrbome radioactive materials.

Restricted arec means an area. access
to which is limited by the licensee for
the purpose of protecting individuals
against undue risks from exposure to
radiation and radioactive materials.
Restricted area does not include areas
used as residential quarters, but
separate rooms in a residential building
mnsz,bc set apart as a restricted area.

nitary seweroge means a system of
public sewers for carrying off waste
water and refuse, but excluding sewage
treatment facilities, septic tanks, and
leach fields owned or operated by the
licensee.

Shallow-dose equivalent (Hy). which
applies to the external exposure of the
skin or an extremity, is laken as the
dose equivalent gt a tissue depth of
0.007 centimeter (7 mg/cm?) averaged
over an area of 1 square centimeter.

Sievert (See § 20.1004)

Site boundary means that line beyond
which the land or property is not owned,
leased. or otherwise controlled by the
licensee.
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Source material means—

(1y Uranium or thorium or any
combination of uranium and thorium in
any physical or chemical form: or

(2] Ores that contain. by weight, one-
twentieth of 1 percent (0.05 percent), or
more. of uranium, thorium. or any
combination of yranium and thorium,
Source material does not include special
nuclear matenal

Special nuclear material meansg-—

(1) Plutonium. uranium-233, uranium
enriched in the isotope 233 or in the
isolope 235, and any other material that
the Commission. pursuant to the
provisions of section 51 of the Act,
determines to be special nuclear
material, but does not include source
material; or

{2) Any meaterial artificially enriched
by any of the foregoing but does not
include source material

Stachastic effects means health
effects that occur randomly and for
which the probability of the effect
occurring. rather than its severity. is
assumed to be a linear function of dose
without threshold. Hereditary effects
and cancer incidence are examples of
stochastic effects.

Survey means an evalulation of the
radiological conditions and potential
hazards incident to the production, use,
transfer. release, disposal, or presence
of radioactive material or other sources
of radiation. When appropriate. such an
evaluation includes & physical survey of
the location of radioactive material and
measurements or calculations of levels
of radiation, or concentrations or
quantities of radicactive material
present.

Total Effective Dose Equivalent
(TEDE) means the sum of the deep-dose
equivalent (for external exposures) and
the committed effective dose equivalent
(for internal exposures)

Unrestricted area means an area,
access 1o which is neither limited nor
controlled by the licensee.

Uranium fue! cycle means the
operutions of milling of uranium ore,
chemical conversion of uranium,
isotopic enrichment of uranium,
fabrication of uranium fuel generation
of electricity by a light-water-cooled
nuclear power plant using uranium fuel,
and reprocessing of spent uranium fuel
to the extent that these activities
directly suppert the production of
electrical power for public use. Uranium
fuel cycle does not inciude mining
operations, operations at waste c'isposal
sites. transportation of radicactive
material in support of these operations,
and the reuse of recovered non-uranium
special nuclear and byproduct materials
from the cycle.
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Very high rodiotion arec means an
area. arcessible to individuals. in which
radiation levels could result in an
individual receiving an absorbed dose in
excess of 500 rads (5 grays) in 1 hour at
1 meter from a radiation source or from
any surface that the radiation
penetrates

[Note: At very high doses received at high
dose rates, units of absorbed dose (e.g rada
and gravse) are appropriate. rather than unis
of dose equivalen! (e g. rems and sieverts))

Week means 7 consecutive days
starting on Sunday.

Weighting factor wy, for an organ or
tissue (T) is the proportion of the risk of
stochastic effects resulting from
irradiation of that organ or tissue to the
total risk of stochastic effects when the
whole body is irradiated uniformly. For
calculating the effective dose equivalent
the values of wy are:

ORGAN DOSE WEIGHTING FACTORS

Orgen o tesue w.
Gonads 028
Groast 018
Aed bone marow 012
LA - vinccnsininrvasegom 012
Thyroud. ... coceenie 20
Bone sunaces 003
Remancer ... .. . 1030
Whote Boay ... 1100
+0.30 from 0.08 for sach of 5 “remander
organs the siun and the ens of he eye)
thal recene it doses.
'Mhmd—lz-'nmm
nmmma the internai dose) &
factor, wy= 1 0, has been specihied
The use ww‘mmm
sure wil be On & CASe-Dy-CHSe Daws untl
SUCH DM 88 ADECTIC QUIOENCEH 1§ 1SSUSO
Whole body means, for purposes of

external exposure, head. trunk
(including male gonads), arms above the
elbow. or legs above the knee.

Working level (WL) is any
combination of short-lived radon
daughtere (for radon-222: polonium-218.
leed-214. bismuth-214, polonium-
214: and for radon-220: poionium-2186,
lead-212, bismuth-212, and polonium-
212) in 1 liter of air that will result in the
ultimate emission of 1.3 x 10 *MeV of
potential alpha particle energy.

Working level month (WLM) means
an exposure to 1 working level for 170
hours (2,000 working hours per year/12
months per year=approximately 170
hours per month).

Year means the period of time
beginning in January used to determine
compliance with the provisions of this
part. The licensee may change the
starting date of the year used to
determine compliance by the licensee
provided that the change is made at the
beginning of the year and that no day (s
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omitted or duplicated in consecutive
years.

§20.1004  Units of radiation dose.

(@) Definitions. As used in this part,
the units of radiation ¢yse are:

Grey {Gy) 1s the S unit of absorbed
dose One gray is equal to an absorbed
dose of 1 Joule/kilogram (100 rads)

Rod is the spec.al unit of absorbed
dose. One rad is equal 1o an absorbed
dose of 100 ergs/gram or 0.01 joule/
kilogram (0.01 gray)

Rem is the special unit of any of the
quantities expressed as dose equivalent
The dose equivalent in rems is equal to
the absorbed dose in rads multiplied by
the quality factor (1 rem =0.01 siever?).

Sievert is the Sl unit of any of the
quanitities expressed as dose equivalent
The dose equivalent in sieverts is equal
to the absorbed dose in grays multiplied
by the quality factor (1 Sv =100 rems).

(b) As used in this part. the guality
factors for converting absorbed dose to
dose equivalent are shown in table
1004(b).1.

TABLE 1004(b) 1 ~QUALITY FACTORS
AND ABSORBED DOSE EQUIVALENCIES

Qualty  Absorbed
clor | 0o%e equsl
Type of radanon presmesneent 08 8 U
e ]] does s
SQuv AN
X gamma o beta rac
anon 1 1
Alpha  particles.  muilipie-
charged pamicies. hsson
fragments and heavy per ‘
DCIS Of uNknawn Charge 2 Q08
Neutrong  of  unknown
anergy 10 o
Hign-enargy rotons 10 0.1

‘Absorbec dose n rad egual © 1 rem or the
ADSOrDET JOSO M Gray SQuUA 10 | seven

() If it is more convenient to measure
the neutron fluence rate than to
determine the neutron dose equivalent
rate in rems per hour or sieverts per
hour. as provided in paragraph (b) of
this section. | rem {0.01 Sv) of n.utron
radiation of unknown energies may, for
purposes of the regulations in this part,
be assumed 1o result from a total fluence
of 25 million neutrons per square
centimeter incident upon the body. I
sufficien! information exists to estimate
the approximate energy distribution of
the neutrons. the licensee may use the
fluence rate per unit dose equivalent or
the appropriate Q value from table
1004{b).2 to convert a measured tisaue
dose in rads to dose equivalent in rems

TABLE 1004(b) 2 —MeAn QuauiTy Fac.
TORS, Q. AND FLUENCE PER UNIT DOSE

EQUIVALENT FOR  MONOENERGETIC
NEUTRONS

Fluence per

Neutron  Quaity urv! gose

'mo L]

Nos} ((»]] (nevtrong em "¢

wom ")
(thermal) a8x10 ¢ 2 900 <0
1%10 " H MO0
1x10 -4 s $10x10*
Y0 2 810x 10
130 2 B840« 10
X101} 2 #8010
Y00 298 W10y
1x10 T8 1Mx00
$x 10! " Wx10*
1 11 27 %10
25 ] 20-10¢
L3 8 2ax10°
? ? 24510
0 68 244100
14 8 17100
20 8 18x10¢
&0 ? 10
60 58 610"
110" 4 2W0x10¢
2x107 2s 19xi00
Ix10? 38 Wx10¢
4x10? 3s 4x10

--_"vmdmw(mun where the
JOse sQUIVEeN! 18 Maomum n 8 Damater
wmm
Monoensrgetc neutrons nadent normaily on &
Joem cametw Syhnoer Ssue-aq valent phaniom

§20.1005  Units of radioactivity.
For the purposes of this part, activity
i3 expressed in the special unit of curies
{Ci) or in the SI unit of becquerels (Bg),
or their multiples. or disintegrations
(transformations) per un.t of time.
(a) One becquerel = 1 disintegration
per second is” ). (b) One
curie=J3.7 x 10 '® disintegrations per
second =3.7 x 10 ¢
becquerels = 2.22 ¥ 10 “* disintegrations
per minute.

§ 20.1008 Interpretations.

Except as specifically authorized by
the Commiasion in writing, no
interpretation of the meaning of the
regulations in this part by an officer or
employee of the Commission other than
& written interpretation by the General
Counsel will be recognized to be binding
upon the Commission.

§20.1007 Communications.

Unless otherwise specified.
communications or reports concerning
the regulations in this part should be
addressed to the Executive Director for
Operations. U.S. Nuclear Regulatory
Commission, Washington, DC 20555, A
communication, report, or application
may be delivered in person to the Office
of the Executive Director for Operations,
115535 Rockville Pike. Rockville, MD
20852,
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§ 20.1008 impiementation.

(a) Licensees shall implement the
provisions of §§ 20.1001-20.2401 on or
before January 1, 1993 If a licensee
chooses to implement the provisions of
§§ 20.1001-20.2401 prior to fanuary 1,
1993, the licensee shall impiement all
provisions of these sections not
otherwise exempted by paragraph (d) of
this section. and shall provide written
notification to either the Director of the
Office of Nuclear Materiais Safety and
Safepuards or the Director of the Office
of Nuclear Reactor Regulation, as
appropriate, that the licensee 15 adopting
early implementation of §§ 20 1001-
20.2401 and associated appendices. Until
January 1, 1993, or until the licenses
notifies the Commission of early
implementation, compliance will be
required with §§ 20.1-20.601 of this part.

(b) After the time the licensee
implements §§ 20 1001-20.2401. the
applicable section of §§ 20.1001-20.2401
shall be used in lieu of any section in
§§ 20.1-20.801 of this part that is cited in
license conditions or technical
specifications, excep!t as specified in
paragraphs (c), (d) and (e) of this
section. If the requirements of this part
are more restrictive than the existing
license condition, then the licensee shall
comply with this part uniess exempted
by paragraph (d) of this section,

{c) Any existing license condition or

£ technical specification that is mare

restrictive than a requirement in

§§ 20.1001-20.2401 remains in force until
there is a technical specification change,
license amendment. or license renewal.

(d) If & license condition or technical
specification exempted a licensee from a
provision of Part 20 in §§ 20.1-20.601, it
exempts a licensee from the
corresponding provision of §§ 20.1001~
20.2401,

(&) If & license condition cites
provisions in §§ 20.1-20.601 and thare
are no corresponding provisions in
§§ 20.1001-20.2401, then the icense
condition remains (n force until there is
a technical specification change. license
amendment, or license renewal that
modifies or removes this condition.

§20 1009 Reporting, recording, and
application requiremants: OMB spproval.

(#) The Nuclear Regulatory
Commussion will submit the information
collection requirements contained in this
part to the Office of Management and
Budge! for approval as required by the
Paperwork Reduction Act of 1980 (44
U.S C. 3501 et seq.). The information
collection requirements in this part will
not become effective untii OME
clearance is obtained and published in
the Faderal Register
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(3) Quantities of radionuclides
excreted from the bady: or

(4] Combinations of these
measurements

{b] Unless respiratesy protective
equipment is used. as provided in
§ 20.1703. or the assessment of intake is
bared on bivassays. the licensee shall
assume that an individual inhales
radioactive material at the airhorne
concentration in which the individual is
present.

fc) When specific information on the
physical and biochemical properties of
the radionuchides taken into the body or
the behavior or the material in a
individual is known, the licensee may—

{1} Use that information to calculate
the committed effective dose pquivalent.
and. if used, the licensee shall document
that information in the individual's
record: and

(2) Upon prior approval of the
Commission, adjust the DAC or AL!
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 fractionial intakes of Class D. W, or Y
compounds of a given radionuclide (see
appendix B to §§ 20.1001-20.2401) to the
commulted effective dose equivalent

(d) If the licensee chooses 1o assess
intakes of Class Y material using the
measurements given in § 20.1204(a,(2) or
{3). the licensee may delay the recording
and repaorting of the assessments for
pe-iods up 1o 7 months. unless otherwise
required by §§ 20.2202 or 20.2203, in
order to permit the licensee to make
additional measurements basic t~ the
assessments.

{e] If the identity and concentration of
each radionuclide in a mixture are
known, the fraction of the DAC
applicable to the mixture for use in
calculating DAC-hours must be either—

{1) The aum of the ratios of the
concentration to the appropriate DAC
value (e.g. D. W. Y) from appendix B to
§§ 20.1001-20.2401 for each radio-
nuclide in the mixture: or

{2) The ratio of the tota! concentration
for all radionuclides in the mixture to
the most restrictive DAC value for any
radionuclide in the mixture.

(f) If the identity of each radionuclide
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 mixiure must be
the most restrictive DAC of any
radionuclide i the mixture.

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

(1) The licensee uses the total activity
of the mixture in demonstrating
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compliance with the dose limits in
§ 201201 and in compiying with the
monitoring reguirsments in § 20.1502(h)
and

[2) The concentration of any
radionuclide disregarded is less than 10
percent of i1s DAC. and

{3) The sum of these percentages for
all of the radionuchdes disregarded in
the mixture does not exceed 30 percent

(h)(1) In order to calqulate the
committed effective dose equivalent the
licensee may assume tha' the inhalation
of one ALL or an exposure of 2.000
DAC-hours. results 1n a commitied
effective dose equivalent of 5 rems (0.05
Sv) for radionuclides that have their
ALls or DACs based on the committed
effective dose equivalent

2) When the ALl land the associated
DAC) is determined by the
nonstochastic organ dose limit of 50
rems (0.5 Sv). the intake of radionuclides
that would result in a commitied
effective dose equivalent of 5 rems (0.05
Sv) (the stochastic ALI) is listed in
parentheses in table 1 of appendix B to
§§ 20.1001-20.2401. In this case. the
licensee may. as a simplifying
assumption. use the stochastic ALIs tu
determine committed effective dose
equivalent. However, if the licensee uses
the stochastic ALls. the licensee must
also demonstrate that the limit in
§ 20.1201{a)(1}(i1] is met

§20.1208 [Reserved)

§201206 Pianned apecial exposures.

A licensee may authorize an adult
worker to receive doses in addition to
and accounted for separately from the
doses received under the lim:ts specified
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 migh!
avoid the higher exposure are
unavailable or impractical.

(b) The licensee (and employer if the
employer is not the licensee] specifically
authorizes the planned special exposure,
in writing, before the exposure occurs.

(c) Before a planned special exposure.
the licensee ensures that the individuals
involved are—

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

(2) Informed of the estimated doses
and associated potential risks and
specific radiation levels or other
conditions that might be involved in
performing the task: and

{3) Instructed in the measures to be
taken to keep the dose ALARA
considering other risks that may be
present
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20.1208(d)

(d) Prior 1o permitting an individusl 1o
participate in a planned special
exposure. the iicensee wscertaing prior
doses as required hy § 20 104(h ) during
the lifetime of the individual for each
individual involved

{e} Bubject to § 20.1201(b). the licensee
does not authorize 4 planned special
exposure that would cause an individual
to receive a dose from ull planned
special exrasures and all doses in
excess of the limits 10 exceed—

{1) The numerical values of amy of the
dose limits 1n § 2012014/ 10 ans Sear
and

12) Five times the annual dose limns in
§ 20.1201(&) during the individual's
lifetime

{f) The licensee maintains records of
the conduct of a planned special
exposure in accordance with § 20 2105
and submits a written repart in
accordance with § 20.2204

[g) The licensee records the best
estimate of the dose resulting from the
planned special exposure in the
individuai's record and informs the
individual. in writing. of the dose within
30 days from the date of the planned
special exposure. The dose from
planned special exposures is »-
considered in controlling futy
occupational dose of the individual
under § 20.1201(a) but is to be included
in evaluations required by § 201206 (4)
and (o)

§20.1207 Occupational dose limits for
minors.

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

§20.1208 Dose to an embryo/fetus.

{a) The licensee shall ensure thal the
doserto an embryo/fetus during the
entire pregnancy. due to occupational
exposure of a declared pregnant woman.
does not exceed 0.5 rem (3 mSv). (For
recordkeeping requirements, see
§ 20.2106.)

(b) The licensee shall make efforts to
avoid substantial variation above a
uniform monthly exposuce rate 1o a
declared pregnant woman so as to
satisfy the limit in paragraph [a) of this
section.

[c] The dose to an embryo/fetus shall
be taken as the sum of—

(1] The deep-dose equivalent to the
declared pregnant woman. and

(2) The dose to the embrvo/fetus from
radionuclides in the embryn/fetus and
radionuclides in the declared pregnant
woman,

{d) If the dose to the embrvo fetus is
found to have exceeded 0.5 rem (5 mSv).

o be
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deep-dose equivalent of 0.1 rem (1 mSy)
in 1 hour at 30 centimeters from the
radiation source or from any surface
that the radiation penetrates:

i2] A control device that encrgizes a
conspicuous visible oraudible alarm
signal so that the individual entering the
high radiation area and the supervisor of
the activity are made aware of the entry
or

(31 Entryways that ar. locked. except
during periods when access 1o the areas
18 required. with positive control over
each individual entry

{b! In place of the contrals required by
paragraph (a] of this section for a high
radiation area, the licensee may
substitute continuous direct pr
electronic surveillance that is capable of
preventing unauthorized entry

(e] A licensee may apply to the
Commission for approval of alternative
methods for controlling access to high
radiation areas

(d] The licensee shall establish the
controls required by paragraphs (a) and
{c] of this section in a way that does not
prevent individuals from leaving a high
radiation area

(¢} Control is not required for each
ENIrance or access point 10 & room or
other area that is a high radiation area
solely because of the presence of
radioactive materials prepared for
transport and packaged and labeled in
accordance with the regulations of the
Department of Transportation provided
that—

{1) The packages do not remain in the
area longer than 3 davs: and

(2) The dose rate at 1 meter from the
external surface of any package does
not exceed 0.01 rem (0.1 mSv) per hour

(N Control of entrance or access to
rooms or other areas (. hospitals is not
required solely because of the presence
of patients cuntaining radipactive
material. provided that there are
personnel in attendance whe will take
the necessary precautions to preven! the
exposure of indwviduals 1o radiation or
radioactive material in excess of the
limits established in this part and 10
operate within the ALARA provisions of
the licensee s radiation protection
program.

§201802 Control of access to very nigh
radiation sreas.

In addition to the requirements in
§ 20 1601, the licensee shall institute
additional measures to ensure that an
individual is not able to gain
unauthorized or inadvertent access to
areas in which radiation levels could be
encountered at 500 rads (5 grays) ar
more in 1 hour at 1 meter from a
radiation source or any surface through
which the radiation penetrates
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£ 201603 Control of access to very high
radiation areas—irradiators.

la) Each area in which there may exist
radiation levels in excess of 500 rads |5
grays] in 1 hour at 1 meter from a sealed
radioactive source ¢ that is used to
irradiate materials must meet the
following requitements

(1) Each entrance or access point must
be squipped with entry control devices
which—

(1) Function automatically to prevent
any individual from inadvertently
entering the area when very high
radiation leveis exis!

{il) Permi! deliberate entry into the
area only after a control device is
actuated that causes the radiation level
within the area, from the sealed source.
to be reduced below that at which (t
would be possible for an individual to
receive a deep-dose equivalent in excess
of 0.1 rem {1 mSv) in 1 hour: and

{i11) Prevent operation of the source if
the source would produce radiation
levels in the area that could result in a
deep-dcse equivalent to an individual in
excess of 01 rem (1 mSv) in 1 hour.

(2] Additional contral devices must be
provided sc that. upon failure of the
entry cantrol devices to function as
required by paragraph (2){1) of this
section—

(1] The radiation level within the area.
from the sealed source. is reduced below
that at which (t would be possible for an
individual to receive a deep-dose
equivalent in excess of 0.1 rem {1 mSy)
ir 1 hour; and

(ii) Conspicuous visible and audiblie
alarm signals are generated to make an
individual attempting to enter the area
aware of the hazard and at least one
other authorized individual, who is
physically present. familiar with the
activity. and prepared to render or
sUmmon assistance. aware of the failure
of the entry control devices.

(3] Th= licensee shall provide control
devices so that. upon failure or removal
of physical radiation barriers other than
the source's shielded storage
container—

{1) The radiation level from the source
18 reduced below that at which it woul!

