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& plastic beg and sealed. Contact Heelth and Safaty
for disposal.

T+ Tha tritisted phosphor should.be overcosted with a .
suitable transparent sealing material to minimize the
poesibility of contamination because of rubbing the
surfece of the tritiated phosphor or plospbor material
becoming loose and falling off:

8. Areas vhere phosphor was mixed or applied were pericdicslly
monitored for presence of loose materisal, and completed
disls were pericdically evalusted for adequacy of adhssive
and seals to contain the tritiated phogphor.

Handling of disls subsequent to peinting vith tritiated
phosphor-adhesive materisl and overcosted vith a suitable
sealiog materisl such as: I8Y Coat, I-8I8 Chesical Inc.,
8tamford, Connesticut or Leminar X500 Clear Hesin mixed with
7-C-23 Clear Hardaner from Magna Chemicals, los Angeles,
Galifornie.

l. There 1s no significent redistion problem vith disle in
thiz condition. Sl

2. In the event the phosphor is removed by scclidental chipping,
the loose material should be picked up, placed intc a :
Rlastic bag for disposal via the Health and dafety Department.

3. Personnel sheuld wash their hands upon termimation of vork
with the meterials, including finished dials, prios to
oating smoking, or drinking. bl i

In that wve mre not cempletaly familiar vith your proposed activity
the aforsmsntioned information snd attachments DAY serve as guides.
Ve will attempt to forwvard ‘Any other information on this matter
you may requast:

MW:

~ Bealth snd 8sfety, 9541
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UNITED STATES
ATOMIC ENERGY COMMISSION
Washington 25, D. C.

No. E-100 FOR IMMEDIATE
Tel. HAzelwood 7-7831 (Friday, March 3
Ext. 3446

AEC ESTABLISHES CRITERIA FOR INSTALLATION OF AUTOMOBILE
LOCK ILLUMINATORS CONTAINING TRITIUM

The Atomic Energy Commission has approved an amend-~
ment to its regulations to establish criteria for the manu-
facture and installation of automobile lock illuminators, each
containing up to 15 millicuries of radioactive tritium. The
amendment also establishes criteria for the import of these

lock illuminators.

Beta radiation from tritium acts upon phosphors to
provide luminosity. There is no detectable external radiation
from the lock illuminator.

The Commission has exempted these lock illuminators
from its licensing requirements once the illuminators are
installed in automobile locks. Manufacture of the luminescent
ring containing tritium and its installation into automobile
locks are subject to specific AEC licensing under the criteria
being announced today.

The tritium used in the lock illuminator is in the
form of paint completely sealed in plastic. There could be no
dispersion of the material into the environment without destruc-
tion of the plastic ring into which it is incorporated. Since
there is no detectable external radiation, the device containing
up to 15 millicuries of tritium will not present a radiation
hazard provided it is manufactured and installed according to
specifications which AEC has established.

The Commission previously published for public com-
ment a proposed amendment to its regulations establishing
criteria for manufacture and installation of these lock illu-
minators. No comments were received. Several changes have
been made in the interest of clarification. This amendment to
AEC regulations 10 CFR Part 30, "Licensing of Byproduct Mate-
rial," will be effective 30 days after publication in the
Federal Register on March 31.
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¢
Date Nov r6’ 1968 Lettar No. *  Kensas Clty, Missouri

Te  Memo for File -

From (NN, D/541

Subject HT-IOW SWITCE PLATES (CF 1831)
(PART #1442078-1) PURCHASED IN ASSEMBELY 1441895-2)

= g e — e &

On this date GHNNSUNGWWREENER. D/640 advised the writer that QM
U. S. Radium Corporation, Bloomsburg, Pennsylvania

stated the subject plates contained approximately 40 milli-curies
i of tritiated phosphor.

Previous correspondence indicating they contain 40 micro-curies
is not correct.

Health end Safety
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. g UNIIED STATES RADIUM CORPORATION

1. Safe Handling:

Open and handle the Tritium Luminous Compound in well ventilatsd

fagilitles, If possible, confine handling and mixing in one specifig

area, Avold any spilling of the luminous compound in the working area.
2. Mxing:

Flace a awall quantity of the Luminous Compound in & mixing oup,

Do not mix more than yom odnta;lplate using st the time,

Add enough U,S.R.C. 6X Adhesive into mixing ocup Ito wot tl! roouji‘md

so thet upon stirring a smooth but heavy paste is formed. A satiafsctory

mix is obtained at a ratio of 70% compound to 30% 6X adhesive,

Add U,5,R.C. 6&X Thianer drop by drop with stirring until the compound

reaches a consigtency for painting wih a red sable hair brush,

W

Judioious use of thinner is reccemended.

3. Applieation: .
After peinting, air dry at room Wrature from one to seversl hours,

Follow by a -4 hour oven bake at a temperature of 1800F,

i

: o
Exeraise sanitary precaution in handling and applying. !-fands should ‘
be thoroughly cleansed after a-nw operation involving Tritium Luminous

Compound. Wearing of rubber surgigpal~typs gloves is recommended.

ek
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: J PITIE 10 - ATCIC IITNTY

CEAPTER 1 - ATOMIC ENERGY CCLIISSION

P«..r“d 20 - SL.MDARLS FOR FROILCTION AGAIXST RADIATION

. Miscellaneous A=epd-ents (5-57, 4-59, 1-61)

Statement of congiderctions. In Jorvory 1957, the Co—ission issued the regu-
_UlGu.3 in owals pare Yo eseiblish svondoras oo orotecivion of licensees, their en-
~loyecs cod the generel public egeinst rodiaticn Lozerds crisirs out of the possession
oo ouse of ocpecial m..clea.r, source or byproduct m leriul wader o license igsued by AEC.
'_’:_,sn_ resulotions, omongy other things orescrite [Luoitations il govern coxXposure of
onael to redintion and concenvroticic of rolloncTive ooveriil cozcentrations of

_.:11 acvive matericl which roy be dischersed Znto cir or water, daisz:cscel of rodio-
cooive westes; and limits on levels of rodicticz ouusice of restricied areas,

The stoendards estehlished in the requlction vwere broosd ¢ {hose published by
Lo intienzl Coraittee on radiation Protection ia Zardbeook 52, "iaxiruy. Permissible
frmovnts of Rediosotopes in the Bumoen Boc." cnd Lozt Permissible Concentratiops in
Fir ond Wa.ter," ard Hendbook 59, "Permiscible Dose from Externel Sources of Yonizing

Fedickions.

As noted by the Corzwission Za Zis . Totems:y published with Part 20 in the
Tzderal Resister (22 TR, 5438, Jeauvely 29, 195{), "Tre Natiozal Cormittee on Radis-
tion Proiection has uuder review rescamerdations o limit cumulative exposures
over mericds of years., The Coodcsieon s :;iv;.:.:; censicderation to ewpropriate amend-
eate to its regulaticons to deel WAtL tils ewmzloive exposure problem.”

In Jenuery 1957, the 10RP dissued o coolirdzory stetement cotalning recommend-
ations with respect to t.a- S poiti.o.rble cecvalated dose ror occupational
rodiction exposures, za woll og for wooiioes of ke population. These recoumend-
c.ti =G have gince beeon oovised and re-ii: rcd as o, eidordur to ition2l Bureau of

cocords Handbook 5G, -weed April 15, -533. & cc Zieve revision Ly tee NCRP of
icn..l Zuvead of &,_.__ Loos Jandbook 52 co ™ owiz 2 Persdssible o..iises of Redloso-
von2s in the Dimoe Joly end Modmurs "e.‘.._w.u‘c Ccacernvcrocions in Lur and Water®
wLs Puul..JuEd ip Suiz 1959 in e now LIS | =dbe . 69. ‘sese changa. e anmounced
oy the Sabicnal I.oocow of Stindoxds on -._::...1 2., 195,

On oy 2, | . . The LIzl .on publisied .. the Tiilerel Reglster provosed ansnde
wowts Cosigned Lo ‘.;.,".‘.:_Q- g e ndgniong ady a."_."_‘.» oroves.-on stexderds inlo accord
CEn Shose TOsh Sccund recc._.olsticas o vae JIRP.  llzny cooxents apd suggzesiions

Love becn rocoived in restoace So 12 roeulce of proposcd rule rawirs, They bove
Boon Loken oato cemcidersiion in wrepaiecion of the ansidzent set IZorth below.