* This section applies to radiation from
byproduct. saurce or special nuclear materiala that
are used in sealed sources i non sell shieided
ireadiators This section does nat apply o
radiactive sources tha! are used in teletherapy in
radiography or in completely self-shielded
irradiators in which the source is both stored and
aperalad within the same shieiding radiation barrier
and. in the designed configuration of the irradiator
8 alwavs phymcally inaccessible 10 any individua!
and cannot create high levels of radiation i an ares
1ha! s accessibie o any individual This section
alse doea not apply 1o sources from which the
radiation I8 inciaental (o some olher use of 1o
fuclear resctor generated radiation
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be possible for an individual to receive &
deep-dose equivalent in excess of 0.1
rem (1 mSy) in 1 hour: and

(i1) Conspicuous visible and audible
alarm signals are generated 1o make
potentialiy affected individuals aware of
the hazard and the licensee or at least
one other individual. who is familiar
with the activity and prepared 10 render
or summon assistance. aware of the
failure or removal of the physical
barner.

{4) When the shield for the stored
source 18 a liquid. the licensee shall
provide means to monitor the integrity
of the shield and to signal,
automatically, loss of adequate
slielding

(5) Physical radiation barriers that
comprise permanent structural
components, such as walls. that have no
credible probability of failure or
removal in ordinary circumstances need
not meet the requirements of paragraphs
{a) (3) and (4) of this section.

(6] Each area must be equipped with
devices that will automatically generate
conspicuous vistble and audible alarm
signals 10 alert personnel in the area
before the source can be put into
operation and in sufficient time for any
individual in the area to operate a
clearly identified control device, which
must be installed in the area and which
can prevent the source from being put

& into operation.

(7] Bmch area must be controlled by
use of such administrative procedures
and such devices as are necessary to
ensure that the area is cleared of
personne! prior to each use of the
source.

(8) Each area must be checked by a
radiation measurement to ensure that.
prior to the first individual's entry into
the area after any use of the source. the
radiayon level from the source in the
area is below that at which it would be
possible for an individual to receive a
deep-dose equivalent in excess of 0.1
rem (1 mSv) in 1 hour,

(8) The entry control devices required
in paragraph (a)(1) of this section must
have been tested for proper functioning
{see § 20.2109 for recordkeeping
tequirements).

(i) Testing must be conducted prior to
initial operation with the source of
radiation nn any day (unless operations
were comtinued uninterrupted from the
previous day): and

{1i) Testing must be conducted prior to
resumption of operation of the source of
radiation after any unintended
interruption; and

{1ii) The licensee shall submit and
adhere to a schedule for penodic tests of
the eniry control and warning systems.

e

A

20.1603(a)
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{10) The licensee may not conduct
pperations. other than those necessary
1o place the source in safe condition or
1o effect repairs on controls. unless
contral devices are functioning progerly.

(11) Entry and exit portals that are
used in transporting materials to and
from the irradiation area. and 1hat gre
not intended for use by individuals,
must be controlled by such devices and
administrative procedures as are
necessary to physically protect and
warn against inadvertent entry by any
individual through these porials. Exit
portals for processed materia’s must be
equipped to detect and signal thy
presence of any loose radiation sources
that are carried toward such an exit and
10 automatically prevent loose radiation
sources from being carned oul of the
Area

[b) Persans holding licenses or
applicanis for licenses for radiation
sources that are within the purview of
paragraph (a) of this section and that
will be used in a variety of positions or
in locations. such as open fields or
forests. that make it impracticable to
comply with certain requiraments of
paragraph (a) of this section, such as
those for the sulomatic control of
radiation levels. may apply to the
Director, Office of Nuclear Material
Safety and Safeguards. U.S Nuclear
Regulatory Commission. Washington
DC 20555, for approval of the use of
alternative safety measures. Any
alternative safety measures must
provide a degree of personnel protection
al least egivalent 1o those specified in
paragraph (a) of this section. At least
one of the alternative measures must
include an entry-preventing interlock
control based on @ measurement of the
radiation that ensures the absence of
high radiation levels before an
individual can gain access to the area
where such radiation sources are used.

{c) The entry control devices required
by paragraphs (&} and (b) of this section
must be established in such & way that
no individual wiil be prevented from
leaving the area

Subpart H—~Respiratory Protection
and Controls to Resl ‘ct intermal
Exposure in Restricte | Areas

201701 Use of proces s or other
engineering controls.

The licensee shall use to the extent
practicable. process or oiber engineering
controls (e g. containment or
ventilation) to control the
concentrations of radioactive material in
air

31, 1991

56 FRR 23380

PART 20 STANDARDS FOR PROTECTION AGAINST RADIATICN

§20.1702 Use of other controls.

When it is not practicable to apply
process or other engineering controls to
control the concentrations of radioactive
material in air to values below those
that define an airborne radicactivity
area. the licensee shall, consistent with
maintaining the total effective dose
equivalent ALARA. increase monitoring
and limit intakes by one or more of the
following means:

(a) Control of access:

fb) Limitation of exposure times:

(¢} Use of respiratory protection
equipment; or

(d) Other controls

§20.1703  Use of individual respiratory
protection equipment.

{a) If the licensee uses respiratory
protection equipment to limit intakes
pursuant to § 20.1702—

(1) The licensee shall use only
respiralory protection equipment that is
tested and certified or had certification
extended by the National Institute for
Occupationa! Safety and Health/Mine
Safety and Hesith Administration
(NIOSH /M3HA)

(2] If the licensie wishes to use
equipment that has not been tested or
certified &y NIOSH/MSHA., has not had
certification extended by NIOSH/
MSHA, or for which there is no schedule
for testing or certification, the licensee
shall submit an application for
authorized use of tha! equipment.
including a demonstration by testing. or
a demonstration on the basis of reliable
test information, that the matenal and
performance characteristics of the
eauipment are capable of providing the
proposed degree of protection under
anticipated conditions of use.

(3) The licensee shall impiement and
maintain a respiratory protection
program that includes—

(i) Air sampling sufficient to identify
the potential hazard, permit proper
equipment selection. and estimate
exposures;

{1} Surveys and bioassays. as
appropriate, o evaluate actual intakes:

{11i) Testing of respirators for
operability immediately prior to each
use:

(iv) Written procedures regarding
selection, fitting. issuance, maintenance,
and testing of respirators. including
testing for operability immediately prior
to each use: supervision and training of
personnel: monitoring, including air
sampling and bicassays: and
recordkeeping; and

[v) Detérmination by a physician prior
to initial fitting of respirators, and at
least every 12 months thereafter. that
the individual user is physically able 1o

20.1703(b)

use the respiratory protection
equipment.

{4) The licensee shall issuz a written
policy statement on respirator usage
COVEring-—

{1} The use of process or other
engineering controls. instead of
respirators:

(il] The routine, nonroutine, and
emergency use of respirators; and

(111} The penods of respirator use and
relief from respirator use.

{5) The licensee shall advise each
respiraior user that the user may leave
the area at any time for relief from
respirator use in the event of equipment
malfunction. physical or psychological
distress, procedural or communication
failure. significant detenoration of
operating conditions, or any other
conditions that might require such relief.

16) The licensee shall use equipment
within limitations for type and mode of
use and shall provide proper visual.
communication, and other special
capabilities {such as adequate skin
protection) when needed.

(b} In estimating exposure of
individuals to airborne radioactive
g materials. the licensee may make

allowance for respiratory protection
equipment used to limit intakes pursuant
£ to § 201702, provided that the foilowing
8 conditions, in addition to those in
" § 20.1703(a), are satisfied:

(1) The licensee selects respiratory
protection eguipment that provides a
protection factor (see appendix A to
§§ 20.1001~20.2401) greater than the
multiple by which peak concentrations
of airborne radioactive materials in the
working area ae sxpected to exceed the
values specified in appendix B to
§§ 20.1001-20.2401. table 1, column 3. If
the selection of & respiratory protection
device with a protection factor greater
than the peak concentration is
inconsistent with the goa! specified i
§ 20.1702 of keeping the total effective
dose equivalent ALARA, the licunsee
may select respiratory protection
equipment with a lower protection
factor only if such a selection would
result in kee the total effective dose
equivalent . The concentration
of radioactive material in the air that is
inhaled when respirators are worn may
be initially estimated by dividing the
average concentration in air, during
2ach period of uninterrupted use. by the
protection factor. If the exposure is later
found to be greater than estimated. the
corrected value must be used; if the
exposure is later found to be less than
estimated, the corrected value may be
used.

{2) The licensee shall obtain
authorization from the Commission
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(1) Cross-hatched area is to be
magenta, o. purple. or black, and

{2) The background is to be yellow

(b) Exception to color requirements
for standard rodiation symbol!.
Notwithstanding the requirements of
paragraph (a) of this section, licensees
are authorized to label sources, source
holders, or device components
containing sources of licensed materials
that are subjected to high temperatures,
with conspicuously etched or stamped
radiation caution symbols and without a
color requirement.

(c) Additional information on signs
and labels. In addition to the contents of
signs and lebels prescribed in this part
the licenaee may provide, on or near the
required signs and labels. additional
information, as appropriate. to make
individuals aware of potential radiation
exposures and tc minimize the
exposures

FR 23360

&

RADIATION SYMBOL

§20.1902 Posting requiraments.

(a) Posting of radiation oreas. The
licensee shall post each radiation srea
with a conspicuous sign or signs bearing
the radiation symbol and the words
"CAUTION, RADIATION AREA."

{b) Posting of high rediation creas.
The licenaee shall post each high
radiation area with & conspicuous sign
or signs bearing the radiation symbol
and the words "CAUTION. HIGH
RADIATION AREA" or "DANGER,
HIGH RADIATION AREA ™

(c} Posting of very high rodiation
areas. The licensee shall post each very
high radiation area with a conspicuous
sign or signs bearing the radiation
symbol and words "GRAVE DANCER.
VERY HICH RADIATION AREA "

(d) Posting of eirborne radioactivity
areas. The licensee shall post each
airborne radioactivity area with a
conspicuous sign or signs bearing the

56 FR 23360

20.1903(a)

radiation symbol and the words
“CAUTION AIRBIRNE
RADIOACTIVITY AREA" or
“DANGER. AIRBORNE
RADIOACTIVITY AREA

{e) Posting of areas or rooms in which
licensed material is used or stored. The
licensee shall post each area or room in
which there is used or stored an amount
of licensed material exceeding 10 times
the quantity of such material specified
in appendix C to §§ 20.1001-2n.2401 with
& conspicuous sign or signs bearing the
radiation symbol and the words
“"CAUTION. RADIOACTIVE
MATERIAL(S)" or "DANGER,
RADIOACTIVE MATERIAL(S)

§20.1903 Exceptions to poating
requiremants.

{a) A licensee is not required to post
caution signs in areas or rooms
containing radioactive materials for

R (o TRl S il e R T e
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pertods of less than 8 hours. if each of
the following conditions 1s met:

{1) The materials are constantly
attended during these periods by an
individual who takes the precautions
necessary to prevent the exposure of
individuals 1o radiatfon or radioactive
materials in excess of the limits
established in this part; and

(2] The area or room is subject to the
licensee s control

(b} Rooms or other areas in hospitals
that are occupied by patients are not
required to be posted with caution Signs
pursuant to § 20.1902 provided that=

(1] The patient is being treated with
sealed sources or has been treated with
unsealed radioactive material in
quantities less than 30 millicuries (110
MBq, or the measured dose rate at 1
meter from the patient is less than 0.005
rem (0.08 mSvy) per hour; and

(2] There are personnei in attendance
who will take the necessary precautions
to prevent the exposure of individuals to
radiation or radioactive materia! in
excess of the limits established in this
part and to operate within the ALARA
provisions of the licensee's radiation
protection program.

{c] A room or area is not required to
be posted with a caution sign because of
the presence of a sealed source provided
the radiation level at 30 centimeters
from the surface of the source container
or housing does not exceed 0.005 rem
[0.05 mSv] per hour.

§20.1904 Labeling containers.

() The licensee shall ensure that each
container of licensed material bears a
durable. clearly visible label bearing the
radiation symbol and the worda
"CAUTION. RADIOACTIVE
MATERIAL" or "DANGER.
RALIOACTIVE MATERIAL." The label
must also provide sufficient information
[such as the radionuclide(s) present. an
estimate of the quantity of radioactivity,
the date for which the activity is
estimated. radiation leveis. kinds of
materials. and mass enrichment) 1o
permit individuals handling or using the
containers, or working in the vicinity of
the containers, to take precautions to
avoid or minimize exposures.

(b) Each licensee shall. prior 1o
removal or disposal of empty
uncontaminuted containers to
unrestricted areas, remove or deface the
radioactive material label or otherwise
clearly indicate that the container no
longer contains radioactive materials

§20.1905 Exemptions to
s labeiing
A licenses is not required to label—
{a) Containers hoiding licensed
material in quantities tess than the

56 FR 23360

quantities listed (n appendix C to
§§ 20.1001-20.2401: or

[b) Containers hoiding licensed
material in concentrations less than
those specified in table 3 of appendix B
to §§ 20.1001-20.2401: or

(c) Containers attended by an
individual who takes the precautions
necessary to prevent the exposure of
individuals in excess of the limits
established by this part; or

{d] Containers when they are in
transport and packaged and labeled in
accordance with the regulations of the
Department of Transportation.? or

(e} Containers that are accessible only
to individuals authorized to handle or
use them. or to work in the vicinity of
the containers, if the contents are
identified to these individuals by a
readily available written record
{examples of containers of this type ar
containers in locations such as water-
filled canals. storage vaults, or hot
cells). The record must be retained as
long as the containers are in use for the
purpose indicated op the record; or

(f) Installed manufacturing or process
equipment, such as reaclor components.
piping. and tanks.

§20.1906 Procedurss for receiving and
opening peckages.

() Each licensee who expects to
receive & package containing quantities
of radioactive material in excess of a
Type A quantity. as defined in § 71.4
and appendix A to part 71 of this
chapter, shall make arrangements to
receive—

(1] The package when the carrier
offers it for delivery: or

{2) Notification of the arrival of the
pac«age at the carrier's terminal and to
take possession of the package
expeditiously.

(b) Each licensee shall monitor the
external surfaces of a package known to
contain radioactive materia!l for
radioactive contamination and radiation
levels if the pack

(1) Is labeled as containing
radioactive material: or

[2] Has evidence of potential
contamination. such as packages that
are crushed. wet. or damaged.

(c] The licensee shall perform the
monitoring required by paragraph (b) of
this section as soon as practicable after
receipt of the package. but not later than
3 hours after the package is received at
the licensee's facility if it i3 received

* Labeiing of packages containing radioach ve
materialy 18 required by the Departmeni of
Transporiation (DCT) if the amount and type of
radicactive material exceeds the limits for an
#xcepted quantity or article as defined and hmited
by DOT regulations 49 CFR 177,403 [m) and |w) and
1TTIAN 424
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during the licensee s normal worki
hours. or not later than 3 hours from the
beginning of the next working day if it s
received after working hours,

{d) The licensee shall immediately
notify the final delivery carrner and, by
telephone and telegram, mallgram, or
facsimile, the Administrator of the
appropriate NRC Regional Office listed
in appendix D to §§ 20.1001-20.2401
when~

(1) Removable radioactive surface
contamination exceeds the limits of
§ 71.87(i) of this chapter: or

(2) External radiation levels exceed
the limits of § *1.47 of this chapter,

(e) Each licensee shall—

(1) Establish, maintain. and retain
written procedures for safely opening
packages in which radioactive material
18 received: and

{2) Ensure that the procedures are
followed and that due consideration is
given to special instructions for the type
of package being opened.

(f) w.censees transferring special form
sources in licensee-owned or licensee-
operated vehicles to and from a work
site are exempt from the contamination
monitoring requirements of paragraph
(b] of this section. but are not exempt
from the survey requirement in
paragraph (b) of this section for
measuring radiation levels that is
reguired to ensure that the source is still
properly lodged in its shield

Subpart K—Waste Disposal
§20.2001 Genersl requirements.

(8) A licensee ahall dispose of
licensed materiai only—

(1) By transfer to an authorized
recipient as provided in § 202008 or in
the regrlations in parts 30, 40. 80, 61, 70,
or 72 of this chapter: or

(2) By decay in storage: or

(3) By release in effluents within the
limits in § 20.1301. or

(4) As authorized under §§ 20.2002.
20.2003, 20.2004, or § 20.2005.

{b) A person must be specifically
licensed to receive waste containing
licensed material from other persons for:

{1) Treatment prior to disposal: or

(2) Treatment or disposal by
incineration; or

{3) Decay in storage: or

(4) Disposal at a land disposal facility
licensed under part 61 of this chapter. or

(5) Disposal at a geologic repository
under part 80 of this chapter

§20.2002 Maethod for outaining approval
of proposed disposal procedures.

A licensee or applicant for a license
may apply to the Commission for
approval of proposed procedures. not

May 31, 1991
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§ 202007 Compliance with environmental
and heasith protaction reguistions

20.2104 Determination of prior
occupational dose
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an vccupational dose requiring
monitoring pursuant to § 201502, the
licensee shall—

(1) Determine the occupational
radiation dose received during the
current year: and

(2) Attempt to obtaifi the records of
lifetime cumulative occupational
radiation dose

(b) Prior to permitting an individual to
participate in a planned special
expe yre, the licensee shall determine—

(1) The internal and external doses
from all previous planned special
exposures; and

(2) All doses in excess of the limits
(including doses received duiing
accidents and emergencies) received
during the lifetime of the individual

(¢) In complying with ine requirements
of paragraph (a) of this section, a
licensee may-—

{1) Accept. as a record of the
occupational dose that the individual
received during the current year. a
written signed statement from the
individual, or from the individual's most
recent employer for work involving
radiation exposure. that discloses the
neture and the amount of any
occupational dose that the individual
may have received during the current
vear.

(2) Accept. as the record of lifetime
cumulative radiation dose. an up-to-date
NRC Form 4. or equivalent. signed by
the individual and countersigned by an
appiepriate official of the moat recent
employer for work involving radiation
exposure, or the individual's current
employer (if the individual is not
employed by the licensee); and

(3) Obtain reports of the individual's
dose equivalent(s) from the most recent
employer for work involving radiation
exposure, or the individual's current
employer (if the individual is not
employed by the licensee) by telephone,
telegram, electronic media. or letter. The
licensee shall request & written
verification cf the dose data if the
authenticity of the transmitted report
cannot be established.

{d] The licensee shall record the
exposure history. as required by
paragraph (a) of this section, on NRC
Form 4, or other clear and legible record.
of all the information required on that
form ¢ The form or record must show

* Licensees are not required 1o resvaluate the
separate exiernal dose eguivaients and internal
committed dose equivalents or intakes of
radionuclides assessed under §1§ 20 1-20. 8.
Further. occupational exposure histories obtained
and recorded on NRC Form ¢ bafore january 1. 1991
would not have included effective dose aquivalent.
but may be used in the absence of specific
information on the intake of radionucides by the
individual
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each perioa in which the individual
received occupational exposure 1o
radiulion or radioactive material and
mus! be signed by the individual who
received the exposure. For each period
for which the licensee obtains reporis,
the licensee shall use the dose shown in
the report in preparing NRC Form 4. For
any period in which the licensee does
not obtain a report. the licensee shail
place a notation on NRC Form 4
indicating the periods of time for which
data are no! available

{e) If the licensee is unable to obtain a
complete record of an individual's
current and previously accumulated
cccupationa! dose, the licensee shall
ASBUME~-n

(1) In establishing administrative
controls under § 20.1201(f) for the
current year, that the allowable dose
limit for the individual is reduced by
1.25 rems (12.5 mSv) for each quarter for
Which recurds wers unavaiabls and the
individual was engaged in activities that
could have resulted in occupational
radigtion exposure; and

{2) That the individual is not available
for planned special exposures.

(f) The licensee shall retain the
recards on NRC Form 4 or equivalent
until the Commission terminates each
pertinent license requiring this record,
The licensee shall retain records used in
preparing NRC Form 4 for 3 years after
the record s made.

§202108 Records of planned special
exponires.

{aj For each use of the provisions of
§ 20.1206 for planned special exposures.
the licensee shall maintain records that
describe—

{1) The exceptional circumstances
requiring the use of a planned special
exposure; and

(2] Tne name of the management
official who authorized the planned
special exposure and a copy of the
signed authorization; and

(3) What actions were necessary; and

(d4} Why the actions were necessary;
an

(5] How doses were maintained
ALARA: and

(8) What individual and collective
doses were expected to result, and the
doses actually received in the planned
special exposure.

(b) The licensee shall retain the
records until the Commission terminates
each pertinent license requiring these
records.

§ 202106 Records of individusl
monitoring resulits.

(@) Recordkeeping requirement. Each
licensee shall maintain records of doses
received by all individuals for whom
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monitoring was required pursuant ta

§ 20.1502. and records of doses received
during planned special exposures.
accidents, and smergency conditions
These records * must include when
applicable~

(1) The deep-dose equivalent o the
whole body. eye dose equivalent.
shallow-dose equivalent to the skin. and
shallow-dose equivalent to the
extremities: and

(2) The estimeted intake or body
burden of radionuclides (see § 20 1202):
and

{3) The committed effective dose
equivalent assigned to the intake or
body burden of radionuclides; and

14) The specific information used to
calculuie the committed effective dose
equivalent pursuant 1o § 20.1204(c): and

(5] The total effective dose equivalent
when required by § 201202, and

(6) The total of the deep-dose
eouivalent and the committed dose to
the organ receiving the highest total
dose.

(b) Be-ordkeeping frequency. The
licensee sh. | make entries of the
records avecind in paragraph (a) of this
section at least (navally.

(¢} Reey rdkeep.ng format, The
licensee shall maintaiv the records
specified in paragraph (a) of this section
on NRC Form § in accordance with the
instructions for NRC Form 5. or in clear
and legible records containing all the
information required by NRC Form 5.

(d) Privacy protection. The records
required under this section shouid be
protected from public disclosure
because of their personal privacy
nature. These records are protected by
most State privacy laws and. when
‘ransferred to the NRC, are protected by
the Privacy Act of 1974, Public Law 83~
579. 5 U.S.C. 552a, and ths Commission's
regulations in 10 CFR part 9.

{e] the licensee shall maintain the
records of doge to an embryo/fetus with
the records of dose to the declared
pregnant woman. The declaration of
pregnancy shall also be kept on file. but
may be maintained separately from the
dose records.

(f) The licensee shall retain each
required form or record until the
Commission terminates each pertinent
license requiring the record.

§20.2107 Records of dose to individual
members of the public.

(@) Each licensee shall maintain
records sufficient to demonsirate
compliance with the dose lim:t for

¥ nssesaments of dose equivalent and records
made ubing unite in effect belore the licenses s
adoption of this part need not be changed

May 31, 1991
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individual members of the public (see
§ 20130)

{b) The licensee sha!l retain the
records reguired by paragraph (a) of this
section unti! the Commission terminates
each pertinent license requining the
record o

§ 202108 Records of waste disposal.

{a) Each licensee shall maintain
records of the disposal of licensed
materials made under §§ 20.2002
20.2003. 20.2004. 20.2008, 10 CFR part 61
and disposal by burial in soil. including
burtals authorized before January 28.
1981.%

{b) The licensee shall retain the
records required by paragraph (a) of this
section until the Commission terminates
each pertinent license requiring the
record.

§20.2106 Records of testing entry control
devices for very high radiation areas.

(a) Each licensee shall maintain
records of tests made under
§ 20.1603{a)(9) on entry control devices
for very high radiation areas. These
records must include the date. time. and
results of each such test of function.

[b) The licensee shall retain the
records required by paragraph (a) of this
uc:;;m for 3 years after the record is
n ade.

§ 202190 Form of records.

Each record required by this part must
be legible throughout the specified
retention penod. The record may be the
original or a reproduced copy or a
microioiic pivvided that the copy or
microform is authenticated by
authorized personnel and that the
mizroform is capable of producing e
ciear copy throughou: the required
retention period. The record may also be
ctored in electronic media with the
capability for producing legible.
accurate, and complete records during
the required retention period. Records.
such as letters. drawings, and
specifications, must include all pertinent
infornation, such as stamps. initials.
and signatures. The licensee shall
maintain adequate safeguards against
tampering with and loss of records.

Subpart M—Reports

§20.2201 Reports of thett or ioss of
licensed material.

(a) Telephone reports. (1) Each
licensee shall report by telephone as
follows:

* A previcus | 20 304 permitted Sunal of small
quantities of licensed matenais v 301 before
|anuary 28 1981 without specific Commission
suthonzation

May 31, 1991
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(1) Immediately after its occurrence
becomes known to the licensse any
lost. stolen, or missing livensed material
in an aggregate quantity equal to or
greater than 1,000 times the quantity
specified in appendix C 1o §§ 20.100-
20.2401 under such circumstances that it
appears to the licensee that an exposure
could resuit to persons in unrestricted
areas: or

{11) Within 30 days after the
occurrence of any lost. stolen, or missing
licensed material becomes known to the
licensee, all licensed material in a
quantity greater than 10 times the
quantity specified in appendix C to
§§ 20.1001-20.2401 tha! is still missing at
this time

{2) Reports must be made as follows

(i) Licensees having an installed
Emergency Notification System shall
make the reports to the NRC Operations
Center in accordance with § 50.72 of this
chapter, and

(i) All other licensees shall make
reports to the NRC Operations Center

ib) Written reports. (1) Each licensee
required tc make a report under
paragraph (a) of this secticn shall,
within 30 days after making the
telephone report, make a written report
setting forth the following information:

(i} A description of the licensed
material involved, including kind,
quantity, and chemical and phys:cal
form: and

(li} A description of the circumstances
under which the loss or theft occurred:
and

(1i] A statemen! of dispositien, or
probable disposi‘ion. of the licensed
materia! invoived and

{iv] Exposures of individuals to
radiation, circumstances under which
the exposures occurred. and the possible
total effective dose equivalent to
persons in unrestricted aress: and

(v) Actions that have been taken, or
will be taken. to recover the material;
and

(vi) Procedures or measures that have
been, or will be. adopted to ensure

ainst a recurrence of the loas or theft
of licensed material.

{2) Reports must be made as follows:

(i) For holders of an operating license
for a nuclear power plant. the events
included in paragraph (b) of this section
must be reporied in acco.dance with the
procedures described in § 50.73(b), (c).
(d). {e), and (g) of this chapter and must
include the information required in
paragraph (b)(1} of this section. and

(1) All other licensees shall make
reports to the Administrator of the
appropriate NRC Regional Office listed
in appendix D to §§ 20.1001-20.2401.

{c] A duplicate report is not required
under paragraph (b) of this section if the

g

20.220;(b)

licensee 15 also required 1o submit a
report pursuant to §§ 30.55(c). 40.64(c).
50.72. 50.73. 70.52, 73.27(b).
73.67(e}{3)vi). 73.67(g)3)(11). 73.71. or
§ 150.19(c) of this chapter

(d] Subsequent to filing the written
report. the licensee shall ulso report any
additional substantive information on
the loss or theft within 30 days after the
licensee learns of such information

(e} The licensee shall prepare any
report filed with the Commission
pursuan! to this section so that names of
individuals who may have received
exposure to radiation are stated in a
separate and detachable part of the
report

§20.2202 Notitication of incidents.

(a) Immediate notification.
Notwithstanding any other requirements
for notification. each licensee shall
iminediately report any event involving
byproduct, source, or special nuclear
material possessed by the licensee that
may have caused or threatens to cause
any of the following conditions—

(1) An individual to receive—

(i) A total effective dose equivalent of
25 rems (0.25 Sv) or more: or

(ii) An eye dose equivalent of 7§ iems
(0.75 Sv) or more: or

(i) A shallow-dose equivalent to the
skin or extremities of 250 rads (2.5 Gy)
or more: or

[2) The release of radioactive
material. inside or outside of a restricted
area, so that, had an individual been
present for 24 hours, the individual
could have received an intake five times
the occupational annual limit on intake
(the provisions of this paragraph do not
apply to locations where personnel are
not normalily stationed during routine
operations, such as hot-cells or process
enclosures): or

{3) A loss of 1 working weel or more
of the operanon of any facilities
affected; or

(4) Damage ' ) property in excess of
$200,000.

(b) Twenty-four hour notification.
Each licensee shall, within 24 hours of
discovery of the event, report any event
involving loss of control of licensed
material possessed by the licensee that
may have caused, or threatens to cause,
any of the following conditions:

1) An individual to receive, in a
period of 24 hours—

(1) A total effective dose equivalent
exceeding 5 rems (0.05 Sv): or

(i) An eye dose equivalent exceeding
15 rems (0.15 Sv): or

(iii] A shallow-dose equivalent to the
skin or extremities exceeding 50 rems
0.5 Sv): or
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{2} The release of radioactive
material. inside or outside of a restricted
area. o that. had an individual been
present for 24 hours. the individual
could have received aa intake in excess
of one occupational annual limit on
intake (the provisions of this paragraph
do not apply to locations where
personne! are not normally stationed
during routine operations. such as ho!-
cells or process enclosures): or

{3) A loss of 1 day of moze of the
operation of any facilities affected. or

(4) Damage to preperty in excess oi
$2.000

{c) The licensee shall prepare any
report Lied with the Commission
pursuant to this section so that names of
individuals who have recaived exposure
to radiation or radivactive material are
staied in a separate and detachable part
of the report

{d] Reports made by licensess in
response to the requirements of this
section must be made as {ollows:

(1) Licenseee having an installed
Emergency Notification System shall
make the reports required by paragraphs
{a) and {b) of this section to the NRC
Operations Center in accordance with
10 CFR 5072 and

{2) All other licensees shall make the
reports required by paragraphs (a) and
(b] of this secuon by telephone to the
NRC Operations Center and by
telegram. matlgram. or facsimile 1o the
Admitistrator of the appropriate NRC
Regional Office listed in appendix D to
§§ 201001-20.2401

(e} The provisions of this section do
not include doses that result from
planned special exposures, that are
within the limits for planned special
exposures. and that are reported under
§ 20.2204

§20.2203  Reports of exposures, radiaticn
levels, and concentrations of radioactive
matenal sxcesding the limits

{a] Reportable events. In addition to
the notification required by § 20.2202.
vach licensee shall submit a written
report within 30 days after learning of
any of the following occurrences:

1) Ary incident for which notification
18 requireu by § 20.2202; or

(2] Dases in excess of any of the
following:

(i) The occupational dose limits for
adults in § 20.1201; or

(i1} The occupat:onal dose limits for a
minor in § 20.1207; or

(11} The Limits for an embryo/fetus of
a declared pregnant woman in § 20.1208.
Gt

{iv) The limits for an individua)
member of the public in § 201301, or

{¥) Any applicable limit in the license:
or

{3] Levels of radiation or
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concentranons of radicactive material
it

{1) A restricted area in excess of any
applicable limit in the license: or

(1] An unrestricted area i excess of
10 times any apphicable limit sei forth in
this part or in the license [whether or
not involving exposure of any individua!
in excess of the limits in § 20.1301); or

(4] For licensees subject 10 the
provisions of EPA's generally applicable
environmental radiation standards in 40
CFR part 190, levels of radiation or
releases of radioactive material in
excess of those standards. or of li~ense
conditions related to those standards.

() Contents of reports. (1) Each report
required by paragraph (a) of this section
must describe the extent of exposure of
individuals to radiation and radicactive
material including as appropriate

(1) Estimates of each individual's dose:
and

{it] The levels of radiation and
concentrations of rad:oactive material
involved; and

{111) The cause of the elevated

exposures, dose rates. or concentrations:

and

[tv] Corrective steps taken or planned
'0 ensure agains! a recurrence. including
the schedule for achieving conformance
with applicable limits, generaily
applicable environmental standards.
and associated hicense conditions.

(2] Eacn report filed pursuant to
paragraph (a) of this section must
mnclude for each individual ? exposed
the name. Social Security account
number. and date of birth. The report
must be prepared so that this
information is stated in a separate and
detachable part of the report.

(¢] For hordon of an oparating license
for a nuclear power plant. the
occurrences included in paragraph (a) of
this section must be reported in
accordance with the procedures
described in § 50.73(k). (c). (d). (e). and
(8} of this chapter und must also include
the mformation required Ly paragraph
(b} of this section. Occurrences reported
in accordance with § 30.73 of this
chapter need not be reported by a
duplicate report under paragraph (a) of
this section.

{d) Al licensees. other than those
hoiding an operating license for a
nuclear power plant. who make reports
under paragraph (a) of this section shall
submit the report in writing to the U 8.
Nuclear Regulatory Commission,
Document Control Desk. Washington,
DU 20553, with a copy to the appropriate
NRC Regional Office listed in appendix
D to §§ 20.1001-20.2401,

' With respect 1o the limit far the embryo-fetus
{4 20.1298) the \duntifiers shouid be those of the
deciared pregnant woman

2047
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§20.2204 Reports of planned specisi
exposures.

The licensee shall submit a written
report to the Administrator of the
appropriate NRC Regional Office listed
in appendix D to §§ 20.1001-20.2401
within 30 days following any planned
special exposure conducted in
accordance with § 20 1206, informing the
Commussion that a planned special
exposure was conducted and indicating
the date the planned special eXposure
occurred and the information required
by § 20.2108.

§20.2205 [Reserved)
§20.2208 Reports of individusl
monitoring.

{a) This section applies 10 each person
licensed by the Commission to——

(1] Operate a nuclear reactor designed
to produce electrical or heat energy
pursuant to § 50.21(b) or § 50.22 of this
chapter or a 1esting facility as defined in
§ 50.2 of this chapter: or

(2] Possess or use byproduct material
for purposes of radiography pursuant 1o
Parts 30 and 34 of this chapter: or

(3) Possess or use at any one time. for
purposes of fuel processing, fabricating.
or renrocessing. special nuclear material
in a guantity exceeding 5000 grams of
contained uranium-235, uranium-233. or
plutonivm. or any combination thersof
pursuant to part 70 of this chapter: or

(4) Possess high-level radioactive
waste at a geologic repository
operations area pursuant to part 60 of
this chapter: or

(5] Possess spent fuel in an
independent spent fuel storage
instaliation (ISFSI) pursuant to part 72 of
this chapter; or

(6] Receive radioactive waste from
other persons for disposal under part 61
of this ghapter: or

{7} Possess or use at any time. for
processing or manufactuning for
distribution pursuant to parts 30. 32, 33
or 35 of this chapter, byproduct material
In quantities exceeding any one of the

following quantitites:
Quantty of
Ragonucive radanuchoe | n
cunes

Cesim-137 ]
Coba-80 1
Golg- 198 100
odne- 131 1
Inchum. 182 ‘0
Krypton-85 1,000
Promathum. 147 W
T 1000

~
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(b) Each licensee in a category listed
in paragraph {a) of this section shall
subinit an annual report of the results of
individual monitoring carried out by the
licensee for each individual for whom
monitoring was required by § 20,1502
during that year. The licensee may
include additional data for individuals
for whom monitoring was provided but
not required. The licens e shall use
Form NRC 3 or electronic media
containing all the information required
by Form NRC §

(c] The licensee shall file the report
required by § 20.2208(b). covering the
preceding year, on or before April 30 of
2ach vear. The licensee shall submit the
report to the REIRS Project Manager,
Office of Nuclear Regulatory Research,
U8 Nuclear Regulatory Commission,
Washington. DC 205535,

Subpart N—Exemptions and Additional
Requirements

§ 202301 Applications for exemptions.

The Commission may. upon
application by a licensee or upon its
own initiative. grant an exemption from
the requirements of the regulations in
this part if it determines the exemption

is authorized by law and would not
result 1o undue hazard to life or
property.

§20.2302 Aaditionsl requirements.

The Commission may, by rule.
regulation, or order, impose
requirements on a licensee. in addition
to those established in the regulations in
this part. as it deems appropriate or
necessary to protect health or to
minimize danger to life or property.

gwo—&m

~N
£ §202401 violations.
£ (a) The Commission may obtain an

injunction or other vourt order to
prevent a vialation of the provisions
of—

{1) The Atomic Energy Act of 1954, as
amended:

(2) Title 1] of the Energy
Recrganization Act of 1974, as amended.
or

(3} A regulation or order issued
pursuan! to those Acts.

(b) The Commission may obtain a
court order for the paymeni of a civil
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penalty imposed under section 234 of the
Atomic Energy Act:

{11 For violations of-—

(1) Setions 53. §7. 62, 62. 81. 82, 101,
103. 104. 107 or 108 of the Atomic Energy
Aci of 1054, as amended;

{ii) Section 206 of the Energy
Reorganization Act,

(1it) Any rule. regulation. or order
issued pursuant to the sections specified
in paragraph (b)(1){i) of this section;

{iv) Any term, condition. or limitation
ot any licanse issued under the sections
specified in paragraph (b)(1)(1) of this
section.

(2) For any violation for which a
license may be revoked under Section
186 of the Atomic Energy Act of 1954 as
amended.

{c] Any person who willfully violates
a provision of the Atomic Energy Act or
regulation or order issued under the
requirements of that Act may be quilty
of a crime and, upon conviction, be
punished by fine or imprisonment or
both, as provided by law.

APPENDIX A 1O §§ 20 1001-20.2401—PROTECTION FACTORS FOR RESPIRATORS *

Protechon Factors ¢ Tested & Certted Equipment
Descnp Farnculates W':M
ml
Modes®  FWiculates gases § m«:m
onty vapors ¢ Admsrustranon (ests for
permussbity
I Air-Puntyng Resourators. '
Facopwce gl mgsx * NP 10 30 CFR Pan t1 Subpar X
Facepece 1y . NP 8¢ .
Facapece natt-mask fil o hood pe 1000
I Atmosphere-Suppiving Resowators
1 Ad-hine respator
Facepwce hall-masa . CF 1000 30 CFR Pan 11 Subpean .
Facapmce nalt.mask [+) §
Facepece full CF 2000
Facepwce iul e - s
Facepsce. tull PO 2000
Hood = CF ™
ot . LR T e OF (RI Y ]
2 Sett-contaned breathing apnaretus (SCBA)
Facepwce tlt . 0 SC 30 CFR Pant 11 Subpart ™
Facepwce Wil ... . .. PO *10.000
Facepece il RO 5
Facepce, il ... .. R 5,000

il Combnation Respraiony

Any combmnation of ar-puntying and aIMOSONErs-SUDDIVING rese” Jtor

Protection 'actor for type and

30 CFR Part 11§ 11 83}

mode of operation as listed

Footnotas
a For use in the selection of
CONCENtrAtions) are wnown
b Only for shaven faces and
¢ Tre mode symbois are defined
CF = continuous ow
o]
= NEGAIVE Dressure (@
PO = presaurs demand | e

July 31, 1981

negatve Ohase dunng mnalaben)
RAWAYS DOSIIVE LRSI

Wmmnummmnmmmmwnmwm

WhE nothing nterfeves with Ihe seal Of LGNLAINNG fsCepwces aganst the skin
8 (oHows.

(Hoods and suts are excepted |



AD = gemand reciculatng (Ciosed circurt)

Concentration
inhaled

2. The protection factors apply:

(&) Only for individuals trained in using
respirators an{ wearing properiy fitted
respirators that are used and maintained
under supervision in a well-planned
respiralory protective program

(t) For air-purifying respirators only when
high efficiency paruculate filters (above
#.97% removal efficiency by thermally
generated 0.3 um dioctyl phthalate (DOP) tegt
or equivalent] are used in atmospheres not
deficient in oxygen and not containing
radioactive gas or vapor respiralory hazards

() No adjustment i3 to be made for the use
of sorbents againat radioactive material in
the form of gases or vapors.

(d) For atmesphere-supplying respirators
only when supplied with adequate respirable
air Respirabie air shall be provided of the
quality and quantity required in accordance
with NIOSH/MSHA certification [described
in 30 CFR part 11). Oxygen and air shall not
be used in the same apparatus.

e Excluding radioactive contaminants that
present an absorption or submersion hazard.
For tritium oxide. approximately one-third of
the intake occurs by ehsorption through the
skin so that an overall protection factor of
less than 2 is appropriate when atmosphere-
supplying respirstors are used 10 protact
against tniium oxide. If the protection factor
for a device 18  the effective protection
factor for tritium is about 1.4: for devices with
protection factors of 10 the effective factor for
tritium oxide is about 1.7, and fc. devices
with protection factors of 100 or more the
effective factor for tritrum oxide is about 1.9
Alr-purifying respirators are not suitable for
protection sgainst tritium oxide See also
footnote | concerning supplied-air suits.

f Canisters and cartridges shell not be
used beyond service-life iimitations.

# Under-chin type only. Thia type of
respirator is not satisfactory for use where it
might be possible (e.g.. if an accident or
emergency were to ocouz) for the ambient
airborme concentrations to reach
instantanecus values greater than 10 times
the pertinent values in table 1, column 3 of
appendix B to §§ 20.1001--20.2401 of this
part. This type of respirator is not suitable for
protection against plutonium or other high-
toxicity materials. The mask is to be tested
for fit prior to use. each time it is donned.

h.1. Equipment shall be operated in @
manner that ensures ihat proper air flow-
rates are maintained. A protection factor of
no more than 1000 may be utilized for tested-
and-certified supplied-air hoods when a
minimum air flow of 8 cubic feet (0.17 cubic
meters) per minute is maintained and

56 FR 23360

AP » pressure GOMANG. MECYCUALNG (Closed Ciroul)
a1 'NMWQIMUN
TRIONE OulsGn he TeSPIAIDNY YOIBCve BqQUIpMent

wg:'mmmuw
mbmnwmummmmmnmmim

o Ambient aichorne
concentration

:

of protection aMorded by &

Protection fector

Calibrated air-line pressure gauges or Now
megsuring devices are used A protection
factor of up 1o 2000 may be used for tested
and certified hoods only when the air flow is
mantained at the manufacturer's
recommended maximum rate for the
equipment. this rate is grealer than 6 cubic
feet (0.17 cubic meters) per minute, and
callbrated wir-line pressure gauges or flow
measuring devices are used.