Cn oy 1%, 1850, the Presidernts approved cordain reccamendations vhick hed
teen Lde o h -2 b the Federcel Redifatics Courcll for the guldrnee of a2:.cie. in
vmy evocwsive boazch of tihe Coversmernt. The mmorigel velues cont.lnad Llirels pre
_....,_.“:...:.t‘"""y Lhe soma 25 the corrosyondiing valuss recommernded Ty wae o2 ir land-
2o 59 (revized) oxé those ,acor'aora.ted in the followins amendmentc,
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ciposure vIthin the 1limits prescri pd in tre amendments 1s believed to be sufficiently
onl) o thoi, exeept In rare sittaetions, revovel Sroa employment efter an accidental
gver-cxassure would nov be varranted. Uondsr the ccencents, licensees will be re-
inived to rouily the individual, as well oz the Co=lisslon, of any exgosure to rodie-
<Slon 2bove tie limits egtoblished. Iv cooudd be neted thet were an individusl
recedves rocictlon exposure L excecs of the 1l .L.5 prescribed for any calendar
rericd {eclendor quorter in the cose of eimosure 1o reoiaticn, wveek 1n the cese of
cepostre o rofiooctive materind), he must be resoved ircn further exzosure during the
vooelnlor of tne ppplictie nericd., The mojulodtlicss regaire that in Cetersining

Uay tect.ieated dose of cay individuel wsdir moresrash (b) of 20.101, previous
over-crposwres wust ke included,

The ciendrente include a comprehensive revision of the velues speciTled in
fomendin L, "Conecewvravlions ip Air end Voder _dove Laturzl Bockyround." The values
cpeeifiet il those Tetles are the concentroiions to vaich licensoas -y exnose
vorsgns in restricted arens, or which ooy ke releosed by licencess into the en-
VLICRTETs, vithous specilic approval frc.. tae Cormiissica. With respect ©o rmost
Lootones iisted, the privzipal diff rencoes betwecn tae velues set forth in the new
tibles and theze contained in Appendix B cl the regulatiorn published in Janusry 1957
cre o rocuction to one-Unird of the concentrations of those radioisotopes havirg
their principzl effect upon the gonads or the whole body (i.e., those as 1o vhich
tre "whole ooy or the gonads are considered to be the criticel organ)} and lowering
of cthers To control the exposure to the gastrointestinal tract to 19 rems per year.

Th2 reductions in the values specificd in Appendix B do not modify the basic
roach in Part 20 with respect to levels of rodiction arnd concentretions of
loactive rmoterizlc in unrestricted areas. Toe scctioss limit levels of ruodi.
ion an@ coxncentravions of rudicactive rovericl vwidch oy be created in unrestricted
reas by liceasees, withcot special euthorization froz the ASC, to sisecified low

These levels cre helievelto be sufliclently low to vrovide rccsonable
i S ce thoet individucls in unrestricted areas wiil not receive 2 dose to the whole
body in ony period of cne year in excess of 0.5 ren. Procedures are incorporated
in Thosc secblons, os previouwsly, under winich the Comilssion mzy authorize licensees
in speciflc cases to coeate higher level; In unrestricted areas where the circum-
stances of the particular case are such o5 to provide recconable assurcence thet
individuols in the unrestricted asreas will rot receive a dose to the vhole body in
oy pericd of one pear in excess of 0.5 rea.
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Eatnosity io reserved to the Commiscion in 20.2.08 to recuire the furnishing
ol azoropricte bio-asscy services Where necessary or desirzole in order to detver-
uine the extent of an individual's exposure o rcidicactive caterial. .

Tho csend=ente do not reguire licenscees to calculate = "combined" exvosure
Jor enployecs wao receive occupcclonal exposure to dnterral as well &s extcernzl
rodiation. Znowvledze of the reletive effects of exposure to internz) ana externsl
radiziion, aad means for caleulatirg "combined" exposures, arc not sulficierntly well
evelopeC Tor this to be 2 worksble procedure., As a practical matter, it would be
rore for an individual Lo recelve en organ dose in excess of the liniis recozucnded

o
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o the TRC as & result of "combined” exposure from external and interral sources. In
P~ o event, observonce of the limits on internel exposure and the limits on external
cioaosure w1l resirict the cose to any orgon to a mavimum of two times the volue

yocc._onood by the Mederal Redistion Councol.

Tae coandinents require licensees to furnish reports to employees of eixzosure to
- Addotion and concerirotions of radiccctive unterial in excess of the limits
cpacificd  in the amendments. Licengees coe alzo roquired to furnish periodic
Crmeoure daroraation to ewloyees 1T recvesued Yy vacn. Torms are incorporated In
. ¢ ropulntiin for reoeswliry ol oceupail.lol enosurcs Gnd enposwre Ristories walck should
s oo cossidersnie aosistonce vo licensces in cemplying with the regulations end to
oo Coo—isszice in its exforcemcat progro..

e cdopiion of the limits specified ia these emendments should not be copsidered
2o o depariwre froz the principle thet unpecelsiry exposure to ionizing radiaticn
SLould ae avoilcded,

The folloving is & sumsary of some of the princirzl differences between the
end._-at set forth below and the proposed amendizent published in lay 1959:

I

(z) The tzble of neutron flux dose equivalents in paregraph (c), 20.% has
teen ancoded to bring it up-to-date with vilues specified in NCRP Handbook No. 63.

(») Criteric for measuring concentrations of radon and its decay products,
sofurcl vraniua, ond natural thorium have been revised (paragraphs (p) and (c) of
£0.5).

(c) Paragraph (c) of 20.102 has been substanti=lly revised. As published
lov, it will require eny licensee who nroposes to expose en ernployee to radiation

B
ssothin the li.dits of the accumulated dose Tormulz specified in 20.101(b) to make
reascroble cttomvis to obtain reports of tae e.jloyee's previous occupational ex-
nostre to radiztioa. It also specifies the cccupationel dose waich must be asswed Tor
cuowelanfor guoster of occupational exposire to rediztion for which the licensee

mavle Lo Cotoin such reports. The vulues specified for this prupose, as to periods af
cimer L. eifegtive cate of these amepdzents, heve been lowered from 3 rem (vhole
wedy ewpocare) to 1} rem. Corresponding rcductions heve been mede for other paris
ol tre podv. The mew values are the sane &s the values to which employees may be

cuposed without obtaining records of previous exposure.

{8} ‘me vrovisions in 20.303 cpplicable to exposure of individuals to con-
certracions of rodicoctive raterial in restricted areas have been modified. The
s S ontioms o€ Tor the parpose of neling it clear thet in deternining whetder
Cndivideiis are boiny exposed in restricuea arsas Lo co.scentrations of radloactive
Lagemial vithiz the Limits specified, no credit should be taken for particle size
or the use ol respirciors or similar equipment unless epnroved by the Coznmission.
A paroproph hos been odded to this section specifying the kinds of information

& p\-- [

which should be submivied to the Cormission to obtain such approvals.
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(c) Roference to body burdens of radicactive material bas been deleted fronm
20,108 onl freom Anppendix B. Control of internul exposure 1s cccomplished in the
wgulniion by limiting the comcenirations of rodiocactive material 4n elr end woter
20 vaieh esployces miy be exposed. ESection 20.108 in the euendments provides that
4l tpnronclcue, specific cuses the Commission may require thait blo-assay studies
ve cunducued.

on Icvels specificd in paragraph {(a),

&

ol £0,202, L5 poroswoni estoblicho 10El U8 concernins the uce of person-
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(£) Clonoes bhove been mode in rofish
S o e

ok, COdhgrtaer ol
wstsriieat Dy pursonisl monivoring equinocnt wiiich Is in gensral use. At the
£z wlng, they sve 1ov ercusla to cssure Yot Lay exposure o substoniicl POrSiuas
ol whe norzivead doce wnder the rejuictions will be recorded.

(2) Scctien 20.206 hac been revisel o reguire that = copy of tre rerulcotions
in this uore, end o operating poocecures incorporated as a condition of apolicaile
l¢cc":ca, be nosted o kept aveileble for excmination uoon reguest. In adéition,
20.205 o r;rh-;es that eapleoyers post conspicucusly e new form of poster in-
Sonsed to iaform employees of the requirecents in this part, their right to re-
Quest lnsormadion cconcerning their exposure to radiation, epd similar ratters.

(») Chcnzes have bee: rade in the record keepinz reowirements (20.401)
o ellintie tro of the record forms which would hove been reguired under the
prososca cooeninents.  The Ianformation wilch would have beem reguired by the de-
letel foris hos been incorporated in & siw,lified Form AEC-5.1

(1) Clorifylng revisions have been rmode in 20.403 pertaining to reports to
the Cozlgsicn of incidents. This section defines incidents that st be re-
norted to the Corliission elither immediately or withio twenty-four hours. The
_rchhSuuacgp toser waich such reports rictv be furnished to the Cammission urder
e Tolldoring azendients have becn redefinzd so &s to meoke tZem consistent with
“ho reviscd YTloits on exposure to redietion csiablished by the amerdments.

{5) Tae provizions of the proposed rules oublished in iy 1959 requiring
rezorts to ivdivicesls o exposure to radiction have been sihnl‘;ied and re-
Cuced. Scoction 20.40L4, requiring reports to employees of exposure to rediation
nnon tcr“inut_o_ of uLquﬁ_unt is rowv copliczble only if the exployee reguests
sugh o renors.  Wae provisions in 20, 405 bave been revised to require thet
u:nlo;cbg be motified anmuclly of their exposure o radiation only upsr reguess
of the oosacyces. in eddition, the prrvision hos been redrafted so as to eliminate the neeq
Jor liccio.ooo 62 Jurnish this informevaicn wo enmployess in the form of & report
“ler doounment. Section 20,405 requires that the licensee edvie"

et .
Cr QUL DL aAld

ne enolorees of such exposure. Under the provisions, the licensee ray furnish

the dnlorouiica to tie euployee in any appropriate’ vay, e.g., orally, or other-
vﬁse. Sectica 20.405 ret awng, without suostontisl change, the requirement that

chowe Lo oo exnosure of an ipdividuel to rodiation or to redicactive material
exzess of coy linit in the regulations or the applicable license, the ex-
e sust bBe reported both to the Commission and to the individual exposed.
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The Commlssion will welcome suggestions and comments from interested persons
/\ for further changes in these rules. Such comments should be addressed to the
Secretary, United States Atomic Epergy Commission, Washington 25, D.C., Attention,
Director, Division of Licensing and Regulation.

Sec.

20.101
20.102
20.103

i 20.104
[_ 20,105
; 20.106
/™~ 20.107
20,108

20.201
20.202
20.203
20.204
20.205
20.206
20.207

20.301
20.302
20.303
20.30L

20.401

20.402

20.403
#2040k

' 20.405
20.406

_—

GENERAL PROVISIONS

20.1 Purpose
20.2 Scope

20.3 Definitions

20.4 Units of Radietion Dose
20.5 Units of Radioactivity
20.6 Interpretations

20.7 Communications

FERMISSIBLE DOSES, LEVELS, AND CONCENTRATIONS

Exposure of Individuzls in Restricted Areas

Determination of Accummlated Dose

Exposure of Individuals to Concentrations of Radiocactive Material in Restricted
Aress

Exposure of Minors

Permissible Levels of Rediation in Unrestricted Areas

Concentrations in Effluents to Unrestricted Areas

Medical Disgnosis, Therapy and Research

Orders Requiring Furnishing of Bio-Assay Services

FRECAUTIONARY PROCEDURES

Surveys

Peraonnel Monitoring

Caution Signs, Labels, and Signals

Exceptions from Postifnig Requirements

Exemptions for Radiocactive Materials Packeged for Shipment
Instruction of Personnel

Storage of lLicensed Material

WASTE DISPOSAL

General Requirement

Method for Obtaining Approval of Proposed Disposal Procedures
Disposal by Release into Sahitary Sewersge Systems

Disposal by Burial in Soil

RECORDS, REPORTS, AND NOTIFICATION

Records of Surveys, Radiation Monitoring, and Dispoasal

Reports of Theft or Loss of Idicensed Material

Notifications and Reports of Incidents

Report to Former Employees of Exposure to Rediation

Reports of Qver Exposures and Excessive Levels and Concentrations.
Notice to Employees of Exposure to Radiation



EXCEPTIONS AND ADDITIONAL REQUIREMENTS

20.501 Applications for Exemptions
#™ 20.502 Additional Requirements

ENFORCEMENT
20.601 Violations
AUTEORITY: SS 20.1 to 20.601'issued under 161 (b), 68 Stat ok8, heouscesor.
GENERAL PROVISIONS

Section 20.1 M

(a) The regulations in this part esteblish standards for protection egainst
radiation hazards arising out of activities under licenses issued by the Atomic
Energy Commission end are issued pursuant to the Atomic Energy Act of 1954 (68
Stat. 919).

(v) fThe use of radiesctive material or other sources of radiation not licensed,

by the Commission is not subject to the regulations in this Part. However, it is
the purpose of these regulations to control the possession, use, and transfer of

licensee, and to radiation therefrom, does not exceed the standards of radiation
~ protection preseribed in the regulations in this part.

Section 20.2 Scoge

The reguiations in this part apply to all persons who receive, possess, use o»
trensfer byproduct material, source material, or Special nuclear material under a
general or specific license issu=q by the Commission pursuant to the regulations in
Part 30, 40 or 70 of this chepter.

Seetion 20.3 Definitions

{a) As used in this Part,

(1) "Act" mesns the Atomic Energy Act of 195k.
(68 stat. 919) ineluding sny emendments thereto;

(2) “Airbvorne radicactive material” means any radiocactive material dispersed
in the air in the form of dusts, fumes, mists, VBDOrs, Or gases:

(3) "Byproduct materisl" means any radiosctive material (except special
nuclear material) yielded in or made redioactive by exposure to the radiation incident
to the process of producing or utilizing svecial nuclear material;

(¥} "Calendar guarter" means any period determined according to either of
#~the following subdivisions:
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(1) January 1 to March 21, inclusive; April 1 to June 30, inclusive;
July 1 to September 30, inclusive; October 1 to December 31, inclusive; or

(i1) The first period in a calendar Year of 13 complete, consecutive

~ calendar weeks; the second perlod in a calendar year of 13 complete, conse=

cutive weeks; the third period in a calendar year of 13 complete, consecutive
veeks; the fourth period in a calendar year of 13 complete, consecutive
calendar weeks. If at the end of a calendar year there are any days not
falling within a complete calendar week of that year, such days shall be
included (for purposes of this part) within the last complete calendar wveek
of that year. If at the beginning of any calendar year there are days not
falling within a complete calendar week of that year, such deys shall be
included (for purposes of this part) within the last canplete calendar week
of' the previous year,

No licensee shall change the method observed by him of determining calendar
quarters for purposes of this part except at the beginning of a calendar year.

(5) "Commission™ means the Atcmic Energy Commission or its duly authorized
reqpresentatives;

(6) "Government agency" means any executive department, commission, in depend-
ent establishment, corporation, wholly or partly owned by the United States of America
which is an instrumentality of the United States, or eny board, bureau, divieion, service
office, officer, authority, administration, or other establishment in the executive branch
of the Government,

(7) "Individual" meens any human being.

(8) "Licensed material" means source material, special nuclear material,
Jr byproduct material received, possessed, used, or tranferred under a general or
specific license issued by the Cammission pursuant to the regulations in this chapter.

(9) "License" means a license issued under the regulations in Part 30, %0
or 70 of this chapter. "Licensee" means the holder of such license,

(10) "Occupationel dose" includes exposure of an individual to radiation
(1) in & restricted area; or (1i) in the course of employment in which the individual's
duties involve exposure to radiation; provided, that "occupational dose” shall not be
deemed to include any exposure of an individual to radiation for the purpose of medical
diagnosls or medical therapy of such individual.

(11) "Peraon" means (1)} any individual, corporation, partnership, fim,
association, trust, estate, public or private institution, group, govermment agency
other than the Commission, any State, any forelgn govermment or nation or any political
subdivision of any such government or nationa, or other entity; and (2) any legal
EUCCessor, representative, agent, or agency of the foregoing.

(12) "Radiation" means any or all of the Sollowing: alpha rays, beta rays,
gamma reys, x-rays, neutrons, high-speed electrons, high-speed protons, and other atamic
particles; but not sound or radio waves, or visible, ianfrared, or ultraviolet light.
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(13) "Radioactive material” includes any such material whether or not sube
Ject to licensing control by the Commission.