2. The design of the supplied-air hood or
heimet (with a minimum flow of & cfr: (0.17
m* per minute) of air) may determine ite
overall efficrency and the protection it
provides For example. some hoods aspirate
centaminated air into the breathing zone
when the wearer works with hends-over-
head. This aspiration may be ' sercome if a
short cape-like extension to the hood is worn
under & coat or overalls. Other limitations
specified by the approval agency shall be
considered before using a hood (n certain
types of atmospheres (see footmote i).

I Appropriate protection factors shall be
determined. taking into account the design of
the suit and its permeability to the
contaminant under conditions of use. There
shall be a standby rescue person equipped
with & respirator ot ather apparatus
appropriate for the potential hazards and
communications equipment whenever
suppiied-air suits are used.

|- No approval schedules are currently
available for this equipment. Equipment is 1o
be evaluated by testing or on the basis of
reliable test information.

k. This type of respirator may provide
greater protection and be used as an
emergency device in unknown concentrations
for protection againat inhalation hazards.
Externai radiation hazards and other
limitations to permitied exposure such as
skin absorption, must be taken into account
in such circumstances.

I Quantitative fit testing shall be
performed on each individual and no more
than 0.02% leakage 12 allowed with this type
of apparatus. Perceptible outwa d leakage of
gas from this or any positive pressure self-
contained breathing apparatus is
unacceptable because service life will be
reduced substantially Special training in the
use of this type of apparatus shall be
provided to the wearer.

Note 1: Protection factors for respirators as
may be approved by the U S. Bureay of
Mines/National Institute for Occupational
Safety and Health (NIOSH). according to
applicable approvals for respirators for type
and mode of use to protect againsi airhormne
radionuclides. may be used to the exient that

OspHAtor. ashned as the rato of the concentranon o' artorne
(USullly NS00 Ne fACeDBCe! under congions of use 18 apphed 1o the ampant
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they do not exceed the protectiun factors
listed in this table. The protection faciors
listed in this table may not be appropriate to
circumstances where chemical « r other
respiratory hazards exist in addition 1o
radioactive hazards. The selection and use of
respirators for such circumstances should
take into account applicable upprovals of the
LIS Bureau of Mines/NIOSH.

Note 2: Radioactive contaminants for
which the concentration values in Tabls 1,
Column 3 of Appendix B to §§ 20 1001+
20.2401 of this part are based on internal dose
due 10 inhalation may. in addition. present
e ‘arnal exposure hazards at higher
concentrations. Under these circumstances.
limitations on occupancy may huve (o be
governed by exiernal dose limits.

Appendix B to §§ 20.1001-20.2401
Annual Limits on (ntake (ALls) and
Derived Air Concentrations (DACs) of
Radionuclides for Occupational
Exposure; Effluent Concentrations:
Concentrations for Release to Sewerage

Introduction

For each raaionuclide Table 1 indicates the
chemical form which is to be used for
selacting the appropriate ALl or DAC value.
The ALls and DACs for inhalation are given
for an aerosol with an activity median
aerodynamic diameter [AMAD) of 1 um and
tor three clasees (D.W.Y) of radicactive
materjal. which refer 0 their retention
(appro. imately days. weeks or years) (n the
pulmonury region of the lung. This
classification applies to a range of clearance
half-times of less than 10 days, for W from 10
t0 100 days. and for Y greater then 100 days.
Table 2 provides concedtration [imits for
airborne and liquid effluents relesed to the
general environment. Table 3 provides
concentration limits for discharges to
sanitary sewer systems.

Notation

The values in Tables 1. 2. and 3 are
presented in the computer “E” notation. in
this notation a value of 8E - 02 represents &
value of 8 x 10" or 0.06. 8E + Z represents
6% 10" ar 800. and 8E + 0 represents § < 10%or
8

Table | "Occupational’

Note that the columns (n Table 1, of this
appendix captioned "Oral Ingestion ALL"

May 31, 1991
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“Inhalation ALL" and "DAC "~ are applicable
10 occupational exposure to radioactive
material

The ALls in this appendix are the annual
intakes of a given radionuclide by “Reference
Man" which would result in eitheedl) a
coimmitied effective dose equivalent of § rems
{stochastic AL or (2) & committed dose
equivalent of 50 rems to an organ or tissue
(non-stochastic AL1) The stochastic ALls
were derived 1o result 10 & riak. due to
irradiation of argans and tissues, comparable
to the nsk associated with deep dose
equivalent to the whole body of 8 rems. The
derivation includes multiplying the
commitied dose squivalent to an organ or
Yissue by & weighting factor. wy This
weighting factor i the proportion of the risk
of stochastic effects resulting from (rradiation
of the organ or tissue. T o the totel risk of
stochastic effects when the whole body s
irradigted uniformly The values of wy are
listed under the definition of weighting factor
in § 201003 The non-stochastic ALls were
derived to avoid non-stochastic effects, such
as prompt damage o tissue or reduction in
organ function

A value of wy=0.06 is applicable to each of
the five organs or tissues in the ‘remainder”
calegory receiving the highes! dose
equivalents. and the dose equiva'rnts of all
other remaining tissues may be disregarded
The foliowing parts of the G! tract—stomach
small intestine, upper large intestine, and
lower large (ntestine—are to be treated as
four separate organs

Note that the d .» * equivalents for
extremities (har ds aud forearms. feet and
lower legs). skin. and lens of the eye are not
considered in computing the committed
effective dose equivalent. bul are subject 10
limits that must be me! separately

When an ALl is defined by the stochastic
dose limit. this value alone, is given. When an
ALl is determined by the nc v-stochastic dose
limit to an organ. the organ or tissue to which
the limit applies is shown. and the ALl for the
stochastic limit! is shown in parentheses.
[Abbreviated organ or ! ssue designations are
used [ LI wall = lower jarge intestine wall,
St wall = stemach wall: Blad wall =
bladder wall: and Bone surf = bona surface |

The use of the ALls listed first, the more
itmiting of the stochastic and non-stuchastic
Auids, will ensure that non-stochastic effects
are avoided and that the risk of stochastic
effects ia limited to an acceptably low value.
if. in a particular situation involving a
radionuclide for which the non-stochastic ALl
is limiting. use of that non-stochastic ALl is
considered unduly conservative, the licensee
may use the stochastic ALl to determine the
committed effective dose equivalent.
However. the licensee shall alsc ensure t! at
the 50-rem dose equivaient limit for any
argen or tissue 18 not exceeded by the sum of
the external deep dose equiveient ;lus the
internal committed dose to tha! organ (not
the effective dose) For the case where there
is no external dose contribution. this wonld
be demonstrated if the sum of the fractions of
the nonstochastic ALL (ALL,) that contribute
to the committed dose aguivaient to the organ
receiving the highest dase dors not exceed
unity (i.e.. I (intake {in xCi) of each
radionuchide / Ally,) <10) If there 1a an

Sl ass M1 4001
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exte nal deep dose rquivalent contribution of
H, then this sum must be less than | - (H¢/50)
instead of being <1.0

Note tha! the dose equivalents for
extremities (hand and forearmas. fee! and
lower legs) skin, and lens of the eye are not
considered in computing the commutied
effective dose equivalent but are subject to
{tmits that must be me! separately

The derived air concentration {DAC)
values are derived Limits intended 1o control
th oLmic ocoupational exposures. The
1 .ationship between the DAC and the ALl is
given by: DAC = ALlin wCi)/(2000 hours per
working year x 60 minutes hour x 2 x 10 ml
per minute) = [ALI/2 4 x 10% xCi/m| where
2«10*m! is the valume of air breathed per
minute at wori by ‘Reference Man" under
working conditions of “light werk '

The DAC values relate 1o one of two modes
of exposure. e ther external submersion or
the internal committed dose equivalents
resulting from inhalation of radicactive
matenals Derived air concenirations based
upon submersion are for immersion in & semi-
infinite cloud of uniform concentration and
apply to each radionuclide separately

The ALl and DAC values reiate 1o
exposure to the single radionuchd  imed
but also include contributions from the in-
growth of any daughter radionuclide
produced in the body by the decay of the
parent. However. intakes tha! include both
the parent and daughter radionuclides should
be treated by the general method appropriate
for mixiures.

The value of ALl and DAC do not apply
directly when the individual both ingests and
inhales a radionuclide, when the individual i3
exposed o a mixture of radionuclides by
either inhalation or ingestion or both, or
when the individual \s exposed to botl.
internal and external radiation (see
§ 20.1202). When an individual 18 exposed to
radioactive materials which fall under
several of the translocation classifications
{1.e. Class D. Class W, or Class Y of the
same radionuclide, the exposure may be
evaluated as if it were a mixturs of different
radionuclides.

it should be noted that the clumsificetion of
& compound a3 Class D. W, or Y is based on
the chemical form of the compound and does
not take into accoun!t the radiological haif-life
of different radioisotopes For this reason.
values are given for Class D. W and Y
compounds. even for very short-lived
radionuciides.

Table 2

The columns in Table 2 of this appendix
captioned "Efffluenta.” "Air.” and “Water."
are applicable to the assessment and control
of dose to the public, partucularly in the
implementation of the provisions o, § 20.1302.
The concentration values given in Columns 1
and Z of Table 2 are equivalent to the
radionuclide concentrations which. if inhaled
or ingesied continuously over the course of a
yeu would produce a total effective dose
equ valeni of 0.05 rem (50 millirem or 0.5
null sleverts)

Conrderation of non-stochastic limits hae
not been inclyded in deriving the air and
waler efluent concentration limits because
non-stost astic effects are presumed not to

SR e O
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occur at the dose levels established for
individual members of the public. For
radionuchides. whete the non-stochastic limit
was governing in deriving the occupational
DAC. the stochastic ALl was used in deriving
the corresponding airborne effluent limit in
Table 2 For this reason, the DAC ano
a.rborne effiuent limits are not always
proportiona: as was the case in appendix Bt
§§ 20120601

The air concentration values listed in Table
2 Column 1. were derived by one of two
methods For those radionvriides for which
the s)-chastic limit is governing. the
occupational stochastic inhalation ALl was
divided by 2.4 x 10° relating the inhalation
ALl to the DAC. as explained above and
then dividerd by a factor of 300. The (sctor of
300 includes the following components: &
factor of 50 to relste the S.rem annual
occupational dose limit to the 0.1-rem limit
fne members of the public. a fuctor of 3 to
adiust for the difference in exposure time and
the inhalation rate for a worker and that for
members of the public: und a factor of 2 to
adjus! the occupational values (derived for
adults) so that they are applicable to nther
age groups.

For those radionuclides for which
submersion (external dose) is limiting. the
occupational DAC in Table 1, Column 3. was
divided by 218 The factor of 218 ia compased
of a factor of 50, &s described above. and &
factor of 4.38 relating occupational exposure
for 2.000 hours per yeur to full-time exposure
{8.780 hours per year). Note that an additional
factor of 2 for age considerations is not
warranted in the submersion case.

The water cuncentrations were derived by
taking the most restrictive occupational
stochastic ora! ingestion ALl and dividing by
7.3 x 10" The factor of 7.3 x 10" (mi) inciudes
the foltoviut::monnmu: the factors of 50
and 2 described above and a factor of 7.3 x
10 (ml) which is the annual water intake of
“Reference Mé "

Note 2 of this uppendix provides groupings
of radionuclides which are applicable to
unknown mixtures of radionuclides. These
groupings (including occupations| inhalation
ALls and DACs. air and water effluent
concentratiogs and sewerage) require
demonstrating that the most limiting
radionuclides in successive classes are
absent. The limit for the unknown mixture is
defined when the presence of the one of the
listed radionuclides cannot be definitely
excluded as being present either from
knowledge of the radionuclide composition of
the source ot {rom actual measurements.

Toble 2 "Sewer Disposal”

The monthly average concentrations for
release to sanitary sewers are applicable 1o
the provisions in § 20.2003. The concentration
values were derived by taking the most
resirictive occupational stochastic oral
ingestion ALl and dividing by 7.3 x 104ml}.
The fac'or of 7.3 x 104ml) is composed of a
factor of 7.3 x 10%ml). the annual water
intake by "Reference Man." and a factor of
10, such that the concentrations. if the
sewage released by the licenses were the
only source of water ingested by a reference
man during a year. would result in a
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:.o::mnmd effective dose equivalent of 0.3 ! th? OF ELEMENTS—Continued LIST OF ELEMENTS—Cont
| s S
LIST OF ELEMENTS | Name . W , L Mome
g i e W NQ ! m M
Name - : Gatium
e { ‘
Symboi  No | Germanwm g.. ;2 w.,," . :: ::
Goia Ay 76 | Rhodum an «
Actnm Ao 80 | Hatnum B4 72 | Aubidum Ry b
Alyminum Al 13 | Moimigm Ho 67 | Aumenum Ay .
Amencium Am 98 | Hydrogen W ' Samanum Sm 62
Antenony So §i | Ingwem " 49 ' Scanowm S¢ 2
Argon Ar 18 | indne } 0 1 Sewnairh 4 &
Arsenic as 33 | Incum " 7 | Glcen s 5
Astatne Al as | on e 2 | Sive A b
Banum Ba 56 | Keypton K 3 | Seoum Ng -
Borehum A 97 | Lantmanum 4 57 | Srontum P -
Berytinm Be 4  Lead oy 82 St $ -
Biamuth 8 83 | Lutetuen W " | Temshem - -
Bromine 8 3% Magnesum Mg 2 |y .
s o 8 - » | Ym :c 43
o 20 | M My 101 | Tommm ™ ®
Cantornum of 98 Marcury g 8¢ ¥ -] 65
Carvon c 8 Motyboenum ) @ | Y'W" - - ;; 81
Cenum Ce 58 | Neodymwum Nd 80 | 7"'“ ‘ 4 %0
Casum Cs §8  Neptumum Np g3 | m"‘"“" " L)
Chionne ci 17 | Neehei N » |y &n 80
Chromum Ce 24 | Notwm Nb -t anna T 2
Coban Co 27 | Osmm Os ve | Tungewn ~ 74
Capper Cu 29 | Panadum Pg s | oA v 92
Cunum Cm 96 | Prosohorus P '8 | Vanadum i ¥ 2
Ovaprosam Dy 86 | Plavnum > 28 | Xanon R X 54
Emnsterum Es 99 Plutornum B o | Vitertum b 70
Ertwm Er 68 | Poionum P oo | N <t ¥ »
Europmm By 83 | Potassum # % { 2ne .. ... n 20
Farmum Fm 100 | Praseodymium Pe ag | Dweonum & «©
Francium : B | Do Pm 61 r
" 4 87 | Protwctnum Pa 1
Gagohreum Ga 64 . Radum Ra :. {
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Taplie 1 Table 2 Table 3 ‘
" Dccupational values Effigent felnnses to ~‘
Loncentrationy Sewers
Lol 1} tol. 2 Ce! 2 Co! 1 Col. 2
Dra! Monthly
ingestion nhalati Aver,
Atemic Ragionuc!ide Tlass ALl L Air waler Concentration
o (1) (wli) (ui/at) (uCizml)  (uCi/ml) (uCi/w))
1 Hydrogen-3 water, UAC inciudes skin
absorplion LIS BE+4 26-% 18-7 1] 18-2

i

Gas (WY or T,)5u0mersion’ Use above values as WY and T, axigize in air ang in the body to W10

. Bery!lium? ¥, all compounds except IRt R 96 e BE-¢ 6E-)
those given for ¥

Y, onxides, halides, ond

nitrates . 264 BE-6 3-8 ¥ '
‘ Seryl @10 W, see 'Be 1643 2602 ) %0 - .
(Ll wald)
y (18+3) . - . 285 264
Y, see Be - PLED (1383 ] 26-11 \ "
6 Carvoe-11° onox i de - 1646 SE-4 266 . -
Dignide . SE+% 34 %) - .
Compounas L130 ] LISt ] 2864 6E-7 86+ 6€-2
(1 Carvon- 14 Monox i de - 2 P-4 26+ -
Oronide 4 2F+% 95 ¥-? - -
Compounds Fi s 2843 -6 -9 -5 -4
L nmm-u‘ D, Tluoriges of M Li,
Na, K Ry, Cs, ang Fr SEed TE+¢ -5 1€-7 4 *
St wall
(5E+4) . * . %4 %3

W, fluorides of Be, Mg,
Ca, Sr, Ba, Ra, A, Ga,
In, 71, As, 56, 81, Fe,
Ry, Os, Co, Wi, Pa, P,
Cu, Mg, Ay, In, Cd, Mg,
Sc. Y, Vi, Ir. ¥, W,

Ta, Mo, Tc, ang Re . Wea 4E-5 €7 o *

t, lanthanua flyoride . BE o4 -5 16-7 - .
8} Sadiue-22 0. all! compounds 42 GE+2 -7 %-10 868 6E-3
i Sodium-24 0. al) compaunds 4§ $€+3 26-6 7%-9 98-8 S
2 Magnesium- 28 0, a'l compounds except

those given for W 182 26+3 7%-7 %9 9%-6 9€-5

W, oxiges, hydroxzides,
carbides, halides. and

nitrates ‘ 1£+) §€-7 2%-9 " -
13 Al e 26 0, 4] compaunds escept
thise given for 4k Gkl Ji-8 9%-11 6E-6 (133 ]

¥, onides, hydronides,
cart des, halides, and
nitrates . Ml -8 1E-10 - '
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Tavle | tabie 2 Tabin T—
Jccupat lana! va'lues LAAAI" T Relsnser 1o
Concentrations Sewery
Sot 1 Col. 2 Col €a1 1 fol. 2
ara? Montnly
! stion Inhaiation A“rm
fowic Radionuc ' ide Class AL Air water Concentration
o ulh) Wi} (uCi/el) (uCi/ml) (uCifml) (uCisa))
" $ilicon-3) 0, &) compounds excent
those given for o and v 96+3 Ha it-8 e HEL 1£-3
¥, oxides, hydroxides,
Cardides. ang nitrates e -5 SE-8
", alvminos!)icate glass . JEsa 1% 48
it §11icen 32 P, see s 2 2602 167 %10 -
LD =l
n (33 » . . a5 4
Y, e 35i . £ SE-0 2€-10 . .
¥, see 50 - 6«0 Fi 3 ) L S H
141 Phospharus- 37 D. al' compounds except
phospghates given for w k2 2 -7 -9 -6 9.4
¥, phosphates of Int"
§7°, gt R, ¥,
o and lanthanides LIEH %7 Se-10
“w
8 18 Pospherus-3) 0, sew 2 [T 8 At 66 868 -4
W, see p . el ) LIS " .
i Sulfur3% Vapor - 14 688 -8 - .
D, swifices and tu)fates
except those given for W i 24 -6 2E-8 % .
Ll wall
(874)) . * 1£-4 183
¥, elemantal su!fyr, {133 }
sulfides of Sr, Ba, Ge,
Sa, Pb, As, SB, 81, Cu,
Ag. Av, In, Cd, Wg, ¥, and
N Sulfates of Ca, Sr,
Ba. Ra, As, Sb, and ¥4 . 264) %7 35 - .
17 Chlerine- 36 0, chlnrides of M, L,
No, K, W, C5, ana Fr 2} FIgR] 1£-6 -9 %5 %4
¥, chlarides of lanthe- -
Aides, 8o, Wy, Ca, e,
Bo, M, A Ga, In, T,
Ge, Sn, Po, As, Se, Bi,
Fo, Ru, Os, Co, M, Ir,
Ni, Pd, Pt Cu, Ag, Mg,
In, Ca, W9, 5¢, ¥, T,
Ir, N1, ¥, ®, Ta, Cr,
Mo, N, W, Tc, and Re - 2N 1£-? ¥-10 " »

|
!
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Tavte 1 ‘aple 2 Tagie 3
Qccupations! values £ gent Heleases to
Loncentrat tans Sewers
Cot. } Col. 2 ol O Col. ]} Cot. ¢
Cral Monthly
- l"rﬂloﬂ Inhalatien Average
Atomic Radionuc | ide Class AL 1'{""‘“1!!“ Air Water  Concentration
o (i) (pl1) (Ci/e)) (uCi/ml) (/@) (uCizat)
1 thiarine- 18° 0. see ¥ 24 4t H5 6E- - .
St wall
% (34 . . - -4 32
¥, see L) . SE+4 26-5 6t-8 * "
1 tnlorine-29° 0. see g 2Eed 9Eed -8 ) - .
st owall
3% (44 . . » SE-4 563
W, see T°C) * YT 269 BE-8 . »
1 Argan-37 Submers ion’ 1650 6E-3 -
1 Argan-19 Submers iont 24 g7 . :
18 Argon-4] SM'\!:BX M-h 16-8
19 Potass w40 L. al! compounds JE+2 LI X7 6E-10 LISl ) 4E-5
19 Fotass w42 C. o'l compoungs L1 23] 5E+) 266 768 L188 ] a4
L] Potassium-4) 0. @'l compounas (138 G2 46 -2 %5 PE-a
18 Patassiue-48? D, a1l compaunds 2604 74 -5 9% -4 .
31 owall
(4E+4) SE-4 56-1
19 Potassium-45° D, ai) compounds 34 1698 865 %7 . .
St wall
(5E+4) - . -4 %-)
0 Calcim-4] ¥, a)! compounds iE+) L1ES ) -6 . . .
Bone sur?  Bone sur!
(4€+3) (4E+D) . 5€-9 6E-5 BEe
20 LAlc s ¥, all compounds A 82 -7 -9 %8 -4
% Calciwmd? ¥, all cospoundgs ak+2 M2 4E-7 1£-9 165 164
21 Scandium-4) Y, a)! compounds 73 pil] -5 3-8 154 1£-)
2 SCANG e dda ¥, 2! compounds §ke2 TEe2 -7 €9 %4 {543
b3 Scundium-44 Y, all compounds 4l 1644 SE-6 Fi3l SE-5 5E-4
21 Scandiue-48 Y. a)! compounds 9% 2842 1€-7 ¥-10 165 164
21 Scandium47 Y, a') compounds %) R LS ) 186 g9 .
AL wall
(36+3) . . ¢ LIS 4E-4
1 Scandiue-48 Y, all compounds BE+2 1E+) 8E-1 %-9 1E-% 184
n Scandtum-49° 7, ol compounds 2 SEed %3 868 -4 3%-3
¥ Titanium- a4 0. al! compounds except
those given for W and ¥ 3Ee2 1E+1 5¢-9 -1 LIS -3
W, oxides, hydroxides,
cardides, halides, and
nitrates . ¥-1 1£-8 4-11 . »
Y, SeTi0y BE+D 25 ak-12 . -
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Tatle | Tovle 2 Tabie )
. Octupat iong! values Effigant Peloases 1o
Concentrations Sewers
ol 1 Co) 2 Lol 3 Cot. 1 Cel 2
Cral Monthly
ingestion inhalati Average
Atofifc  Radionuc) ioe Clasy ﬂ' Air Water Concentrat gn
wo (pli) (1) (Cizat) (pCi/ml)  (uCizel) (uCi/mt)
2 Titanieeds 0. see :;w s e . S B
.. ‘“ . - - - - - -
Y. see Y1y 1Eed 168 a8 . .
(4] uua-u--llz D, 2a'1 compounds except
these given for ¥ It ‘ BEed %5 H e . »
5t wal)
(34 * . 4 4 &k-3
¥, onides, hydrosides,
carpides, ang halldes ) LS 138 . .
23 VAnad um-48 0. see :;v 662 18} SE-7 26-9 9%-5 95
¥ e « [ 13H] - 9%-10 . .
a3 Vanadi um-45 g, sen Yy 7!:‘ ” a 3 15 . . -
LI wa sur
B (96+4) () . 5¢-8 £ -2
¥, oiee W * 2 LI - -
M (hrom um-48 £, a1 compounds sxcept
those given for W amg ¥ 6603 14 S8 2%-8 RE-S 8E-4
¥, halides and nitrates 1643 -6 1F-8 . -
Y. onides ar1 hydrovides 1) -6 1£-8 . .
b Chroe 497 ¢, see Y% Mo BEd -8 187 a4 -3
¥ oaee “Cr . 108 4E-5 1E-7 . -
Y. see Y, - 9 +4 -5 162 . .
" Chrom 51 B, sew gacr ke SEed 2% 668 SE-4 $E3
. see ucr 2604 -5 K-8 * -
Y. see Cr i BE-§ k-8 * .
Fe] umwn-ﬂz 0. a)) compounds except
those given for 2 SEed -5 TE-8 -4 )
¥, viides, hydroxides,
Nalides, &nd nitrates - 64 3-8 BE-8 - »
% llvunou-bh’ 0, see Sy :(M GEea 45 1627 . -
towall
(4Ee4) ) ¥ * St $E-3
. see Vwe . 16e8 -5 ) -
5
2 Manganese- 52 0. see .l T2 1643 5€-7 29 168 164
¥, aee s s 92 %7 1£-9% 3 .
2 Ringanese-$) 0, see Siwn SEed e . -4 -3
e
- (2E+4) » s - *
W, see T . 164 566 248 . -
% !l“ , =
25 Manganese- 54 D, see Fig3] 962 -7 1E-9 ¥-5 -4
i v see She : BEe2 3%-) -9 . .
S
2% Manganese- 5 0. see ;iwn sE0 24 - 2%-8 %-3 264
i ¥, see i 2% o % -5 . .

App. B
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Table | Tavle ¢ Table )
= Decupat ional Valves it ivent Beleases to
Concentrations Sewers
fol. 1 Coi. 2 Col 3 ol 1 (T}
Oral Montnly
lnrlt‘on 1ati Aearage
Atomic Ragionuc!ide™ Class AL Air water Concentration
w (uCi) (uCi)  (uEt/el) (uCr/mn) GOV /mT)  (uCise)
2% 1ron~52 U, #)) compounds escept
Ltrose given for W 92 33 -6 4k-9 -5 164
W, oxiges, hydroxides,
and halides 281 1E-% M-8 *
2% 1ron8% 9. ses ke %43 2643 87 -4 1t 163
W, s Fe J LIS -4 188 ] . .
2% [rgr-59 B, see Sire BF+2 W2 16-2 $6-10 It 1tes
¥, see “Fe . 58«2 %7 M0 - .
* 1ron-80 D. see 33te 41 €40 %9 9-12 ) a8
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6§ Promthiae sl v el #0 ) SR S I T
Y osee iy . 43 16 a9 : .
31, 1981 20-78



PART 20 STANDARDS FOR PROTECTION AGAINST RADIATION \pp. B*

May 31, 1991




App. B* PART 20 STANDARDS FOR PROTECTION AGAINST RADIATION App. B,

Table | Tavie 1 Tavle 3§
Dtcupat ona) values (1) gent Belenies 1o
Concentrations Sewery
te! 1 Lot 2 fo! 1} te! 1 ol 2
Gyl Monthly
Ingest ien l_«_ﬁg_%_ heer
Aot Ragionuc)ide Class A.‘Y' LA Air watar  loncentretion
e - (ul1) (i} (uCi/ml) (uCi/mt)  (ulizet) (ulizel)
3 furopiuee 187 ¥, 2l compounds i Lh} L1830 24 769 -5 -4
62 (mo'-o'm’ V. 8l compoynds AT GEed H-s -8 W M3
x] Gade .'-us" 0. 410 compounds except
those given for W SEea 5 (153 ] s A3
Stowell
(4l . . . U] 41
Y. origes, hydrosiges,
ang 1iyorites . 2844 4 34 ) u7 g
B Gasolinialet D, see 143 1443 1642 S8 el b 2
U G . M2 -7 .10 ' ’
6 Gagolinium- 187 B, see 143ce %0 e 246 -9 ey et
e Ge . LIS e IS . .
" Gadeiiniam 14l 0, ses Mg 1 ) ST B : .
Bone surf  Bone surf
18 (26+1) (2 . S U 3 {0
¥, see Go . H-2 1%+ . »
Sone surf
. (68-2) . -4 - .
o Gatolinium 15 0. see 1420e g ) 97 3-8 as sea
3 v, see 5, 2y 16 n-9 . .
;é b4 Gage! inium 181 0. see l“Gd (43 LT -1 v 9% L8]
- 4 Bone surt
- e . (hhe2) : s-i0 - :
¥ ¥, vee G0 s it+} 567 29 . é
” Gade! nium-182 0, see 1¥igg 264 12 “n - . .
l:m sur?  Bone surt
(M+1) (2%-2) - M - o
LT T “‘G‘ . L LS -1 . - . ‘
Bone surf
“ (8E-2) . -y . .
L2 Godeliniue183 0, sew 455 §643 2 bE-8 . B8 B4
i
¥ {22) . M0 - -
LR “‘G‘ . bte? 247 -0 . .
ha Gade! inium-189 D, see "‘5‘ 123 (T3] -
4 s 168 e 4
v see S5 . 8t+) TR T -
i
11 Tert w147 ¥, 2\ compounds 9+ A -8 st-8 -4 i)
L1 Tert um- 148 ¥, 4!) compoungs 4643 el %=1 12 M-8 -4
& Tert w180 ¥ 'l compounds 563 e U8 3-8 7% Hea
L Terd w181 ¥, 4)) compounds 4+ 9 T} 168 8K+ Si-4
&5 Terviam 183 ¥, 4l compounds 8843 243 T ) 18 -8 T4
8 Terdiwise ¥, 011 compounes 23 W ST S S S T2
65 Tero e 158 ¥, 4 compounds LIS ] B3 -8 160 €5 8t-4
0 Temieisie v, a1 comeunss 2 Yoa S M e %)
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Aomic
L

Ko onuc) e

C—

&4

6

D P 2ol

L)

&9
L

"

n

4]

()

froiue 169

frpium 1T
Ertium 172

Thul e uz’

Thliue

Thytiue 187

Th!ium170

Thlia17]

Thytium=172

Thuliue17)
thut L 178

Yitertium- l‘:z

Yitertium 15b
vmmow’
Yitertium 169

Fiterd i 178

vetarniam- 1777

1“0"!.‘\”’

¥, 4l compounts

¥, al) compoungs eacept
thase given for v

Y, oxiges, hydvosides,

nd lyoriges
1
¥ itin
81
v see By
Y, soe uz,‘
E-3
g

Table |} Tavie 2 Toble )
Oceupot iona’ valves V1 huant e eane 1y
Concentrgt sans Sewe
Lol 1 Lal ) (< LI | ge!. }
?u\ Monthiy
| $1ion wha et ion Lerra
.?r 1“"‘"% L waler tu'un fat e
(w1} {p1) (uCi/ml) (uliiet)  (Wli/m)) (ulilel)
ETES] Ml LI ]
Ll et
(4k+3) .
) e
11+3 it
Wl wati
(H+Y) *
AL b
Stowal!
(e
4
U %) 8t E138 ] ’ ’
Ll el
(20+}) w5 LIER ]
B2 e -8 M0 . .
Ll walt
(1f+3) o s 1S ] W
i Me2 -7 . .
WLl wal? fone surt
(1hea) (BE+2) 8- 10 4 %)
e j133 ) L S P8 ] . *
Wl wall
(8€+2) . . . H -4
LIS (1A ] k-4 -8 (132 ) 64
TEed NS e -7 - -
St wall
(984, . . - -2
e Jhet -4 “%-? 183 | £33
b L0 ) -4 -7 » .
1643 263 -7 ] s -4
. 23 87 138 ] * .
1W+s Bieh -4 166 4% LIS
4 T -4 -6 - E
%4 B2 At 153 -8 -4
. T2 ¥ IS ] 4 o
¥ LIS 16 St-9 * .
Ll wald
(3+1) - " s LIS LISE)
. 33 =% SE-9 - g *
i Sies Fig] %4 264 21
. Ao -5 6E-2 ¢ J
164 L) 25 i-8 M) {58 )
. LI 2%-5 568 .
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Table Tavie ¢ Tabie 3
Decupations  values B uem Relvases 1o
Concentrat igns Sewery
tel. 1 o). 2 Cel. 3 Cod 1 Col. 2 e
Drat Monthly
Ingestion (18] Aver.
domic Raionwiige Class AL Ay Water  Concentratian
~o (uli) i) (uCi/el) (uCi/el) (WLisml) (uliset)
n” natniuee 170 D, #1) compounts except
these gleen for ¥ e bie) -4 LS LIS ) LIS
¥, oviges, hydrosises,
CATLIdes, and nilrgtes . 56+) 24 (181 ] . 4
) mathiume 172 0. e 0 e 940 oy . -3 -4
Bone surt!
18 . (26+1) . ®-1 - .
R Cl . 4 -0 ¢ . ”
Sone surt
(6E+1) : 81 - .
W Kateiee 0. see | 0w 50 14 B DL B
. e ue , 1Ee4 SE-6 - * .
1 Hatnim | 0. wes 110y eS| 92 a7 - [T A
Bone surt
170 s (if*)) 3 -9 . .
¥ osee e . 1te) LT -9 * .
§ o atriaeine 5, e e 2ot bEea 5 M W4 M)
’N Y. e wt . LIt} s - o o
g " Hatsiuee | 8e D, see V% ez it s-10 - Mok H-8
b Bone surt
¥ 17 (2€+0) . ol I
Y, tee t 0 -y . .
Bone syrt
(96+0) . -1 . .
" Matniee 179 0 gee iy e o2 wr . 18 14
Bone surt
170 - (BE+2) . BE-10 . 5
LT ) Ll ~ “0! "', .-,. . -
T stnieeise 0 s 10 " 2 LA S T
Vo f . RIS -5 @ . -
L] Maltnigme 101 D, see "'m e He -8 N 28 4
o) 8610 :
- » - - . -
v, soe Vi a2 247 8610 " e
" Matniamibze’ D, see 1ot e e LT SR T B T ST
¥, see Ve . 164 6E-% 27 . .
” Katn i 102 0, see 0 22 81 e - . .
Bone surf  Bone surf
n‘" (4E+2) (26+0) * 12 SE-4 SE-5
LT ! . e 169 " . .
Bone surf
¢ (76+0) ' 1E-11 . .
o e o, e 10 204 SEed I B T R
v, see V0% . et 28 -8 Pl i
7 Matniee i 0, weu | %4 8t M6 MR NS e
¥, see . 6Ee M6 L 8 . .
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Tabie | tatie 2 Table 3
Docupations’ velues F19uant Belvasns Lo
Concontrations ety
ter 1 Lot foi Lol Lot
Drel Honth)y
n.runn if gn heerage
Aok ¢ Radionuc ' ide Clams L Aie water  loacentratier
L1 - (1) (ki) (wCi7el) (plively (uliiet)y (uli’en)
n v.m'--m‘ ¥, 1) compoungs encept
thase given for ¥ ol i St-% & SE-e -3
Yoonlesenta) o oniged,
hydrex s, Naliaes,
CATE (Oes . nilrates,
™ e LLE -7
" Tatata 13w, e 1l " e Bd MR WS e
Y.oaee Ta ¥ 2t -6 s . .
n tena i d? v e i ot 18 -y - e we
L i . LI} - -7 . ’
Tantalum 17w, wee 113re 8 24 ek MM RS M
¥, e ‘s 5 1 sl-6 -t . .
N Tt w, e i Aoy 1 S MBS S
LY T s . (7] S8 A8 . ’
Mo Tt d? v, e i 1 i TR B U
LT . HE s -t . .
73 Tantalum 178 LR };‘;’a E AL e a5 i’ Mo )
LY i : 4 -8 - . .
” Tenta lue-179 V. tee i:;u 2od 848 ek 89 e -3
LT T I . LIS - 1<y . .
B Temeleeitos ¥, e 3% 2 o s N M w9
T, e ‘a2 - bt -4 LIS ) . .
n Tantalum 180 ¥ s "'10 it L1 ¢
. - 1 L B O U T S ST O
v, see iy : 241 4 Ml - :
n Tenta w1020’ W, see M0y, 208 She8 24 w1 . .
:!! wall
(26+8) . ~ » -
¥, tae ”‘u . T -4 (T8} .“ ' .u ’
17§
n Tante - 182 : so0 ooTe 82 e 16 510 s 14
. e s . it (18] 210 ¢ .
M testaleeid  w, see M2y, 9er e -1 e -
fi;l wall
5 it+3) s . b ] -4
v, wee Hing . 1 [ 169 . .
LR PP T S LR 2 841 Wk My . -
Y, e ""A - 842 24 - ." ' JI ‘
H 172
4 | Tanta e |88 ¥ e l’l". Mo Tiea M5 -7 LIS LIEN]
Yo ’ bisd 3-8 %8 * .
B temaree i v, see Ty sted 2 T S 2 S
:t‘ well 2
’ (TEe4) . . % 183 .
v, s Vi, . 28 %4 0 . 20y
L) Tungsten- 176 0. &) compounds 1 St 4% -8 -4 1)
" Tungsten-177 0, 411 compounds 24 SEe4 a5 1§57 -4 )
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.
Table | Teable ¢ Tabie 3
Decupat iond) values £ gent Relnasey Lo
" Concentrations Sewers
tol. 1 Col. 2 Col. 3 Cel. 1 Lol 2
Oral Honthly
lnru\« 1atign " clnnr ”
§ Iioe Class AL Air Lar ancentration
Y - wil o, (W) W) (uCiieT) (WCI/aT)  (wEiiml) (uCirel)
= e 182 . b . %5 164
Y 1 i -
v osee W82, . 16+4 a5 168 . .
: S 82 . - 3*- *-4
e e xon i Al - b e
Y. see 8, . 6E+) 25 ME , .
; A 182 . . . £-4 163
e it L e e S
f. see 8, . 2 185 -8 .
' s 82 - ® - -4
. Irigiun-188 g ::: m{: 23 zg; g.: g: % %*
v, see 88, - ) 166 558 . -
7 Iridiae-189 0. vee 182y, u;; o 26 -9 . .
Li wa
1 (56+3) . . . -5 -4
¥, ses 182, - k3 266 554 . .
Y. see 18, - i) 1iv8 5E-9 - .
" . oLy 182 : v o e -
. 1#idiym- 190w 0. see i 23 2848 z: -2 % 2
T, see lli’“ . 258 8E-5 M7 . B
9 b 82 . -7 -9 -5 154
v, vaem Tk MO o
Y. see Wy, . 947 a7 169 - .
1 I#101 w1920 0, see %;r %) ::'; e 0 e o4
¥ see v - * . '
v, see 0y, . 261 69 %1 - .
7 Ir bt 7 ‘10 18 -4
e e B gy e
Y. see 87y, . 22 95-8 M- - .
, 182 3 i€ %6 9%-5
e ) Irigium- 1940 8‘ :: llli: ?(02 :::; ::-: ;:-:: 3 !
v, see 189y, : 16e2 -8 110 - .
1 i 182 . . 5 ' 1E4
T iridige- 104 0, see Ir 1E3 3 1£-6 a9 16-% |
+ 90 197 & " g 1
v, see 1821, - %3 27 3%-9
v e 198, . %3 87 T .
” Trigiw-19% 0, vee }:‘::r 8E+3 ;(t:: i:: ::: 164 18-
v, see r . . . o
Y. see 182;, . e 96 -8 . .
" Iridiu-195 B. see }g}r ) ;:: g: g-: 264 23
iy . : ' x 3
Y. tee 182; . P -3 88 . -
bt ] Platinue- 186 0. a1 compounads N L) -5 S5E-8 264 %-)
i ] Flatinue- 188 0, all compounas 263 264} %n-? 269 285 » 284
by Platinue 189 8, &1 compounds ) e 163 AE-g 164 183
i) Platinum181 0, a1 compounds € 8643 -6 £-8 5E-8 SE-4