(14) “Restricted area' means any area access to vhich is controlled by the
licensee. "Restricted area" shall not inelude any areas used as residential quarters,
although a separate room or rooms in a residential bullding may be set apart as a
restricted area. ) .

(15) "Source material" means any material except special nuelear material,
which contains by weight one-twentieth of one percent (0.05%) or more of (1) uranium,
(2) thorium, or (3) any combination thereof.

(16) "special nuclesr materiel" means (1) plutoniupranium 233, ureniuwm
enriched in the isotope 233 or in the isotope 235, and any other materiel which
the Commission, pursuant to the brovisions of section 51 of the Act, determines to
be special nuclear material, but does not include source material; or (2) any ma~
terial artifically enriched by any of the foregoing but does not include source
material.

(17) "Unrestricted area” means any area entry into which 1s not econtrolled
by the licensee, and eny aree used for residential guarters.

(b) Definitions of certain other words and Dhrases as used in this Part are set
forth in other sections, Ineluding:

(1) "airborne radicactivity area” defined in section 20.203.

(2) "Radiation area" and "high radiation avea” defined in section 20.202.
(3) "Personnel monitoring equipment” defined in section 20.202.

(%) "Survey"defined in section 20.201.

(5) Units of measurement of dose (red, rem) defined in section 20.4.

(6) Units of measurement of radiocactivity defined in gection 20.5.

Section 20.4 Units of Radiation Dose

(2) "Dose”, as used in this Part, is the quantity of radiation sbsorbed, per
unit of mass, by the body or by eny portion of the body. When the regulations in
this Part specify a dose during a period of time, the dose mesns the total quantity
of radiation absorbed, per wnit of mags, by the body or by any portion of the body
during such period of time. Several different umits of dose are in current use.
Definitions of wnits ag used in this Part are set forth below.

(b) The rad, as used in this Part, is a measure of the dose of any i{onizing

radietion to 'bogx tissues in terms of the energy absorbed per unit mass O e
tissue. One rad Is the dose corre nding to the absorption of 100 er T
of tigsue, IOne millired lmrad.i = 0,001 ra.di.




(c) The rem, os used in this Part, ic & messure of the dose of any ionizing
radiation to body tissue in terms of its estimcted blologicel effect relative to a
dose of one roentgen {r) of X-roys (One millirem (mrem) ~ 0.001 rem}. The relztion
of the rem to other dose units depends upon the biclorical effect under consideration
and upon the conditions of irradiction. For the purpose of the regulations in this
Part, any of the following is considered to be equivelent to a dose of one rem:

(1) a dose of 1 r due to X~ or gamma redietion;

(2) o dose of 1 rad due to X-, gamma, or beta radiation;

(3) a dose of 0.1 rad due to neutrons or high energy protons;

(%) a dose of 0.05 rad due to porticles heavier than protons end with
sufficient energy to reach the lens of the eye;

If 1t is more convenient to meusure the neutron flux, or equivalent, than to determine
the neutron dose in rads, as provided in subparsgraph (3) sbove, one rem of neutron
radiation mey, for purposes of the regulations in this Part, be assumed to Dbe
equivelent to 14 million neutrons per square centimeter incident upon the body; or,

if there exists sufficient information to estimate with reasonsble accuracy the
cpproximate distribution in energy of the neutrons, the incident number of neutrons
per square centimeter equivalent to one rem may be estimated from the following table:

Neutron Energy Number of neutrons per square Aversge flux to
centimeter equivalent to a dose deliver 100 milli=-
of 1 rem (neutrons/cm?) rem to 40 hours

(neutrons/cm? per
sec.)

Thermal 970x106 670

0.0001 . 720%206 500

0.005 820x106 570

0.02 400x206 280

0.1 120x106 80.

0.5 43x206 30

1.0 26x106 18

2.5 29x2.06 ' 20

5.0 26x106 18

7.5 2hx10° 17

10 2lx108 17

10 to 30 143106 10

(a) Por determining exposures to X or gamma rays up to 3 Mev, the dose limits
specified in Section 20.101 to 20.104, may be assumed to be equivalent to the "air
dose”. For the purpose of this part "air dose" menns that the dose 1is measured by a
Properly calibrated eppropriate instrument in air at or near the body swrface in the
region of highest dosage rate.

Section 20.5 Units of Radioactivity

(2) Radicactivity is commonly, and for purposes of the regulations in this Part
shall be, measured in terms of disintegrations per wnit time or in cwries. One cuxde
(e) = 3.7 % 1010 @igintegrations per second (dps) = 2.2 x 1012 disintegrations per
minute (dom). A commonly uﬁed submultiple the curie is the microcurie {mec). One
me = 0.00000), ¢ = 3.7 x 10" dps - 2.2 x 10" dpnm.

u W o . v . - - g
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(b) For purpoces of the reguletions in this part, it may be assumed that the
dsughter activity concentrations in the following table are equivalent to en air
concentration of 10~! microcuries of Pafnn 222 per milliliter of air in equilibrium
with the dasughtersReA, ReB, RaC, and RaC”:

Alpha-emitting daughter
activity collected per milli-

liter of air.
Maximm time between
collection and measure- Total aiphas
ment (hours)l Micro- & sintegra-
curies/cc tions ver
5 minute per
cc.
0 e tererennnansnnnnnaceennnnnn 7.2x10-8 0.16
et tatererrernannnnsnneoeanannns 4.5x10-8 0.10
2ennnn. rreeiann. ceeenan e 1.3x10-8 0.028
; SRR 0.3710-8 0.0072

1 The duration of sample collection and the duretion of measurement should be
sufficiently short compared to the time batween collection and measurement, as
not to have a statictically significent effect upon the results.

(¢) Natural uranium and natural thoriim. (1) For purposes of the reguletions
in this part, one curie of naturel uranium {U-natural in Appendix B or C) means the

7™ sum of 3.7X1010 isintegrations per second from U-238 nlus 3.7x1010 dis/sec from

U-23%, plus 9X1O° dis/sec from U-235. Also, a curie of natural thorim { thorium-
natural in Appendix B or C) meens the sum of 3.Tx10L° dis/sec from Th®32 plus 3.7x20L0
dis/sec from Thee3,

(2) For the purpose of the regulations in this part, one curie of natural
uranium (U-natursl in Apvendix B or C) is equivalent to 3,000 kilograms, or 6,615
pounds of naturol uranium; and one curie of natural thorium {taorium-nztural in
Appendix B or C) is equivalent to 9,000 kilograms or 19,850 pounds of natural thorium.

Section 20.6 Interpretztions .

Except as specifically euthorized by the Commission in writing, no interpretation
of the meoninc of the regulations in this Part by any officer or employee of the
Commission other than a written interpretation by the Gemeral Cowmsel vill be TecCOg=
nized to be binding upon the Cormission. .

Section 20.7 Commumnicotions

All commmicetions end reports concerning the regulations in this Part, and
roplicatiors filed under them, should be addressed to the Atomic Energy Commission,
1901 Constitution Avenue, N. W., Washington 25, D.C., Attention: Division of Civilian
Applicsation.
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PERMISSIBLE DOSES, LEVELS, AND CONCENTRATIONS

£~ Section 20.101 Exposure of Individuals to Radiantion in restricted areas

(a) Except as provided in paragreph (b) of this section, no licensee shall
possess, use, or transfer licensed material in such a manner as .o cause any ind{vidu~
al in & restricted area to receive in any period of one calendar quarter from redio-
active material and other sources of radiestion in the licensee's possession a dose in
excess of the limits specified in the following table:

Rems per calendar quarter

1. Vhole body; head and trumk; active
blood-forming organs; lems of »
eYEB; OF gONAdBesssecscccscccsscsaconss 1i
2. Hends and forearms; feet and ankles.... 18-3/h
3- Skin of whole 'bodqr--........-...--.....

(b) A licensee may permit an 1ndividusl in a restricted area to receive a dose
to themolabodygreaterthanthatpemttedmderpmaph(a)orm section,
provided: - .

(1) During any calendsr guarter the dose to the whole body from radioactive
material and other sources of radiation in the licensee's Possasgicn ghall not
exceed 3 rems; and

(2) The dose to the whole body, when edded to the scommlated occupaticnal
~ dose to the whole body, shall not exceed 5 (N-18) rems vhere "N" equals the ine
dividual’s age in years at his last birthday; and .
(3) The licensee has datermined 'tr‘he individusl’s accumulated occupational
dose to the whole body on Form AEC-k,» or on a clear and legible record containe
ing all the information required in that form; and has otherwise complied with
the requirements of section 20.102. As used in pexragraph (b), "Dose to the
¥hole body” shall be deemed to include eny dose to the whole.body, gomads, active
blood~-forming organs, head.and trunk, or lens of eye.

Section 20.162 Determinetion of accumilated dose.
M .

(a) This section contains requirements which must be satisfied by licensees who
propose, pursuant to paragraph (b) of section 20,101, to permit individuals in & Ye=
stricted area to receive exposure to radistion in excess of the limits specified in
paragrsph (a) of section 20.101.

(v) Before permitting any individual in e restricted area to receive exposure
t0 radiation in excess of the limdts specified in paragraph (a) of section 20.101,
each licensee shall: .

(1) Ovtain a certiffcate on Yorm AEC-l, or on a clear eud legible record
containing ell the information required in that form, signed by the fndividual
showing each period of time after the individual sttained the age of 18 in vhich

— the individusal received an occupational dose of radiation; and
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(2) calculate on Form AEC-4 in sccordance with the instructions appearing
therein, or on a clear ana legible record containing all the information required
in that form, the Previously eceumlated occupational dose received by the in-
dividuel end the additional dose alloved for that individusl wider section 20.101(b).

(¢) (1) In the preparation of Form AEC-}, or & clear and legible record con-
taining all the information required in that form, the licensee shall make a rcasomable
effort to obtain reports of the individual’s Previously accwmmalated occupational dose.
For each period for which the licensee obtains such reports, the licensce shall use

unadle t0 obtain reports of the individual's occupational dose for a previous complata
calendar quarter, it shall bs agssured that the individual.’hag received the oceupational

dose specified in whichaver of the fo colwms apply:
Colum 1 Colurm 2 °
Assumeqd, Aggumed
eXpoBUTe expasure
in rems for in rems for
Part of body calendar calendar
qrior
P to begimning om
Jan. 1, 1961 or after
Jan-,l’ 1.%1
Whole body, goneds, active 3-3/4 B ?

blood=forming organg, head

i and trupk, lens of eye,

_1,_(2) The licensee shall retain apd preserve records used in prepering Form

If caleulation of the individual's accumlated occupational dose for all periods prior
to January 1, 1961 yfelds a result higher than the appliceble accumilated dose valne
for the individual as of that date, as gpecified in praragraph (b) of sectiom 20.101,
the excess may be disregarded. .

Section 20.203 Exposure of Individusls to Concentrations of Radlosctive Materfal

nade for the use of brotective clothing ox equipcent, or particle size, except as
suthorized by the Cormission pursusat to paragreph (c) of this section.

(b) The limits given in Appendix B, Table ¥, of this part are based wpon exposure
to the concentrntions specified for forty hours in any pericd of seven consecutive
“eyse In any guch period where the nurber of hours of exposure 1s leoss than forty, the
lioite specificd in the table may be increaced proportionately. In any such period whers
~ <c mohor of hours of exposure 18 greetor then Tordy, tho limits specified in the table
Skoll be decrecced DProportionately.
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(c) (1) Except s suthorized by the Commigsion pursuant to this paragrevh, no
allowance shall be made for particle size or the use of protective clothing or equip-
A mont in determining whether an individual is exposed to an airborne concentration in
excess of the limits specified in Appendix B, Table I.

(2) The Commission may suthorize a licensee to expose an individual inp a
restricted area to airborne concentrations in excess of the 1imits specified in
Appendix B, Teble I, upon receipt of an spplication demonstrating that the con=-
centration is composed in whole or in part of particles of such size that such
paxrticles are not respirsble; and that the individusl will not inhale the con=~
centrations in excess of the limits established in Appendix B, Teble I. Each
application under thig subpareagraph shall include an analysis of particle
sizes in the concentrations; and a description of the methods used in detere
mining the pexrticle sizes.

(3)  The Commission may authorize a licensee to expose an individual in a
restricted ares to airborne concentrations in excess of the limits specified in
Appendix B, Table I, upon receipt of an application demonstrating that the
individual will wear appropriste protective equipment and that the individual
will not inhele, ingest or abmorb Quantities of radicactive material in excess
of those which might otherwise be permitted wmder this pert for employees in
restricted ereas during a LO-howr week. Each application wunder this subpars=
graph shall contain the following information:

(1) A description of the protective equipment to be employed, ine
cluding the efficiency of the equipment for the materiel involved;

~ (11) Procedures for the £itting, maintenance and cleaning of the
protective equipment; and

used by the individuals in each work week. The proposed periods for use
of the equipment by any individual should not be of such duration as
would discourage observance by the individual of the Proposed procedures;and

(iv) The average concentrations present in the arees occupied by
employeas.

Saction 20.104 Exposure of Minors

(b} No licensee ghali POSSeEs, use or transfer licensed material in such a marmer
as to cause any individual within a restricted ares, who is under 18 years of age to be
exposed to airborpe radicactive material bossessed by the licensee in mn average cone
centration in excess of the Yimits specified in Appendix B, Table IT of this part, For

Purposes of this paragraph, concentrations nay be averaged over periods not greater
# than a weeX. -

it AR AT wrire o
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(c) The provisions of paragraph (c) of section 20.103, shall apply to exposures
subject to paragraph (b) of this section.

Section 20.105 Permissible Levels of Radiation in Unrestricted Areas.

(a) There may be included in any application for a license or for amendment

of a2 license proposed limits upon levels of radiation in unrestricted areas resulte
ing from the applicant's possession or use of radiosctive materisl and other gowrces
of radiation. Such applications should inelude information as to anticipated aversge
radiation levels and anticipated occupancy tices for each unrestricted area involved.
The Commission will approve the Proposed limits 1f the applicent demonstrates that
the proposed limits are not likely to cause any individual to receive a dose to the
whole body in any period of one calendar year In excess of 0.5 rem.

(b) Except es authorized by the Comulssion pursuant to paragraph (a) of
this section, no licensee shall Dbossess, use or transfer licensed material in such a
manner a8 to create in any unrestricted area from radicactive material and other
sources of radiation in his possession:

(1) Rediation levels which, if an individual were continuously present
in the area could result in his receiving & dose in excess of two millirems in
any one hour, or

(2) Radiation levels which, if an individusl were continuously present
in the area could result in his receliving a dose in excess of 100 millivems in
eny seven consecutive days. .

Section 20.106 Concentrations in Effluents to Unrestricted Areas

(a) There may be included in any application for a license or for amemdment of

. & license proposed limits upon concentrations of licensed and other rasdicactive

material released into air or water fn unrestricted areas as a reault of the applicant's
Proposed activities. Such applications should include information as to anticipated

average concentrations and anticipated occupancy times for each unrestricted area

iavolved. The Commission will approve the proposed limits if the applicant demonstrates that i
it is not likely that any individual will be exposed to concentrations in excess of the =
limits specified in Appendix "B", Table IX, of this pert. For purposeé of this para=

graph concentrations may be averaged over periods not greater than one year.

(b) Except as authorized by the Commission pursuant to Section 20.302 or para~
graph (a) of this section, no licensee shall possess, use or transfer licensed material
in such & manner as to release into air or water in any wnrestricted area any copcene
tration of radicactive materisl in excess of the limits specified in Appendix "B", Table
II of this part. For purposes of this Paragraph, concentrations may be averaged over
periods not greater than one year. '

(c) For purposes of this section, determinations as to the concentrations of
radloactive material ghall be made with respect to the point where such material lsaves
the restricted area. Where the radloactive material lsaves the restricted ares i a
stack, tube, pipe, or similar conduit, the determination may be made with regpect to
tLi point where the material leavas such conduit.

r\
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(4) ‘The provisions of this section do not apply to disposal of radiocactive
naterial into sanitary sewerage systems (see Section 20.303).

Section 20.107 Medical Diegnosis, Therapy and Research . Nothing in the regulations
in this part sh be interpreted as limiting the intentional exposure of patients

to radiation for the purpose of medical dilagnosis or medical therapy.

Section 20.108 Orders Requiring FPurnishing of Bio=-assay Services.

Where necesseary or desirable in order to aid 4n Qefermining the extent of an
individual's exposure to concentrations of radicective material, the Commission may
incorporate appropriate provisions in any license, directing the licensee 10 malke
avellable to the individual appropriate bio-assay services end to furnish & copy
of the repoxrts of such services to the Commigsion.