Meyal.19p, LT E 20-88



Aop. B*

PART 20 STANDARDS FOR PROTECTION AGAINST RADIATION




i b il L

PR T T T - i Al P

App. B*

TP ———

PART 20 STANDARDS FOR PROTECTION AGAINST RADIATION

Tavle | Table ¢ Tadle 3
Drcypat iona! values £ vent Releases to
¢ Concentrat ong lewers
ta! 1 te! 2 (LR | ot 1 Co' 2
Gra) Ronthily
i stion latt Average
Atomic Radionvc!ide Class L Air water Concentrat ion
n B (e} WCi)  (uCi/ml) (Ciel)  (uCiim))  (yCisel)
80 Mercury- 1938 Vapor . 83 4feg 168 . .
Drganic D (18] 1644 566 24 668 -4
D. sulfates 384} 943 48 168 af-s a4
W, oxioes, Avdroriges,
haliges, nitrates, and
sulfides LI L3 ] -4 -8 v
L] Nercury- 193 vapor . s 16§ e-h . "
Grganic O 24 b4 3-8 9 -4 -4 %)
i
0, see 2604 4 25 68 26-4 %3
. see “a : 4 2%-8 o8 . .
#0 Mercury- 164 vapor 3+ €9 LLER S . .
Organic © 260 3l -8 A=l ) 2%
19
0, see BEs2 4 268 BE-11 1% 164
V. see ":‘3 . 1Ee2 568 230 - :
80 Mercury- 195 vapor - LIER] %4 6E-9 $ *
Drganic B 33 Bkl -6 8- a8 44
0. see 1 23 5643 28 7%-9 T -4
v, see g : 43 26 5E-9 . .
x a0 Mercury- |95 vapor . FIgY 1£-5 48 . .
; Organic D 2 SEed 268 6E-8 -4 -3
0, see 113y 1B 4 16+8 -8 264 243
CEET ) . i+ 1E-5 SE-8 - .
. ¥ . i1 256 769 - .
80 Mercyry-167a o:::u " ey 93 e 168 $E-5 64
19 g 5 . -4
{12 7% -6 16-8 a8 ag
:f o "m . 5643 26 7-9 . :
9 v . 8643 a6 168 - .
B ot Greantc 0 703 14 666 268 93 94
19 3 - . -4
133 164 5E-6 2-8 8K-8 8t
- "h . 943 e 168 : v o
# . . 167 . .
80 Mercury- 9% Vapor Bia 3-S5 "
organic 0 ::“uﬂ et 765 %) -
190, (1844) - " 2%-7 1:: 353
0, §Eod ) 665 26 . p
¥ see VR0 . 28 s wr - :
~203 v . 882 a7 1649 - .
Ll s o 82 ¥-1 1S TR 6
18 . « -5 -4
0, see 2643 1543 5E-7 2%-%
. see “":\“‘n . 1€+ 57 29 . -
.
8l Tha)liue-194s° 0, all compounds I -5 2 . .
L wa
(7E+4) > . . 1E-3 1€-2
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Tadle 1 Table 2 Tavie )
B Occupat fanal values E1¢ uent Releases 1o
Concertrations Sewersy
ot 1 ot 2 ! 2 Lot 1 tel 2
Oral Honthiy
l'\rﬂﬁn 1ot byer
Atomic_ Radionuc!ige Class AL Air water  Concentration
o W) (k1) lizel) (uCize)  (ulizml) (uli/al)
81 Thallign1942 0, al) compounds it+5 6E45 24 st . .
5t wall
(3+8) g 4%} a7
8 Thatl w1988 D, al) compounds bioa 166 64 27 84 %)
"} Thatlium- 197 D, al) compounds T 18 SE-8 b S i) -2
0 Tha!lium 198" 0, a)l compaunds 3ot SEo T BEw A T
LM Tha!lium 198 D, &) compounas JEet EIEY ) -5 6~ 12 ] "3
£l Thallium 199 0, &'\ cospounas Gi 4 A aL-s it-? & ] -3
8l Tha!) i 200 0, al! compounds L1838 ] AL} 5t ZE-8 i 1€-1
L3 Thatlium=201 0. al) compounas Jies e 9% -6 -8 2t-4 %)
L)} Tha!l 202 0, a!) compounds Af+) LILS] 266 -5 SE-% 6E-4
EH Tha!liue 204 2. al) compounds 263 24 %-? -9 {33 ] -4
2 Leat- 19507 B. 4l compeunds iod 208 88 3% et 0
8 Lead-198 0. 4!l compounss i L120] 3-8 968 LIt} %)
8 Leac-199° D, 411 compounds 24 T4 3-8 11 -4 -3
2 Lean- 200 0, al! compounds M) 6k} e %5 LI LIS
a2 Lean-201 0. a)l compounds 7843 et BE-6 -8 - 1€
82 IRTT R ) 0, a!! compounds 963 e 155 L1588 ] 1E-4 M-
a2 Lead- 202 0, &l compounds ite2 Sfs1 2%-8 -l %% %5
LN Lead-203 £, a'! compounds §843 962 46 S ] -8 -4
a7 Lead- 208 £, a)! cespounds 43 L] 67 i~y SE-4 St
a7 Lead- 209 £, 8] compeunds AL GEed K-S #-8 -4 -3
a2 Leag- 210 0, all compoungs BE-1 %1 if-10 L > .
Bone sur!  Hone sur!
(1£+0) (4€-1) * L1538 ] k-8 W=7
8 Leag-2117 0. #)) compounds 1Eea [ -7 %10 24 23
LM Lead 212 0. a)) compounds BE+] e} 16-8 Sé-11 . .
Bone surf
(1E<2) 4 4 g -6 25
B2 u«rlul 0, #l! compounas §E+) B2 x-7 19 -4 it-3
& 81 smutn-200° D, nitrates Jsa Bt s -7 a4 4
¥, 4] olher tampounds ’ 155 4E-5 LY . »
81 B ismutne 2017 0. see 200y, 164 Joa 168 a8 2-4 21
¥, osee \ v LIS 2%-5 SER s #
-
B w202 0, vee 100 1o e -5 sE-8 2 2%+
¥ see f . dEea -5 187 . .

App. B
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Table i Table 2 Table 3
# Dccupational Yaives Effluent felvases 1o
Concentrat ions Sewers
Cel. 1 o). 2 ta! Co! {o!
Oral Monthly
ingestion Inhalati Avera
Momic Radionuc!ide _  Class a['f' 18 a ﬁ!"’ Arr water  Concentration
o {uli) (uC1) (WCi/ml) (uCi/ml) (uCisml) (uCi/al)
8 Bismutn20) 0. see 2% 24 743 -6 9%-9 3-$ e
200
v, see 200y “ 6iv) 34 99 . .
0 81 smuthe 208 0, see 3008 1643 ) 1646 %9 2%-$ 4
¥, sen 200y, - 1643 87 %-9 .
83 81 smuth- 206 o, see 10080 §6e2 ) 667 28 %6 %5
¥, see Bi " 9Ee2 %7 -9 . -
8 B smuth-207 0, vee 300 1) 243 -1 %9 -3 164
. see | . LR k-7 S5€-10 o "
8 Bismutne)10e D, see 2%y 4 560 -9 . - -
Kigneys Kidneys
- (6ke1) (6+0) . %1z 87 06
LTS 8 - k-1 ¥-10 9%-1) L .
0 B smuthe 210 0, sen 1%0g; BE2 22 187 . 18 14
Kigneys
(48+2) . S0 - ;
v, see 200y, 31 8 -1 - .
3 B Gmanni? o e 30 sk 22 17 W0 NS g
& ¥, see 90 - $Ee2 -7 10 - -
T
“ 8 Biseutn-213° 0. see 2000 e 32 167 4610 164 12
8 W, see ¥ . LTSN 1E-7 56~ 10 . .
" B smuthe214° 0, see 2%, 2604 BEe2 3w 1£-9 . .
5t wml)
(26+4) . ‘ . 34 EToE)
v, see 200, . 9%-2 -7 169 . .
Rl Pn'omu-ma“ 0, a!' compounds except
those given for ¥ A ) 3*-$ 98 -4 3%-3
¥, oxides, hydroxides,
and nitrates . et -5 1€+ " %
™ Polanium-205° D, see oo 26 e 2-% 56-8 -4 3%-3
¥, see 2035, - T6e4 3%-3 167 ; .
84 Potonium-207 B, see ;ggvo 8E+3 164 13 %-8 164 163
N, see Po . R -5 468 . »
4 Polonium-210 0. ver 30300 30 s€-1 W0 -1 aE-s 4
LT Po = 8€-) ¥E-10 %-13 * *
85 Astatine=207° 0. nalides 683 33 146 49 8E-5 864
v . %) 97 -9 . .
85 Astatine-211 D, halides 1442 8641 3-8 1610 26 %8
v . S§el %8 8-l - -
L Raton-220 With daughters
removed - i -8 268 - .
wins M‘."
present - 281 9€-9 -1l . "
{or 12 worring (or 1.0
leve| wonths)  working

level)
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Table 1 Tarie 2 Tabie )
F Dccupat iona! va'lues Ertivent Reieases to
{orcentrationy Sewery
£al 1} Cal 2 et 2 Cei. 1 Cot. 2
Ora) Monthly
Xn?unou inhalation Average
Atomic Regignuc!ite Class A 'y Rir water Concantratinn
we (ul1) (1) (WCi/at) (pCizmt)y  (uCiiml) (uTi/at)
L1 Ragon-222 With deughters
removed - 1t LIS Y jE-8 . .
Vitn caughters
present 1142 -0 =10 - -
(er 4 working for 013
Teve! monthsg ) -ovnng
evel)
o Francium-222° D, a1} compaunds 2%+3 o2 %2 §610 -8 184
o Franci-223® D, 1) copounds bEe2 B2 -7 18-9 ) BE-$
L1 Rag w223 ¥, 2] compaunas SEe0 %1 ¥-10 %-1) .
Bone sur!
[9E+0) . o * €7 k-8
LU Radium- 224 ¥ all compounas 80 0 -10 2%-12 b
fone sur!
(28+1) * . . it 264
as Rac e 22% ¥, al) compounds RE -0 78-1 -0 91} o -
Bone surt
(28-1) “ - ¢ %67 %6
AR Radium§76 ¥, all compounds E+0 (1351 -0 9%-13 u o
Rane i r?
(5E+0) - * bE-8 -7
“ Redium-227° ¥, 411 coapeunas 24 1t 66 - . .
fone surf  Bone sur!
{3E4) (26+a) 3-8 -4 -3
a® Rad w228 ¥, 2l compounds i i« €10 -12 .
done syurt
(8E+0) - - . a8 &7
L] Actimium 204 0, 2!l compounds except
those given for w and ¥ 284 I+ if-8 . y >
Lil wall Sone sur?
(28+]) (4E+1) S€-11 %5 -4
¥, halides and nitrates . St+1 %0 "-11 ¥
¥, oxides and hydroxides ¥ 5€+1 26-8 6E-11 . »
8 Actinume 225 0, see Py sé+1 3-1 - - - .
Ll wall Bone surf
o) (8€+1) (S€-1) . 2%-13 %7 %6
W, dee ”‘k . 6~ JE-10 9%-13 - .
¥, sae A . -1 ¥-10 9%-13 . *
8 Actintue226 0, see T 102 320 9 - . .
Ll wald Bore sur!
Fre] (1€+2) (4E+0) b $€-12 A6 -5
¥.owes !ak ' Si«0 289 n-12 \ »
¥, 100 A SE«0 245 6E-12 . ¢ g
8 Actinium-227 R 2%-1 454 - . -
Bone sur?  Bone surf
224 (4€-1) (8E-4) “ €18 5&<% SE-8
¥ see Ac . %) %1 . * o
fone jurf Avik
- (”.” - FTE} . .
Y, sor ©%- . -2 M1z 1y - -
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Table | Tavie 2 Tabie 3
Ocoupational values Effluent Re eases 1o
. Concentrations "
ol 3} te) 2 ol Co tot
Ora! Month )y
ingestion lati Ave
Atomic Radionucige Class aLl Ar water Concentrat ion
o - (W) WE1) e/ (CuUmt)  (uEien) {utise)
49 Actinum- 228 D, see ¥y 263 90 a9 . 3-8 )
Bone sur?
(281, * A1 b .
v, see T aiel e . - .
Bone surf
24 - (af+]) ' RE-11 » ¢
Y. see Ac - LI -8 §E-11 A
%0 'Mnu-iﬁ" ¥, 0l compounds except
those given for v $€¢) 2642 6E-0 210 4
St wall
(%€+)) . %-5 Ti-4
Y, onioes and hydvoxiges 12 6E-8 2-10
%0 Therium-227 v, see ;;:w 12 3~} W10 SE-13 266 2%-4
Y, see ™ . -1 1E-10 $E-13 . ¢
a0 Thor i um- 228 w, sen ‘357 8E+0 1E-2 T R .
Sone sur?f  Rone surt
28 (1E+3) (26-2) - 3E- 34 267 -6
Y, see ™ » -2 ”%-12 214 % .
% Thor e 229 v, see %6y 8E-1 94 8E-13 - .
Bore sur?  Bone surf
226 (32+0) (28-3) . %18 b &8 %47
Y, see ™ . 263 1£-12 ’ . -
Bone surt
(31} §-18 * 3
% Thorfue 230 T 450 662 312 . .
Bone sur?  Bune surf
22 (96+0) (26-2) » 214 iE-? 178
Y, see ™ . 2-2 6f-12 v ¢ .
Bone surf?
. (26-2) -4 - -
% Thort w231 v, see 3281 g 6642 36 39 sES SE-4
Y, see O - L1LS -6 -9 . »
% Thor ' um=212 v, see %6y, -1 163 SE<13 -+ : .
Rone surf  Bone sur! 4
234 (3+0) (-1 LU (S A 2
Y, see %1y . 3-3 =12 - - "
fone surf
. (48-1) . 6E-15 » .
% Thoriue-234 ¥, see J8py 02 2442 -3 %-10 .
Ll watl
. (45+2) . . - 566 58
Y, see ™ . 26+2 6E-8 -10 % ‘
8l Dnucttmo-zﬂz ¥, al! compounds sxcept
ihose given for Y ) €2 SE-8 28-10 SE-5 564
Y, oxides and hydroxiges 1E+2 4g-n 16-10 s +
.
" Protact iniue-220 W, see 2270, 1€93 141 569 . %5 4
Bone surf
. (2E+1) . w11 . .
Y. see 225, . 1E+1 569 W1l - .

31, 1991
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PART 20 STANDARDS FOR PROTECTION AGAINST RADIATION e th
Table | Table 2 Table 3
Occupat tona) Values 17 gant Releases 1
Concentrations Sewers
Cel. 1 Lol 2 (R B | fol. } Col. 2
Ora) Monthily
: lv\ru\on Inhalation Aver
Atomic Radionuc!ide Class AL Air water Concentration
. - {ut ) 1) (uCi/m1) (uCi/al)  (uCi/al) (uCi/al)
- Plutoniue-242 v, see My, BE-1 73 T30 7 S . -
Bone sur!  Bone surf
234 (1E+0) (iE-2) . %14 26-8 -7
Y, see Ty . 2%5-2 7-12 * . .
Bone yurf
» (28-2) . 2%- 14 » .
u Pltesive24)  w, sae Mo e e -8 568 24 23
Y, see Py . LI k-5 S6-8 » -
N Plutonim288 . see 234, 861 -3 M2 - . .
Bone surf!  Bone surf
M (26+0C) (1€-2) . 26-14 26-8 %7
T, see Py . -2 %12 . . -
Bone surt
(2+2) . -4 . -
o Plutonium-245  w, ser S0y 2603 §§e3 %6 -9 ETaty -4
Y, see Py . LSS 286 §E-9 » »
9 Plutonium-246 v, see 2Mp, 42 o2 167 w1 - -
LLl wal)
234 (48+2) . . . GE-6 6E-S
Y, see Py 4 32 167 4E-10 . -
9% Asericium23 W, 411 compounds 8 4 35 164 -7 1E-) 162
3 Mericiu-230% W, 1) compounds 45 3%+ 16-6 . 56-4 SE-1
Bone syurf
(6+3) - 9% -9 . -
95 Americium- 209 ¥, 3! compounds 5E+3 1604 SE-4 26-8 7E-§ T4
95 Americiume 240 ¥, al) compounds 284 JE+3 -6 -9 -5 3E-4
9 Amer cium 28] ¥, all compounas BE-] -1 H-12 + .
Booe surf  RBone surf
(1€+0) (1€-2) . 26-14 -8 287
" Anericium MM2e ¥, all compounds 8€-1 6E-3 -1z £ w .
Bone sur!  Bone surt
(1€+9) (1€-2) . 214 2848 287
95 Americiugm-242 ¥, 4!l compounds LIEN) REs) a8 - 5¢-8 k-4
Bone sur?
(9E+1) - 1E-10 . o
® Americium 243 ¥, al) compounds BE-] 6E-3 ¥-12 . o -
Bone surt  Bone surf
(1£+0) (1f-2) - 26-14 2¢-8 -7
9% Mnﬂcnr?“az ¥, all compounds 6E+4 43 2%-6 v « u
5t wall Bone sur?
(BEw) (TE+1) . K-8 1E-3 1€-2
95 Americium2d4 ¥, &'l compaunds 125} 22 8E-8 . 45 dE-4
Bene surt
(3€+2) - 4-10 » -
9% e C w245 ¥, all compounds JEsa L) -4 187 LISt -2
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Tatle | Tatle 2 Tavle 3
Derupational values Effigent Releases o
Loncentrations Sewers
el 1 Co). 2 Cel, 3 ol 1} Co! 2
Ora! Monthly
ln,'ltloe innalati Aver
Atomic Radionuc!ide Class Al Air water Cmo:glhﬂ
o = {plt) fult) WCi/ml) (uli/a)  (pCi/m)) (uti/m))
9 Aeericium-2468’ ¥, a1 compounds St 28 85 - - .
St wall
(64 Bi-4 -3
as Americium-246° W, all compounds et s A€ 17 A4 )
h Curium 238 ¥, all compounds v PR | SE-7 -3 -4 H-3
£ Curium- 240 ¥, all compounds (120 661 P S ) ¢ - .
Bone sur?  Bone surf
(8E+1) (6F=1) - %-13 -8 1€-5
k0 Curive 241 w, al! compounas 1643 3l -8 . -5 -4
Bone sur?
» (4€+1) s€-11 .
L Curtym-242 ¥, all compounds JE+) -1 i-10 .
Bore sur?  Bone sur!
(5€+1) {3E-1) . “%-13 %-7 ]
o Curium=243 ¥, 2!l compounas 1£+0 -3 “%-12 - - .
Bone surf  Bone sur!
(2€+0) (26-2) * 14 -0 ¥-7
6 Luriume 44 ¥, a'l compounds 160 16-2 SE-12 ¥ . *
Bone surf  Bone surt
(36+9) {2-2) . -4 3-8 -7
a6 Surtume 245 W, all compounds T~} 68-1 312 . R ’
Bone Jurf  Bome surt
(1E+0) {1€-2) - %14 -0 2%+
- Curium- 24, ¥, a4l compounds TE-1 6E-) 12 . * b
Bone sur!  Bome surf
(1E+0) (1£-2) - 2614 -9 n-?
L3 Curtum 240 ¥ a'l compounas 8-l 63 -2 g * i
Sone sur!  Bone surf
(1E+0) (1E-2) . 2t-14 -0 %7
9 Turiume 248 ¥ el compounds 281 3 %-1) . . .
Bane surf  Bone surt .
(4§~1) (3-1) - 4E-18 569 56-8
9% Cur w2497 ¥, al) compounds SEed 2644 -6 - -4 71
fone sur?
. {3E+4) - A8 " "
9% Curtum 180 ¥, a4l compounds -2 -4 1E-13 - . -
Bone sur?t  Bone surt
(8E-2) {5€-4) * 8E-1% 9€-10 -9
L L Berka ! ium- 248 ¥, al! compounds 2%+) 1E+) 5€-7 % X5 M4
3 Becke ! lum- 245 ¥, all compounds 1€+ ¥ -6 “-s £S5 di-4
47 Herne! iy 247 ¥ 4!l compounds S5€-1 4= -0 > > »
Sone surt  Bune syurf
(1E+0) (%-3) 1E-14 -8 27
L 1 Barkel w249 ¥, 8l compounds %42 2640 M-10 & R o
Sane surf  Sone jurt
{58+2) (4640} " SE- 12 B8 6E-%
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PART 20 STANDARDS FOR PROTECTION AGAINST RADIATION

Tanlg 1 Tante 2 Table 3
Occapat na) Values 07 luent Relranes g
Concentrationy Sewery
Col, 1 Coi. 2 Lal. 3 Co). 1 Cot. 2
Oral Ronthly
Ingestion Irhglation Average
Atosic Ragionwc!ide Class AL AT his Water  Concentration
No (uli) (1) (uCi/ml) (uci/nl)  (uCiZm1) (uCisel)
(1] Pinsleinium- 2540 ¥, 2!} compounas 32 1] -9 1£-11 i .
Ll wall
(3+2) . - - LI 45
" Einsteinium- 254 ¥, 4! compounds BEs0 -2 SE-11 »
Bone sur!  Bone sur!
{2%+1) (1E-1) -3 27 -6
100 Fermiam 252 ¥, al) compounds §E+2 1641 $E-8 28-11 66 -5
100 fermium-2%) ¥, all compounds 1€+ 1+ 48 1E-11 1% 154
100 Formi - 254 ¥, all compounds JE) 9€+1 LIS | 1£-10 L1355 ] Af-a
100 Ferwium 255 ¥, 2!l compounds 5E+2 F{ L0 -9 -1 E-% TE-%
100 Form i 287 ¥, 8l compounds 2641 -1 7E-11 5 . ‘
Bone sur?  Bone surt
(4E+1) (26-1) - ¥-13 5€-7 5E-%
a
“ T3 Mendelevium-257 W, all compounds 763 8E+1 LIS ) : -4 16-3
R Bone sur!
. (9€+1) » 1t-10 ¥ .
101 Mende leviwe- 258 W 4! compounds 3E+) 2%-1 FLES 1
Bone sur!  Bone surf
(5€+1) {3-1) * €12 6E-7 666
. Any single radionuc)ide not 1isted
4ove wilh decay mode other than
Aipha emissian ar spontaneous fis~
10N a0 with radiodctive half- i
Tife less than 7 houry Submersion’ - 2842 1§17 -9 .
Aty single ravionuc]ide not listed
aowe Wi th decay sode other than
4'phs emission or spontanecus fis-
2100 and with radicactive half-
Life greater than 2 hours . 261 1#-10 1€-12 1£-8 -7
Any single radionuc!ide not )isted
Above that dwcays by alpha emission N
or spontaneous fission, ar any eis-
ture far which sither the 1dentity
or the concentration of any radio-
nuclide in the mixture 13 not
nown ai-a -13 16-1§ 26-9 -8
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 APPBT UART20 STANDARDS FOR PROTECTION AGAINST RADIATION App. B*