FRECAUTTIONARY PROCEIIRES

.

Section 20.201 Survezg

(a) As used 4n the regulations in this Part, "survey" meens an evaluation of the
radiation hazards incident to the production, usge, release, disposal or Presence of

(b) Bach licensee shall make or cause to ba made such BUrveys as may be
hecessary for him to comply with the regulations in this Part.

Section 20.202 Personnel Monitoﬂ

(a) Each licensee shall sWpply appropriate personnel monitoring equipment to,
aud shall require the use of such equipment by:

(1) PRach 1nd4vidual who enters = restricted area wnder such eircumstances
that he receives, or is 1likely to receive, a doge in any cslendar quarter in excess of
25 percent of the applicable value specified in paragraph (a) of Sectiom 20.101.

(2) Each individual wnder 18 years of age who enters a restricted area under
such circumstances that he receives, or is likely to receive, a dose in eny calendar
quarter in excess of 5 percent of the applicable valus specified in baragraph (a)
of Section 20.101. :

(3) Each individual vho euters s bigh radiation area.
(b) As used in this Part,

(1) “"personnel wonitoring equipment” means devices designed tobe worn or
carried by en individual for the bPurpose of meesuring the dose received (e.g. » Tilm
badges, pocket chcmbers, pocket dosineters, £1lm rings, ete.);

(2) "rediation area” means eny ares, accessible to versonnel, in which there
exists radfation, origain ating in whole ¢ “n poxre within licensed naterizl, at

such levels that a major portion of the body cowld receive in one hour a doge
in excess of 5 milliren, or in any 5 consecutive m a4 dose ":.'E excess of 100 Efmm-,
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(3) "high radfation arca" means any area, accessible to personnel, in
vhich there exists radiation originating in whole or 1n part within licensed
material at such levels that a-r- or portion of the body could receive in any
one hour e dose in excess of 100 miliiren.

Section 20.203 Cauticn Signs, Labals, and Signals.

(a) (1) EBxcept as otherwise authorized by the Commission, symbols pre=

Beribed by this section shall uge the conventional radiation caution colors
enta or le on yellow background). The symbol pregeribed by this section
is the conventi e-bladed design:

Radiation Symbol

1. Crosswhatched area ig to be magente or Purple.
2. Backsroundin’tobeyell S

(2) In =dition to the contents of signs and labels prescribed
in this section, licensees zay provide on or near such 8igng and labels
any additional information which may be appropriate in alding individuailg
to minimize exposure to radiation or to radicactive material.

(v) Rediation Areas

Eech radiation area shall be conspicuously posted with a sign or
signs bearing the radietion caution symbol and the words:

CAUTTION*
RADIATION AREA

(c¢) EHigh Rediation Areas

(1) Bach high radiation area shall be conspicuously posted with a
8ign or signs bearing the radiation caution symbol and the vords:

CAUTION*
HIGH RADIATION AREA

in such a manner that the individual entering end the licengee or a swervisor
oftheactivitymmdemreoftheen‘h-y. Inthecasaotahighradiatiou
area established for a period of 30 days or less, such control device is not
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{d) airborne Radioactivity Areas

(1) As used in the regulations in this Part, "airborne radioactivity
area” means (i) any room, enclosure, or operating area in which airborme radio-
active materials, composed wholly or partly of licensed material, exist in con-
centrations in excess of the amounts specified in Appendix "B", Table I, Colmn
1; or (1) any room, enclosure » or opereting area in which air‘:'iome radioactive
meterial composed wholly or partly of licensed materisl exists in concentrations
which, averaged over the number of hours in any week during which individuals are
in the area, exceed 25% of the amounts specified in Appendix "B", Table I, Column
l.

(2) Bach airborne radicactivity area shall be conspicuously posted
with & sign or signs bearing the radiation caution symbol and the words:

CAUTION¥*
ATHBORNE RADICACTIVITY AREA

(e) Additional Requirements

(1) Each ares or room in vhich licensed material is used or stored
end which contains any radicactive material (other than matural urypiwm or
thorium) in an amonnt exceeding 10 times the quantity of such material specified
in Appendix “C" shall be conspicuously posted with & sign or signs bearing the
radiation caution symbol and the words:

CAUTION*
RADIOACTIVE MATERIAL(S)

(2) Each area or room in which natural uranium or thorium is used or

stored In an amount exceeding one-hundred times the quantity specified in
Appendix "C" shall be consEicuouslar posted with & 5ign or signs bearing the
radiation caution s 0, e Words:

CAUTION*
RADIOACTIVE MATERTAL(S)

(£) Containers

(1) Each contalper in which is trans stored, or used a td
of any licensed materi other nat un or thorium ter e
quantity of such material specified in Appendix "C" s bear & durable, clearly

visible label bearing the radiation csution symbo. the words:

%
* or "DANGER

CAUTION*
RADIQACTIVE MATERIAL

(2) Each container in which patural uranium or thorium is transported,
stored, or used in & quantity greater then ten times the quantity specified in
Appendix "C" shall bear a duralle, clearly visible label bearing the radiation
caution symbol and the woxrds:

CAUTION*
RADIOA CPIVE MATERIAL

.......
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(3) Notwithstanding the provisions of subparagraphs (1) and (2) a
latel shall not be required:

(1) 1f the concentration of the material in the cantainer does not
exceed that specified in Appendix "B", Table I, Column 2, or

(11) for laboratory containers, such as beakers, flasks , and test
tubes, used transiently in laboratory procedures, when the user is Present.

(4) Vhere containers are used for storage, the labels required in this
paragraph shell state also the quantities and kinds of radioactive materials in the
containers and the date of msasurement of the quantities.

Section 20.204 Exceptions from Posting Requirements.

Rotwithstanding the provisions of Section 20.203,

(a} 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 twelve inches from
the surface of the source container or housing does not exceed five millirem per
hour,

(b) Roems or other areas in hospitals are not required to be posted with
caution signs because of the presence of patients containing byproduct material Pro-
vided that there are personnel in attendance who shall take the precautions necessary
to prevent the exposure of any individual to radiation or radioactive material in
excess of the limits established in the regulations in this Part.

(¢) Caution signs are not required to be vosted at areas or rooms contaiping
radioactive materials for periods of less then eight hours provided that (1) the
materials are constantly attended during such periods by an individual who shall
teke the precautions necessary to prevent the exposure of any individual to radis-
tion or radicactive materials in excess of the limits established in the regulations
in this Part and (2) such area or room is subject to the licensee's control.

* or "DAI?GER"

Section 20.205 Exemptions for Radioactive Materials Packaged for Shipment

Radicective materials packeged and labeled in eccordance with regulations
of the Interstate Commerce Commission shall be exempt from the labeling and
posting requirements of section 20.203 during shipment, provided that the ih-
side containers are lsbeled in accordance with the provisions of Section 20.203

(f).
Section 20.206 Instruction of personnel; posting of notices to employees.

(a) A1) individuals working in or frequenting any portion of a restricted
area shall be informed of the occurrence of radicactive materials or of radiation
in such portions of the restricted area; shall be instructed in the safety prob-
lems associated with exposure to such materials or radiation and in precautions
or procedures to minimize exposure; shall be instructed in the applicable pro=-
visions of Commission regulations and licenses for the protection of personnel
from exposures to radiation or radicactive materials; and shall be advised of
reports of radiation exposure which employees may request pursusnt to these regue
lations.
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(b) Each 1fcensee shall vost o evsrent copy of the rezuletions in thic part,
& copy of the licence, end o eopy of operating procedurcs arpliccble 40 work wder
- the llcense conspicuounsly in o sufficient wiibor of places In overy esichlichoons
viere caployees are capployed i weiiviiies “iccused by the Comission to pernit
them to Ooserve such docwments on the voy to or from thelr plece of anployrent or
shell keep such documents wvailuble Tox cployes's examination wpon request.

(¢) Fomm 2EC-3* “Kotice io Eplerees”, shall be corspicuously posted 4n a
sufficient number of ploces in every eslublishrent vhere employees are employed in
activities licensed by the Conundscion %c permit them to Cbserve a copy on the vay
to or from their ploce of cxployzont.

NOYZ: Copies of Form ADCa3 "loiice %o Irployees™, may be obtalned
by writing to the Monopes, appropriate ARD Overotions 0ffice or the
Dirvector, Division of Licensing and Regulation, Washington 25, D.C.