T FOUTNOTES

\ i Submers (0n” means tral valuet given 4 9 for submersion in g nemispherical semivinfinite cloud of airdoene
T material L

_1,““ ~aitanet ! ides Mave radiclogical halfr)ives of Tess thén 2 hours  The total effective dose eguivalent

ferE ved Juring 00PTALIONL with these radionuc| ldes might ingiude a significant conteibution from external expo-
sure.  "he DAL v ues for A1) ragiohuc|ides, other than tnose designated Class “Submersion,” gre Bated upon the
Tommitied effeclive GOse eguivaignt due to the Intane of the ragionuc!ide 1AL the Body end do e lude r“q-
rally significart EBatridotions to dose equivalent from ecternal sxposures  The |icenses may substitute 1f+?
of /ml for the 115100 DAL to sccount for the sutmers lon dose prospectively, But should wae indivigua! mOn i Laring ‘
e rey OF JLNAT FE0IATION measuring inslruments ThAL Beasure externdl eaposure Lo Semonstrate coepliance with

the timits. (See § 20 1203 ) ‘

ior soiubts miztures of U238, U2, ang U238 in 4ir, chemical toaicily may be the limit' 5 Tactler (see

YO0 12001010 1T uhe percent oy weight fenrichment) af U~735 is not greater than &, the c.aceniration valus for
3 A0-Noyr wotowsen (4 U7 MTTTIgrams uranium pet Cubic meter of Sir average For A0y enrichment  the product af
e Avergae Concestralion ang Liwe of arposure Guring & 80-hour workwset sha'l pal sacess BE+3 (SA) pCienr/a), E
wheTR A TR The SpecifiC #CTIvity OF the uranium iohaled  The specific activity for natural uranium is 6. 707 i
Suries per yram U The specific activity for gther winturee of U238, V<229, and U234, 1f nol whown, shall be i

4 7 X 67 eyrins/gran U usaepleted 1
WA ® (D4« 008 (enrichment] « 0 T334 (enviznment 3] £-6 , earichaent 000
whare anvichment 15 the percentage by weight of U239, espressed as percent f

MITE
{ L the identity of sach ragionus! de n a mislyre s Known BUL the concentration of one or mare of the
FRGIGnUC ides 1h Lhe ®ixtare 15 not known, the DAC far the . ature ShAll De the most restrictive DAC of any
rasionuclige 1n the mixture

Lf the igentity of each radionuslide A the mixture i3 not knowh, Bul 1t 14 knowh thel certaia ragionuc! ides '
specified 1n LN1g appendia gre nat present in the miature, the inhalatiue ALL, DA%, and e7flusal and
toncentrations for the sixture a7e tne lswest values spec'fied 1o this appendia for 4%y ragionuclige Lhat s i
"ot -known Lo Se absent from the mixiure. or

Taple | Tapie 2 Tavle 3
Dccupationa) Vilues E10 1 uant Reloases to
Concentrations Sewers

Col. Col. 2 Col. 3 Col 1 Col 2 '
4
|

56 FR 23360

Ora’ Ronthly

ll‘?ﬂt\.ﬂ latign Average
AL t Air water Concentration
Ragionuc 1 ide tutt) tuki) GCumly (uCifml) (uCi/ml)  (pCi/ml)

FE 1L 18 known that Ac=227+0 ang Om~F504w are
nel present - ST -3 - - »

If, ‘n agdition, it is Mnown thay Ac-227-w. 7, i
Th-229W . The230-W, Th-232*w v, Pa-221% ¥, 3
Nos 230w, Pus239%w, Pus280~w, Py-243-W, Am-24}-w, E
o 24lmew. AW 240w, Tes 245w, Ca-246<w, Cw-247-w, . :
Cm-248-w, Ba-247-w CF-249°w, ang CT-251+w 1
are noL prasant » -3 -2 * . %

LE, n aadition, 14 i3 known that Se-1d4é-w, ]
Se- 147w, Ga- 1480 W, Ga-132-0.w, Th-228-w,Y,

TH=230-7, U=202-Y, W 23)=7, U-2M-7, U=23%-7, !
Um228<¥, U-3BY, Np-226-W, Put216-W.Y,

Pur2i8w 1 Pus239-Y | PysD40-Y, Pyr242-Y, y
Pusl4dow 1 (e-243-W, (e 284w, O 248w, g
Cre288-v, CI-250+% v, Cr-283-v, Cr-292-w.Y,

ang TF254“% ¥ are not present . M2 %11 - . - :
If, in aa€ition, 1% is tnawn that Pb-210-D, "

Die2l0m-w, Po-210-0.%, Ra~721-w, Ra+225-w,
Ra-226+w, Ac=235°0 W, 7, Ta=22%w. v, U=230-0 w7,

023290 K, Pu=241-W, Ca-240-u, Cme2d2%, 2 :
CH-248-Y, Ee-258~w, FR-257-w, and Mg 258-w
are not present * -l 3E-10 . " y

20-102

<SR
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Tatle | Tabte 2 Table )
v Octupatinnal Ya'ues Effipent Releases o
Cancentrations Cowery

€l 9 Lol 2 tsl. 3 tol. 1} Lol 2
Gral Aathly

Iﬂrt'.‘on Inhg!alton A rage
AL L o hir water Com entration

Racionuc || de i) (1) Glizsl) (uCi/m)) (pCi/m1)  (pCi.'wl)

If, 'm a0gitign, 't 15 known that S1-32-v,
Viedd~Y, For80-0, 52-90-7, 2r-93-0,

(e 1i3e-D, Lo-11%5, In=1i%+0 .4, La-138-D,

S 178, WO 1T8e0 W, MI-182-0 v, Ri-210e-D

Bar 204w, Ra-Q28w, Ac 22640 %Y, Pge2Xoew v,

VAH0W, WM, U-235D.¥, U-238-0 ¥,

260w, Py al-v, BR-24%W, C1-280-W.Y.

and £4-051 W are nut present . TEe0 -9 . .

I 11 48 anown that AC-2272+D w. Y, Th-229-W Y
Thed32-w v Ca-2ilvw, Y, CeeBY, and

Ta- 2500w are nat present ¢ - " -
1 " oa8diLign L 18 knowh that Se-1d46--.

G- 148-0 W, Ga-152-0, Th-228w.7 "A-230-w. Y
RS ol R TES S B BRI & T RS SNRTER K1 TR AN TAY 3 SO
UrdeY ., e Nater Mg 236N, Np-@d7ow, Purldeew. Y,
Py-2)w Pu-209+9 1, Py-240-w v, Vi 242% 1,
Fusldow v Ao MW, M-200mw, A8,

(o 040w, (o Jdd-w, Ca~2lS W, Co-J05-¥,
Co-dd0-w, Ba-24)-w, CF- 249w Y (1-250-%. ¥,
Cr28l-w. Y, (1-283-%.Y, ang Cf-254-w. ¥

are nat present

If, 1o aggition, 1t 15 known Lhat Se- 187w
Ge- 152w, Po~210-0, #i-210m=W, Pu-210-0 W
Ra 223w, Re=208W_ Ra~226°M, Ac-225-D .Y,
The222-% ¥, Lo230-0 M., U232-0.W, U-Net~¥
Pus24l-w, Cm 240w, Cm-240<w, Cf-240u ¥
E9-254 W, T 057w, and W-258-% are not
present

S6 FR 23360

. . . U S .

I, im addition 7t is known that Fe<60,

5090, Coilde, Cu-113, in=%lS, 1=129,

Cir 134, Se- 105 Se<147, L1848, Ge- 182,

g 194 (organtc), Bi-Z10m, Re-273 Ra-224,

R 225, Ac-225, "™h-228, Tn-230, w213, W2,

V=205 U238, U230, U-Nat, Cam-242, (f-244,

Ea-2%4, FardS7, ang Mo+ 258 are not present . - ‘ ; LE~8 -5

L

3 [f 2 minture of radionuc) (des consists of uranium and its daughtars ‘v ore dust (10 um AMAD particie
AINLFBuLion astumed) prias Lo chemical separation of the uranium from the ore, the following values may be
used for the OAC of the misture:  6E-11 uCi of gross 4'pra activity feom uranium-2)8, uraniue-234, thorive-2)0,
and vadium 226 par milliliter of air; JE-11 w1 of natural uranium per s1111](ter of 4ir, ar 45 micrograms of
fAtural uraniam per cubic meter af air

4 [* the igentity and concentration of each =adiemuc!ide in a sixture are kpown, the )imiting values should be
serived as follows: determine, for sach radionuciide |o the Mixlure, the “alio belesen the concentration
ErRsant In the mixtume and the concantration otherwise sitab)ished in Appandis B for the specific ragiomuciige
when sat (e 4 misture.  The sum of such rativs for 4l of the radisnuc)ides in the wixture may not exceed “1"

(e, "unity™)
+

fcanple  |f radiosuciides “A." "8." and "C" are present in concestralions Cas c., and Ct' ang 1Y the
400 licaie DACs are DAC,, NC’ ang Mc. respectively. 'hen the concentrations shall ge 1iaited so that the
following relationship exists
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ApPenoix C  TO  §§201001-202401  Apeenoix C 1O §§ 20 100120 2401
CUANTITIES ' OF LICENSED MATERIAL QUANTITIES | OF LICENSED MATERIAL

REQUIRING LABELING—Continued REQUIRING LABELING—Continued

Appenpix C 1O §§20,1001-20.2401 Radoraside Ouamv R Guantty
QUANTITIES | OF LICENSED MATERIAL i " I,
REQUIRING LABELING Copper 87 1.000 | Strontum-88 e
2inc-62 100 Strontium- 30 01
S Quantty Znc 83 1,000 Strontum-§1 100
WO WC) | Zincas 10 Stron .82 100
2ing £9m 100 ¥itrum-86m 1.000
Hytrngen- ) ' 200 2inc-68 1.000 YHnuen-88 100
Beryium. 7 1 000 2ineTim 1.000 Yinym-87 100
Berylum. 0 1 e 72 100 ¥trum-88 0
Cardon. 1 1.000 Gathum-65 1.00C Yitriun-90m 1.000
Cavon- 14 1.000 Galium 86 100 ¥ ttrurm- 90 10
Fluonne-18 1 000 Gahym-67 * D00 | Ynum-3im i 000
Soawum-22 10 Gatwum. 68 1.000 ¥ rgm- 91 0
Soowm. 24 100 Gatym.70 ! 000 Yinum-92 100
Magnewium-28 100 Gatrm. 72 100 Yetnum-83 100
Ayminum. 26 10 Galbum- 73 1.000 Yittum 94 . 1.000
Sibcon-31 1.000 Germanum-6€ 1.000 . Ylnum-98 i 1.000
Sikcon-32 1 Germanum 67 1,000 | dwcomum 86 100
Phosphorus-32 10 Germanum-68 0 2irconim-88 . 10
Phasphorus- 34 100 Germanum-66 1 000 I iwrcorwm-8% 100
Suityr. 28 100 Germanwum. 71 1.000 2ucomum. 83 ; 1
Chionne. 36 10 Germanum- 7§ 1,000 Zecomum 95 . - ]
Chionne- 38 1.000 Germanum. 77 1.000 Jwconum 97 : 100
Chionne- 32 1.000 Geaemarum-78 1.000 Nobwm-84 1.000
Argon-39 1.000 Arseric 6% 1.000 | Niobwm-89 a (66 mun) 1.000
Argon-4 1 1.000 Arsemc 70 1.000 Neobrum-85 (122 men) 1.000
Potassum-40 100 Argeric 71 100 | 90 100
Prlassium-42 1.000 Argemc-72 100 - NeGbmam-93m 10
Potasswm-4) 1000 Arsernc-73 100 Niobwm.- 4 1
Polassum 44 1.000 Arsanic. 74 100 Nsoum- 95m 100
Puti sswum-45 1.000 Arsamc 78 100 Neotium- 28 100
Calcium-41 100 Arservc 77 100 | Nobum 96 W
Calcum-45 100 Arservc 78 1,000 | Nobssm-97 1.000
Calcum-4? 100 Seermum. 70 1,000 [ Nobeum-98 1,000
Scanowm-.43 1.000 Selenwm 7Im 1,000 ‘ Moiybaenum-9C. 100
T m 100 Selerwum. 7] 100 | Moiybdenum-Sdm 100
- Scanawum.44 100 Sewenum. 75 160 | Molyboenum- 83 10
3 Scangwm. 46 o Selenum.73 100 | Molybdenum.99 100
Scanaum-47 100 Selsnum-&1m 1,000 | Maoiybaenum- 101 1.000
Scandium.«8 100 Selerwum-81 1,000 | Technetum-93m » 1,300
Scancium 4§ 1.000 Sel@num-43 1 000 Technetum-93 1.000
Tianwm.4a 1 Broming-74m 1,000 | Technetum-S4m 1.000
Tianum-48 1.000 Broming- 74 1,000 Technetum- 94 1.000
vanagwr 47 1.000 | Bromine- 7§ 1.000 f Tachnetum. 96m 1.000
Vanadum.48 100 | Bromine- 78 100 . Technatium-96 100
Vanadwm-49 1.000 | Bromne-7?7 1000 ; Technetum-67m 100
Cheamsum.48 1,000 Bromne-80m 1.000 Technetium-§7 1,000
Chromum-48 1000 Bromine-80 . 1000 | Technetum-98 0
Chearmum-$1 1.000 | Bronwne82 . | 100 Technatum-99m 1.000
Manganese-5 1 1000 | Bromne8d .. | 1,000 [ Technetum.9¢ 106
Manganase- 52m 1000 | Brommesd . 1000 | Technetum-101 1.000
Manganese 52 100 | Kryplon-?4 1,000 Technatum- 104 1,000
Manganese 53 10 Kypon?8. 1000 | Authenwm94 s 1,000
Manganess 54 100 | Krypton.?? 1.000 | Ruthenwm.97 1.000
Manganese 56 1000 | Keypton?§ .. ;1000 Authenum. 103 100
iron-82 . 100 | Keyplond? .. . 1000 | Authenum- 108 1.000
iron-55 : 100 | Krypton83m . 1.000 | Ruthemsum. 108 .. '
Iron-59 : 10 | Krypondsm 1000 | Anodwm-99m 1,000
80 ; 1 Kryplon8s 1000 | Bhodum-99 100
“obait-58 100 Krypton87 . 1000 | Rhodum-100 100
Cobsit- 58 10 Krypton-88 .. 1.000 | Rhodwm-10im 1,000
Coben-§7 .. 100 | Aubkume79 1000 Rrodum-101 10
Cobait-S8m 1000 | Aubidium.81m 1.000 | Ahodium-102m 10
Cobeit-58 100 | Ruosum8i 1.000 | Rnodum-102 10
Coban-80m 1000 | Rubdum8zm 1000 | Rhodwm-103m 1,000
Cavait-80 ' | Rubiunad 100 | Anodwm-108 100
Cooair-81 000 | Rubkium-8s 100 | Ahodum- 108m 1.000
Coban-82m 1.000 | Rubiium-88 . 100 | Anodwm-107 1,000
Nickai-56 100 ‘ Rubsium-87 100 Palladium- 100 100
Nicaah-57 100 Rubium 88 1.000 Paligdium. 101 1.000
Neeker- 49 100 Aubdium-8e 1000 | Paladium-103 100
Nicrw-83 100 | Strontum-80 100 | Pallacgium- 107 10
Nicke-85 1.000 Strontum-81 1,000 Pallagum. 108, 100
Nicrei-86 10 | Swontum-83 100 Siver-102.... 1,000
Copper-80 1.000 | Strontum-85m 1,000 Sitver-103 1,000
Cooper8) o : 1.000 | Swontiumes . - 100 DO it ichasstatad LR
Copperda . . .. .. .. e 1000 | Stontum8Tm. . ... 1,000 Siver-104 ... .. . e 1,000

May 31, 1991 20-104
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Appenpix C  To  §§201001-20.2401 | Appenpix C  TO  §§ 20 1001-20.2401  Appenpix C 1O §§ 20.1001-20 2401
QUANTITIES ' OFf LICENSED MATERIAL QUANTITIES | OF LICENSED MATERIAL QUANTITIES ' OF LICENSED MATEAIAL
REQUIRING LABELING-~Continued REQUIRING LABELING—Continued REQUIRING LABELING—~Continged

Radonucinte wCi) Radonuchde Wl Ragonucide Gt

Sitver 108 100 Tettungm- 132 10 Praseodymen. 1 18m 1.000

Sitver 108m 100 Telunum- 133m 100 P aseodyrmium. | 36 1.000

Sebver 100 1.000 Teliunum. 132 1.000 Praseodymim. 1 42m 1,000

Savar 108m 1 Teltunum. 1 3 1,000 Prasaodyrmum. 142 100

Silver -1 10m 10 AiNg- 1 20m 1.000 Prasectymum. 143 100

Sitvew 111 100 | logine-120 100 Frasecdymum 44 1,000

Saver 112 100 looine- 121 1,000 Praseodymum. 1 45 100

Sever-1185 1.000 logine 123 100 Praseodymwm. 147 1 000

Ladmum. 1 0d 1.000 lodine. 1 24 10 Necoymem. 136 1000

Cadmwum. 107 1.000 logne- 126 1 Neodymum. 1 38 100

Cagrmaum. 109 1 lodine- 1 26 1 NOOGyTILm. | 2%m 1 000

Caomum-113m 01 lochne- 1 28 1000 Neodymwm. 138 1.000

Catrmym- 113 00 Iodne- 129 \ Neodymem- 141 + 000

Cagmwm. 1 15m 10 g 130 10 Neodymiym. 147 100

Cadmepn 118 100 lodine- 131 1 Neodymnm. 1 4§ 1.000

Cagmwm-117m 1000 ogne- 1 32m 100 Neodyrmem- 151 1.000

Cadmum. 117 1.000 e 132 100 Promethum. 141 1.000

Indum- 109 1 000 lotne- 133 0 Promethwm. 140 100

Inchum-110 (86 1men ) 1 000 loine- 134 1.000 Promethum 144 10

ingum- 110 odne- 138 m Prometheum. 145 10
(4 Bh) 1000 | Xenon-120 1.000 Promethum. 1 46 1

ingium- 1 11 100 | Xenon 121 1.000 Prometiwm. 147 10

Ingium. 112 1,000 | Xenon 122 1,000 Promathum- 1 48m 10

ingwm-113m 1,000 Xenon- 123 1.000 Promethwrr. ' 48 10

Incium. 1 14m 0 Xenon-12% 1.000 | Promathwm. 149 100

ingum- 11 5m 1,000 Xenon-127 1,000 Srometheum. 150 1.000

N 11§ 100 Xanon. | 28m 4 1,000 . Promethum. 151 100

Inciam- 1 1 8m 1.000 Aenon- 131w | 1000 . Samanum.t41m 1000

Ingium-117m 1.000 | Kenon-193m 1.000 | Samanum-141 1.000

ndum-117 1.000 Xenon- 133 1.000 Samenum- 142 1.000

ndium- 118m 1.000 X@non- 1 38m 1.000 Samanum- 145 100

T 110 100 | Xenon-13§ 1,000 | Samanum.- 146 |

Tin 111 1,000 | Xenon-138 1,000 | Samanum-147

Tin 113 100 | Comum-128 1,000 | Samanum- 151

Tin11Tm 100 | Cesuma127 1000 Samatum. 153

Tin 1 19m 100 | Cesum-129 1,000 ‘ Samanum- 155

Tin-121m 100 | Cesum130 1,000 | Samen L8 .

Tin- 121 1.000 | Casum-131 1,600 | Euwrogum- 145

Tin-129m.. 1000 | Cesum132 100 | Europum-1de

T\ 20 10 | Cesum-134m 1,000 - Ew dpum. 147

Tin 126 . 10 | Camum-13¢ I | Eur’.pwm-148

Tin-128 1 - Ceswum- 138m 1.000 - Ewropm- 148

Tin-127 1,000 | Casum- 135 [ 100 | Europam- 150 (12 62n)

Tin-128 1,000 Cagum- 136 | 10 | Europwm- 150 (34 2y)

Antimony- 118 1 000 Cesum. 137 w0 | Europum.152m .