Seetion 20.207 Storase of Licenced Moterial

Licensed materials stored in en wnrestricted area shal) be secured against
unuthorized removal from the plsce of storase.

VASTE DISPOSAYL,

Section 20.301 Ceneral Requivenont

Io license shall dispose of licensed material except:

~ (1) By trensfer to en euthorized recipient as provided in the
regulations in Part 30 %0 or 70, vhichever may be gpplicable; or

(2) As authorized pursumnt to Section 20.302; or

(3) As proviced in Section 22.303 or 20.30%, opplicsble respectively
to the disposal of licensed motarial by release into sanitery sewersge systenm
or burlcl in soil, or in Section 20.105 (Concentrations in Effiuents to
Ueresizicted Arecs).

Section 20.302 Voihod For Obtzlnirg Avvroval of Proveced Disposol Procedures

Ary licensee or coplicent for o liccuse noy apply W the Cozmicsion for
arprovel of prcpezed procazdares to dispoge of licenzed motertzl in o zmanner 1ot
othervize cuthorized in the resulatioms in this chanter. Erch apoldcstion should
include e decerivtion of the licensed material eny other radicactive materisl ine
volved, Ineluding tae quantities end %inds of such nmalericl and levels of radio-
eetivity involved, cnd the Proposed monrer and conditions of d@isposal. The opplis
cction sheuld clzo inslude zn analysis and eveluation of pertinent informaticn as to
the notwrs of the envirenment, ineluding topographical, geological, neteorological,
and hydrological, caaracteristics; usace of grournd end swface wsters in the general
crea; the nature and leceticu of other potenticlly afected Tarilitles; and procodures
10 L obgexved to minimine the risk of wexpected or hazardous cxposures.

oScetion 204303 Dinnanal bv Poleace into Scnitory Scverase Systems

; Ro llcensce ghall discharra licensed naterial into a sonitary seworaze systen
uniegn:




¢ T O
(8) It is reedtly soluble or dizpercible in woter; end

(o) The quentidy of eny 1iccascd or other rodionetive meterial relensed into

o~ the oyatoen by the licensee 4n oy one day does nob ciceod the lerger of (1) or (2)

Tollowinrzs

(1) The quantity whaich, 1f diluted by the nversge duily quantity of
sewage Ieleessed into the sorer 37 the liennces, will roenlt in en Avernge
concentration equal to the limltc spoeified 4n Ammendix "B, Toble I,

Colum I; or .

(2) Ten times tho quontity of such moterinl smeetfied 1n Arpendix "C";
and

(c) The quantity of ooy licensed or other radioactive material relessed in
cny ona month, if Qlluted by the average monthly euantity of wmter releaced by the
licensee, will not result 4n en evernze concentration axcecding the limits srecified
in Appexdix "B, Table I, Column I; and

() mme pross quontity of licensed and other rattonctive matesinl relecged
into the sewercge cystem by the licensee does not exceed one curie per yesr,

Ewereto Srom individnale undergeing redicel dizpnosis or thezrapy with radio-
active materisl sholl be exempt froxm any lindtatiors contained in this sectiom.

Section 20,304 Dicwos~l by Burdal in Sofl

Fo licensee ghall dispose of licensed material by buriel in sofl unless:

(a) The total quentity of licensed and other relioczetive materiels burted
ot any one lecation and tines dees not exceed, at the time of burial, 2,000 times
the emount cpecificd in Awmenlix ¢, ond

(b) Burtol 1s at o minimm denth of four feot; ona

(c¢) Buccessive Burfals ere separatea by distances of et least six feet and
0ot more than 12 burinls are mede in eny veer.

RECORDS, REPORTS, ALD NOTIPICATION

Section 20.%01 Records of Surveys, Rediation Monitoriny, and Disposal

{2) Zcch Meensee shall matntatn razonds skowing the radintlon exposures of
21} individuals for viom Persounel monjtoring is reguired ungder section 20,202 of the
regulations In this mort., Swch Tecords shall be %ent on Form M:c-'j,l In eccordance
wilh the Instructions contoined in that form or ca elecx and legible records containing
all the informaiion by Form ALC=5:" The doges entored on £he forps or records shall be
for periods of time not exensding one calzpdsr Trrtar,

(%) Records of indfvigual Tadistion exposire which must be maintalyed Purcuant
w the provisions of tais subsection shall be prescrved until Decenmber 31, 1004 op il
& dute five yoars ofter tarmiaatiion o the Zaditadunt'g erploymont, viichever is later,

A Records whieh mist be maintained »ursusiat to 4ais Part muy be maintalned in the fora of

Zierofilns.
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LOIB: Prior to December 31, 19565 the Comicsion may amend this
beragravh to assure the further preservation of records which it

~ “crmines chould not be destroyed.

Scetion 20.402 Reports of Theft or Loss of Licensed Material

Bach licencee shall report by telezhore ond telegraph to the Maneger of the
rearest Atonic Energy Commiscion Operaticas Office listed in Appendix "p", ixrediately
cfter 1ts occurrence becomes knowvn to the licensee, any loss or theft of licensed
motorial in such quontitics and under such circumsiances that 1t Eppears to the licensgee
that a substontiol hazard 21y result to porcons in unrestricted areas.,

Section 20,403 Notifications of Tncidemts.

(a) Immodtate rotificotion. RBech licensee shall irmedtstely notify the
Manager of the cppropriate Atomic Inergy Comalcsion Operations Office shown in Appendix
"D" by telephone ond teleqraph of any incident involving byproduct, source or goccial
anuclear material posscsged by him end which may have ceused or threctens to cause:

(1) Bxposure of the wWiole body of any individusl to 25 rems or more
of radiation; exposure of the gkin of the whole body of any individual of
150 rcns or more of rodietion; or exposwre of the fect, anXles, hands or
forearnis of eny individual to 375 rems or more..Jf rediation; or

(2) The release of redicnoctive matertsl in conccntrations which, i
avereged over z period of 2% howrs, wonld excecd 5,000 times the limits
specified for such materials in Appendix B, Table IXY; or

(3) A loss ofonewrkingueekormreattheopmtiondm
facilities affected; or

(4) Damage to property in excess of $100,000.

(b) Dventysfour hour notification. Fach licensee shall within 2% howrs
notify the Monager of tha appropriate Atowic Energy Comalssion Cporations Office licted

(1) Exposure of the whole body of any individeal to 5 rems or more
of radiation; exposure of the skin of the vhole body of eny individunl to
30 rems or more of radiation; or exposure of the feet, ankles, hands, or
forearma to 75 rems or more of radiation; or ’

(2) The release of radiosective materisl in coneentrations which, 1f
averaged over a period of 2% hours, would exceed 500 times the lirits specified
for such materials in Appendix B, Table II; or

(3) A loss of one day or more of the operation of any facilities
affected; or

(4) Domege to property in excess of $1,000.

-~ (e) Tatrivedzy remorts. Bech liccnseo shol) pake e roport in writing within 30
oys to the Dircclor, Divicion of Civilicn Application, Luited States Atonie Tnergy (ome
misglon, Washington 25, D.G., of ecch incident involving licenscd raterlal possessed by
2iz which appears to have resulted in the exposure of an individunl to rediaticm or %o

’
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concentrations of rediocetive material, or to have resulied in levels of rediation
or conocntrations of rozicactive moterizl, in cucess of any erpliccble licdis cet
forth in tiese regulatio.s or In the licencce's license. Ereh report recuired mdor
tils puragreph shall deseribe the nature of the incident, the extent of exposwre of
persona to radiation or to rodiomctive mmterial, the levels of rediation end conccne
trations of rediosctive material involved, the couse of the incident, and corrective
stcps tokon or planncd to aocsure pgsinst o recowrrence of the incident. A copy of
ecch report shell be tronsmitted to the Moncpor of the nearest Atomie Bnergy Com~
nission Operctvions Office licted in Appendiz "D".

(&) FRoports to affected individ:~ls. In any cecse where a licenzse 18 Tee
quired pursuant o the provisioas of tuis scetion to report to the Commission any
exposure or possible exposure of oa individual to rediciicn or to radicactive material,
the licemsce shall zlso potify such individual of ‘the noture and cxtent of tha exposure
or possible exposure; and the period of tim= involved. Such notice shall be in vriting and
shall contain the following etatement in conspicuous letters:

"Tais notice to you is required by the Atomie Energy Comaission
regulations entitled, "Stondords for Protection Against Rodiation®
(10 CFR Part 20). You should preserve this notice with your
irportant papers."