Antimony- 1 18m 1,000 Cesium- 138 | 1,000 | Europlum. 152 .

d Banum- 126 . 1,000 | Europum- 154

. Banum- 129 100 | Europwm. 155
Barum-131m 1.000 | Europm-186 . .
Barum- 131 4 100 | Evropum- 1587
Banum- 133m | 100 | Europum- |58
Barum 132 100 | Gedotinum. 145
Banum-138m | 100 | Gadolinum- 146
Banum- 139 .| 1,000 Gadobmium- 147
Barum- 140 4 100 Gadosnum- 1 48
Banum-141 4 1,000 Sadohnwm. 1 49
Barum 142 - 1.000 Gadolnsum. 151
Lanthanum. 131 1,000 Gadolinum. 152
Lanthenum- 132 | 1o Sadolinuim- 153
Lanthanum. 135 . 1,000 i Sadotmum- 158
Lanthanum- 137 } 10 [ Torteum- 147
Lanthanum- 138 100 Tarwum. 149
Lanthanum- 140 100 Teartwm- 150
Lanthanum. 141 100 Torbwm- 181
Lanthanum. 142 1,000 Torteum. 183
Lanthanum. 143 4 1.000 Torbum. 154
Conum. 134 100 Tortwum- 156
Canum- 138 100 Torbum. 156m {5 0h)
Carum-137m | 100 i Torbwm-156m (24 4h)
Corum-137 ! 1,000 | Terwum. 156
Cenum-139 L 100 Tortwm-157
Conum-141 . Io100 Tortwm- 158
Conum- 143 | 100 Tertium- 180
Conum-144 of 1 | Terbwm-181
Praseodyrreum. | 36 4 1,000 | Oysprosum- 155
Fraseodymum. 137 1,000 I Dysprosum. 157
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PART 20 STANDARDS FOR PROTECTION AGAINST RADIATION

ApPENDIX C  TO §§201001-202401 | AppenDix C TO  §§201001-202401 ' ApeenDix C 1O §§ 20 100120 2401
QUANTITIES ' OF LICENSED MATERIAL QUANTITIES ' OF LICENSED MATERIAL QUANTITIES | OF LICENSED MATERIAL
REQUIRING LABELING—Continued REQUIRING LABELING—Continued REQUIRING LABELING—Continued

Quantty Quantity Quantty
ﬂmiﬁ“ (wCi) Radonuchoe {uCi) Radonucice (“C‘,

Uramgm. 233 0001 | Americium.244m 100 Formnam. 283 {

Jranwm. 294 0001 | Amencum-244 10 Formaum- 254 10

Uramum. 208 CO0Y | Amencium. 245 1,000 Fermum.258 1

Uranum. 236 0001 | Amencium. 248m 1.000 Feormium.257 001

Uranum-237 100 Amencium. 246 1,000 Mendeievium 257 10

Uranwm 238 190 Cunum.238 100 Menoeievm. 268 0.01

Uramum. 23§ 1,000 Cunum.260 01 FaGONUCHDe alphe

Uranum. 240 100 Cunum.24 ] Mvw vm&m uo::r

Jranam-natural 100 Cunum 242 . 0.0 mertures of beta emtters of unknown

Nepturwm. 232 100 Cunum.243 0.001 Composiion 001

Nevturwm- 233 1.000 Cunum. 244 0001 =i

Neptursum. 234 100 Cunum.-248 0 001 Ly

Neptumum-235 100 Cunum. 246 0001 h.hm n::‘num m‘nm&

Nepturum 236 (1 15x10Y) 0001 | Curum-247 0001 ! 1 1 and 2. of appendx B to #4420 1001~

Negtumum. 256 (22 5n) ' Cunum-248 5001 202401 of thve pan g 10 the naures! factor

Nagtunwm. 237 1001 | Cunum.249 1,000 ot 10. and artrtrary the vaiues isted

Napturwarn. 238 10 Berkanum.24% 100 between 0 001 and 1.000 wuli Values of 100 wuli

238 100 Berk 248 100 have Deer aseignad for (adionuckoes NavIng & (R0O-

Neptuun g Shum | Actve hall e in axcess of 10" yaars (excep! Man.

Neprunum- 240 1.000 Berkeuum.247 0001 ' 4m 1000 wuCl) 10 Wke e accoun! hew ow

Plutonn™-234 0 Berkalum-249 01 Spechic activity

Piutomum- 238 1,000 Herkatum. 250 10 Note: For purposes of § 20 1802(). 20 180%(a).

Pltonmm- 238 0007 | Camtorrum.244 100 A 202201 (0} where thers & invoived & combing

Phatomum-z37 100 Cabformum. 248 1 Bon of redonuChdes 0 known amounts, the ke for

Prutorwm-238 0001 | CaMornum-248 ' 0.01 e COmDNELON Shouk! e denved as fokows deter

Prtorwm-230 0001 | Caiformasm 249 0001 :m.hmm-.nmn

FANO Detween the resent 0 the combeng-

Plutonwum- 240 0001 CaWtormwm.250 0 001 m“““mmb““

Phutorwm. 241 0.0 Camtorraurn-251 D001 | ofc redonucioe when not in comtwnation. The sum

Plutonum.242 0001 Caistorrusm- 282 0001 | of such ranos tor all rehonucikies n the combmation

Prutonmm. 243 1.000 Catormum-253 0.1 May Not Axceed “1” (ie., “undy").

Pritonm.- 244 0061 | Calformum-254 0001 |

Plutenium. 248 00 Any aipha emitting radkonucide not |

Amencium. 237 1,000 isted above o modures of aiphe |

Amencium 238 100 AMITIrS Of UNKNOWN COMPOSILON 000t |

Amencum 239 1.00¢ Enstomwum. 250 100

Amencium. 240 100 Ensterwm. 251 100

Amencium. 24 1 0001 Emstesum-253 . H o1

Amancium. 242m 2001 | Enetewwam-254m 1 |

Amencium. 242 10 Einstenwum. 254 , 0o | 1

Amencrum. 243 000t Formum. 252 3 1 !

Appendix D 10 $§20.1001.20.2401 .
United States Nuciesr Regulatory Commission Reglonal Otfices
b 3 Address Telaphone (24 hour)
‘ |
Regon | Connecticut, Delaware Distrct of Cokambua, Mare. Merviand, Masse- | USNAC, Region | 475 Allendale Road. King of Prussis, | (215) 3378000,
chusets. New Hampshve. New Jersey New York Pennwyvana. Rhods . PA 19406, | (FTS) 346-5000.

Asgion || Ambama. Fionda,

Virgina
Regon il Hknows, nGana. lows,
Wisconmn

Regon v Arkansas. Colrmdo. 0ANO. Kansas, Lousene, Momane. Netrasia,
New Mexco, North Desote, Oxiahoma, South Dakota,

Wyoming.

Regon v mmmmmw‘wu-m,mv.

US temones and possessons n the Pacific.

Georgu. Kentucky Missssipps, Morth Caroling.
Puerts Rico. South Carona. Tennesses. Vgrus Vegn isiands, and West |

Atianta. GA 20422

80137
Towas. U and | Anington. TX 78011

USNRC, Region 1l 101 Manetia Street, NW ., Sute 2000, | (404) 3214503,

. | (FTS) 8414503

]

Michgan. Mnnesos. Missoun, O, #nd | USNAC. Regron Il 799 Rooseveit Rosd, Gien Elvn, IL | (708) 790-5500
2685500

(FTS)
| USNRC, Fegion v, 811 Rysn Plaza Drve. Sute 1000, | (817) 860-8100.

| (FTS) 728-8100

|

........ USNAC, Region IV, Urarwum Recovery Field Ofce. 730 | (303) 231-5800,
mmmsmmmma.ui(mm.

Sute 210, Wamt | (415) 9750200

Appendix E to §§ 20.1001-20.2401
{Reserved)|

Appendix F to § § 20.1001-20.2401
Requirements for Low-Leval-Waste
Transfer for Disposal at Land Disposal
Facilities and Manifests

E I Manifest
B The shipment manifest shali contain the

name. address. and telephone number of the
person generating the waste. The manifest
shall also include the name. address and
telephone number or the name and EPA

nezardous waste (dentification number of the

person transporting the wasts to the land
disposal facility. The manifest must also
indivate as completely as practicable: &
physical description of the waste, the volume,
radionuclide identity and quantity, the total
radioactivity, and the principal chemical

& form. The sclidification agent must be

& specified. Waste containing more than 0.1%
=helating agents by weight must be identified
and the weight percentage of the chalating
agent estimated. Wastes classified as Class
A, Class B. or Class C in § 81.55 of this

App. F*
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chapter must be clearly \dentified as such in
the manifest. The total quantity of the
radionuclides *H. '4C. **T¢ and '**] must be
showr. The manifest required by this
pursgraph may be shipping papers uasd to
meet Departm - at of Transportaton or
Environmental Protection Agency regulations
or requirements of the receiver, provided all
the required information is included. Copies
of manifests required by this section may be
legible carbon copies or legible photocopies

{1 Certification

The waste generator shall include in the
shipment manifest a certification that the
transported materials are properly classified
described. packaged marked and labeled
and are in proper condition for transportation
according 10 the applicable regulations of the
Department of Transportation and the
Commission An authorized representative of
the waste generstor shall vign and date the
manifest.

il Contro/ end Trocking

A. Any genarating licensee who transfers
radicactive waste to a iand disposal facility
ot a licensed waste collector shall comply
with the requirements in paragraphs A 1
through 8 of this section. Any generating
licensee who transfers waste to a licensed
waste processor who treats or repackages
waste shall comply with the requirements of
paragraphs A4 through 8 of this section. A
licensee shall

1 Prepare all wastes so that the waste is
classified according to § 61.55 of this chapter
and meets the waste charactenstics
requirements in § 61.56 of this chapter

2. Label each package of waste to dentify
whether it is Class A waste. Class B wasts. or
Class C waste. in accordance with § 81,55 of
this chapter:

3 Conduct & quality control program to
ensure compliance with §§ 81.55 and 81.58 of
this chapter: the program must include
management evaiuation of audits

4. Prepare shipping manifests to meet the
requirements of sections | and Il of this
appendix;

5 Forward a copy of the manifest 1o the
intended recipient. at the time of shipment or
deliver to & collector at the time the waste is
collected. obtaining acknowledgment of
receipt in the form of a signed copy of the
manifest or equivalent documentation from
the collector:

8 Include one copy of the manifest with the
shipment:

7. Retain & copy of the manifest and
documentation of acknowledgment of receipt
a4 ihe record of tranafer of licensed material
48 required by parts 30. 40, and 70 of this
chapter and

8 For any shipments or any part of a
shipment for which acknowledgment of
receipt has not been received within the
times se! forth in this section. conduct an
investigation in accordance with paragraph E
of this appendix.

e oy B o the
¥ waste shall:

: 8 Amm of the wasts from
the generator within 1 m:l of mf::by
returning a signed copy of the manifest or
equiveient documentation:

58 FR 23360
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2. Prepare a new manifest 1o reflect
consolidated shipments the new manifest
shzll serve as a listing or index for the
detailed generator manifests Copies of the
generator manifests shall be a part of the new
manifest. The waste coilector may prepare a
new manifest without attaching the generator
manifests, provided the new manifest
contains for each package the information
specified in section | of this appendix. The
collector licensee shall certify that nothing
has been done to the waste that would
invalidate the generator s certification;

1 Forward a copy of the new manifest to
the land disposal facility operator at the time
of shipment

4 Include the new manifest with the
shipment to the disposal site;

5. Retain a copy of the manifest and
documentation of acknowledgment of receipt
as the record of transfer of licensed matenal
as required by parts 30. 40. and 70 of this
chaprer. and retain information from
generator manifest until disposition is
authorized by the Commission: and

6. For any shipments or any part of a
shipment for which acknowledgment of
receipt is not received within the times set
forth in this section. cenduct an investigation
in accordance with section 111 E of this
appendix

C. Any licensed waste processor who
Ireats or repackages wastes shall

1 Acknowledge receipt of the waste from
the generator within 1 week of receipt by
returning a signed copy of the manifest or
equivalent documentation:

2. Prepare a new manifest that meets the
requirements of sections ! and Il of this
npmdu. Preparation of the new manifest
reflects thal the processor (s responsible for
the waste:

3. Prepare all wastes 3o that the waste (s
classified according 1o § 61.55 of this chapter
and meets the waste characteristics
requirements in § 81.56 of this chapter:

4 Label each package of waste to ident'fy
whether i1 is Class A waste, Class B waste. or
Clasa C waste. in accordance with §§ 81 55
and 81.57 of this chapter:

5. Conduct a quality control program to
ensure compliance with §§ 81.55 and 61.58 of
this chapter. The program shall include
management evaluation of audits:

8. Forward a copy of the new manifest to
the disposal site operator or waste collector
at the time of shipment. or deliver to &
collector at the time the waste is collectad,

obtaining & t of receipt in the
formofs s copy of the manifest or
equivalent ntation by the coliector,

7 Include the new manifest with the
shipment.

8. Retain copies of original manifests and
new manifests and documentation of
acknowledgment of receipt as the record of
transfer of licensed materal required by
parts 30. 40. and 70 of this chapter; and

9. For any shipment or part of a shipment
for which acknowledgment is not received
within the times set forth in this section.
sonduct an investigation in accordance with
section U E of this appendix.

D The land disposal facility operstor shall:

1. Acknowledge raceipt of the waste within
1 week of receipt by returning a signed copy

of the man:fest or ecuivalen documentation
‘0 the shipper The shipper 1o be notified is
the licensee who las! possessed the waste
and transferred the swaste to the operator
The returned copy o° the manifest or
equivalent documen ation shall indicate any
discrepancies betwesn materials listed on the
manifest and matericls received

Z Maintain copies of all completed
manifests or equivalent documentation untl
the Commissior authorizes their dispusition
and

3 Notify the shipper (1e.. the Renerator the
collector, or processor) and the Administrator
g of the nearest Commission Regional Office
listed in appendix D 1o this part when any
& shipment or part of shipmen! has not
& armived within 80 days afier the advance
manifest was rery 4

E Any shipmen: or part of & shipment for
which acknowledgmunt is not received
within the times set lorth in this section mus!

1 Be investigated "y the shipper if the
shipper has not rece: ved notification or
receipt within 20 day s after transfer and

2. Be traced and reported. The investigation
shail include trucing the shipment and filing a
report with the nearst Commission Regional
Office lisred in appendix D to this part. Each
licensee who conduiits a trace investigation
shall file a writien raport with the
apptopriate NRC Regional Office within 2
weeks of completior of the investigation.
-

App. F* '
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REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
RADIOACTIVE EVALUATION OF DEVICE

NO.: NR=210-D-101-E RATE: JAN 05 1993 PAGE 2 OF 2

DEVICE TYPE: SELF-LUMINOUS COMPASS

RESCRIPTION:

The compass is made of a die-cast aluminum cover and case. The
cover is hinged to the case of the compass, and folds over the case
for storage. When folded, the compass measures approximately
3 inches (7.62 cm) x 3 inches (7.62 cm) x 2 inches (5.08 cm).

The case is made of a die~cast aluminum case bottom, rubber seal
cup, damping shell, dial, dial cover, and bezel assembly. The dial
is inser*ed into a hole in the damping shell so that it can turn
freely, then the dial cover is placed on top of the damping shell.
The seal cup is then placed over the entire assembly. The case
bottom is then attached. A rubber seal cup is compressed between
the damping shell and case bottom as four screws that hold the
shell and case bottom together are tightened.

Seven Hydrogen-3 (tritium) vials, with a total activity of 120
millicuries (4.44 GBqg) are used as light sources for viewing the
compass under dark conditions. The vials used are manufactured by
mb/Microtec of Bern, Switzerland (models 400/1, 400/3, and 400/6).
All these vials are held in place with silicone adhesive.

REFERENCES:

The following supporting documents for model 13208E4680 are hereby
incorporated by reference and are made a part of this registry
document.

+ Cammenga and Associates, Inc.’s letters and facsimile
transmissions dated November 14, 1992, December 16, 1992, and
December 28, 1992.

ASSUING AGENCY:
U.S. Nuclear Regulatory Cummission
JAN 035 1993
Date: Reviewer:

JAN 05 1933 ’ . % 2’ (:Z @
Date: Concurrence:



REGISTRY OF RADICACTIVE SEALED SOURCES AND DEVICES

SAFETY EVALUATION OF DEVICE

DATE: JAN 05 1993 ATTACHMENT 1
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REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION OF DEVICE

NO.: NR=210-D-101-E DATE: JAN 05 1993 ATTACHMENT 2
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REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION OF DEVICE

NO: NR-155-D-118-5 DATE: JUN 15 1883 PAGE 1 OF 4

DEVICE TYPE: Chemical Agent Detector

a ..\
TR ,
A it
MODEL: MpAT
DISTRIBUTOR: Department of the Army
SELLLALL U,5. Army Armament Material Readiness Command
(DRSAR-SF)
Rock Island, IL 61299
MANUFACTURER: Any specific 1icensee pf the NRC or an

Agreement State that is under contract
to the Department of the Army,

SEALED SOURCE MODEL DESIGNATION: Amersham Corporation Foil Source Model AMMI0D}

ISOTOPE: Americium-241" MAXIMOM ACTIVITY: 250 microcuries

LEAK TEST FREQDENCY: 36 months (see Limitations an?/or Other Considerations of Use)

PRINCIPAL USE: (P) lon Generators, Smoke Detectors

CUSTOM DEVICE: X __YES NO

CUSTOM USER: U.S. Department of Defense

ENCLOSURE 3



REGISTRY OF RADIOACTIVE SEALEL SOURCES AND DEVICES
SAFETY EVALUATION OF DEVICE

ND: Na=1§6-D-118-5 DATE : PAGE 2 OF 4
JUN 1 & 1983

DEVICE TYPE: Chemical Agent Detector

DESCRIPTION:

The Model MA3AY chemical agent detector s made up of three major components:
(1) the e'ectronics packi_e, (2) the air pump assembly and (3) the detector
cell assembly which contains the Americium source. These three components are
secured in a high impact plastic case. The use of these components allows
rapid non-technical repair of & unit in the field. “he device also has an
optional battery pack that can be secured to the bottom of the device or it
can be powered by a 24-volt supply 1ine. The device can be a portable unit

or & mounted at a fixed location, depending on the situation. The unit has
been constructing wusing materials that provide for its use in a wide range

of environs,

LABELING:

The sou housing 1s labeled with the trefoil symbo) isotope, activity, date
of assa, he words, "Caution-Radiocactive Material," and the words, “Radiation
Exposure .un Dccur When (o'l Modyule Is Opened, Cell Module Should Not Be Dis-
Assembled.” Additionally, the outside of the case is labeled with the isotope,
sctivity, trefoi) symbel, the wcrds, "Caution-Radioactive Material," the words,
“Control Disposal Required," and the words, “If Found, Return To Nearest
Hilitary Activity."

DIAGRAM:

See attachment,

CONDITIONS OF NORMAL USE:

The device will be used in ambient environmental conditions throughout the world
as an automatic chemical agent alarm,

PROTOTYPE TESTING:

The foi) source design used in the device .. - been deemed acceptable for licensing
purposes by the NRC, See registration sheet No. NR-136-5-174-U for additional

information. Additionally, the Radiochemical Center in England (Amersham) subjected

the foil source to the following tests:

o Specified form per requirements of [AEA transportation.

o Isotope testing in accordance with 1968 requirements.

o [xposure to sulphur dioxide, ammonia, hydrogen sulfide, hydrochloric
acid, salt spray, and ozone.






REGISTRY OF RADIOACTIVE SEALED SOURCES AND DEVICES
SAFETY EVALUATION OF DEVICE

NO:  NR-155.De118-§ DATE:  JUN 4 5 1983 PAGE 4 OF 4

DEVICE TYPE: Chemical Agent Detector

LIMITATIONS AND/OR OTHER CONSIDERATIONS OF USE (Cont'd):

0 The areas where the cell modules are revaired or stored should be tested for
removable contamination at a time interval to be determined by the Department
of the Army, Radfation Safety staff.

o This registration sheet and the information contained within the references
shall not be changed or transferred without the written consent of the NRC.

o In view of the extended leak test interval, the applicant should develop an
eccountability control program to keep track of all devices in storage and use.

o TheSE R0 0 R PR ANIECROTE) BB Y15 810 orocedures s describe

SAFETY ANALYSIS SUMMARY:

The Model MA3AY chemical agent cetector has been designed to give fast, accurate
readings of the concentration of specific gases and to warn of concentration that
may be hazardous to the persons deployed in that ares.

Based on our review of the information and test data cited below, and that the
device will be used by persons trained in its use, we conclude that the chemical
agent detector design is acceptable for licensing purposes.

Furthermore, we conclude that the devices would be expected to maintain their

containment integrity of the source for the uses specified in this certificate.

REFERENCES:

The following supporting documents for the Model M43A1 chemical agent detector are
hereby incorporated by reference and are made 2 part of this registry document:

o U.S. Department of the Army, Hq., ARRCOM, Rock Island, IL., application
dated March 29, 1982, with enclosures thereto and letter dated June 3, 1983,

ISSUING AGENCY:

U.S, Nuclear Regulatory Commission

JUN 1 § 1383 , / > Pl
Date: - i Reviewer: AL ,é;”t/
” ] )
Date: Concurrence: (gt
RO e s o zjéiqniL_lL*_Jdkﬂar u’.ﬁ.