Tho notice ahall be delivered to the individunl Forconally and receipt-oblaiped
or shall be delivered by certified mail or registered mail.

-

Section 20.%0k Report to Forror Bmployec: of Mxmosure to Redistion

(a) At the request of & former exployce each licensee chall furnish to the former
exnloyee a8 roport of the former employee's exposure to radistion as shown in records
zedntained by the licemsec pursuant to section 20.401(a). Sueh report shsll be furnished
wvithin 30 days from the time the reguest is madc; shall cover each calendsr quarter of the
individual's employm=at involving exposure Lo rodiation, or cuch lesser period as may be
requested by the employee. The report shall elso include the results of any caleuiations
and enelyses of radioactive material deposited in the body of the employee and made
pursusnt to the provicions of sectiom 20.100. Tae roport shell be in writing and cone
tain the following statenont: - .

"Tais report is furnished to you under the provisions of the
Atemie Encrgy Commission regulations cntitled "Strnderds for
Pratectlon Against Radiatlion" (10 CFR Port 20)e You should
precerve this report for fuiure reference.”

(v) The former exployec's request should inelunde eppropricte 1dentifying
data, such as coclal security mmber and dates and locztions of exploynent. '

Saction 20.405 Renmorts of Overeymosures ocnd excessive Ievels snd Conecentrations.

(s) 1In sddition to eny notification required by section 20.403, cach liccasee
sholl make e report in writing witain 30 doys to the Dircetor, Division of Licensing
o=d Regulaticn, U. S. Atomic Inergy Comatcsion, Washington 25, D.C. » of (1) ezch

o~ CXposure of g2 individual to rodimtion or coxcentrations of radicuetive nmaterisl in x.

ciecss of any orpliceble 1imMt In this pert or in *he licensce's license; (2) eny ircident
for walch rotifieation is required by section 20.403; ond (3) levels of radfation or
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concentrations of radioactive meterinl (not iavolving excessive exposure of o1y ine-

£ dividual) in on uwarcstricted orea in excess of tem tices any applfecble limit cot forth

in this port or in the licensce's licence. Toch report reguired under this Parooranh
£hz)1 deceribe the extent of exposure of percons to radiatlon or to radicactive
materlel; levels of rediction erd coneentroticrs of ralicactive materisl involved; the
cause of the exposure, levels or concentrations; and ecorrective steps taken or planned
to assurs ayainst e recurrence. The licensce shall troazmit a copy of each report to
the Moncger of the aporovriaste Atomie Enercy Commission Operations Qffice listed in
Appendix D.

(b) In any case where a licensece 1s required pursucnt to the provisions of
this section to report to the Commission eny exmosure of an Individual to radiation
or to concentrations of redioactive motorinl, the ltconsee shall also notify such
Individunl of the nature and extent of cerposure. Such notice shall be in writing
end shall contain the followingy statement:

"Tmis report is furnished to you unfer the vrovisions of the Atoaic
Energy Commission regulations entitled "Standards for Protection
Ageinst Radlation” (10 CFR Part 20). You should prescrve this
yoeport for fubture rofercnce.”

Section 20.406 Notice to Eovloyees of Fxposure to Redistion

At the request of any employee, cach licensee ghell ddvice such employee
onnuelly of the employee's exposure to radiation as shown in records maintained by tha
licensee pursuant to section 20.401(a).
HOTE: The record keepins and reporting requirements contatnad
horein haeve been epproved by the Bureau of the Budget in
gecordance with the Federal Reports Act of 1942,

EXCEPTIONS AUD ADDITIONAL, REOUIRTITTES

Section 20.501 Applicetions for Excmptions

The Commission may, upon epolication by and licensee or upon its own initiative,
grant such exempiions from the requirements of the regulations in this part as it detere
mines are authiorized by law end will pot result in undue hazerd to life or property.

Section 20.502 Additionsl Requirements

The Commission may, by rule, requlation, or order, impose upon eny licensce sush
requirements, in eddition to those established 4n the regulations in this Part, as it
scems appropriate or necesgary to protect heclth or to minimize danzer to life or property.

E{PORCEMENT
Saction 20.601 Violations

An injimetinon or other court order may be obtained prouibiting any violation of eny
provision of {the Act or any regulation or order issued thereunder. Any percon who wille
fully wiolotes cny provision of the Act or eny regulation or order issued thercunder ey be
guiliy of a crine and, upon convictlon, may be punished by fine or izmrisorment or both,

&5 pravided by low.
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UNITED STATES GOVERNMENT “
Memorandum

: Heads of Divisions and Offices, HQ DATE: Asgust 12, 1965

agers of Pigld Offices
3:* ;at’%an H. Woodruff, n?{ﬁﬁ\/ N

Division of Operal::l.on

~
A
{

! PROPOSED AMENDMENT T0 10 CFR PART 20, RADIOACTIVILY CONCENTRATIORS
IN AIR AND WATER

0S :HP :OGW N

Attached for your review and comment is the subject proposal as
published for a 60-day comment period in the August 10, 1965, issue
of the Federal Register.

Since we are considering incMding these provisions in AEC Mgmusal

Chapter 0524, "Standards for Radiation Protection"”, we are dgbima

that ARC offices and contractors have am opportunity to review them

thoroughly during the comment period and prior to their adoption

into 10 CFR Part 20, "Standards for Protection Againet Radiation”.

Comments should be submitted to the Director, Division of Operationsl

Safety, by September 24, 1965, so we will have aufﬂcient time to ¢
advise the Director of Regulation of the General Manager's position

on the proposal.

Attachment:
As stated

Buty US. Savings Bonds Regularly on the Payroll Savings Plan
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- ATOMC ENERSY COMMISSIN

‘ £10 CFRt Part 201

r STANDARDS FOR PROTECTION
AGAINSY RADIATION

Rodioactivity Concentrations in Alr
and Walar

On Beptember 7, 1940, the Commission
pubiished in the Frpexil RIGIaTEn sev-
eral amendments of 10 CFR Part 20,
effective January 1, 1961, The amend-
ments included a comprehensive revision
of the values specified In 10 CFR Part
20, Appendix B—Concentrations in Alr
and Water Above Natural Background.
The revised values were based upon rec-
ommendations of the National Commit-
tee on Radistion Protection and Mens-
urements (NCRP), as published In Na-
tional Bureau of Standards Handbook
60, “Maximum Permissible Body Burdens
and Maximum Permissible Concentra-
tions of Radionuclides in Alr and In
Water for Oceupational Exposure.” The
recommendations of the Intermational
Commisaion on Radiclogion! Protection

- —

Commitise IT on Permissible Dose for
Internal Radiation,” were easenttally the
same ps those of the NCRP. The only
subsequent change of thess values was
an amendment of 10 CFR Part 20, effec.
tive November 20, 1064, which revised
the values in Appendix B for oertain
Isotopes of fodine, radium, and strontiun:,
based on Pederal Radiatlon Council
{FRC) recommendations.
The amendment proposed herein mod|-
f\numcmrmzo.nmmn.mm
lollowing waya:
(a} It would provide values for certain
individual radionuciides not presently

(b) It would provide generally appli-
cable values for any radionuctides not in-
dividually lsted;

(c) It would revise existing values for

- oocupational exposure to soluble stron-
tium-80; and

d) It would modify the footnotes and
the Note following Appendix B to maks
them consistent with other changes to
the Appendix.

In the course of the sdministration of
the Commission's regulatory program,
needs have arisen for concentration val-
ues for certain radlonuclides, which are
not presently listed in Appendix B, and
which have not been specifically de.
veloped by any of the recommendstory
bodies, namely the ICRP, the NCRP, and
the FRC. The Commission has developed
the needed values by methoda consistent
with those used by the ICRP and NCRP
to develop recommended concentration
values for the nuclides presemily Hated In
Appexdix B. In addition, concentration

(ICRF), g8 publiahed In the “Report of.

Attachment

(o) For lodine-128, the values in Tuble
II have boen mads conslatent with the
intake guides recommended by the FRC
for lodine-131 by taking into account the
effective half-lUfe and absorbed radia-
tion energy.

() Presently. Appendix B does not
contaln concentration valuyes for tritium
in Insoluble materiala, such as Juminous
compounds, which are finding increasing
use, Calculation sccording to ICRP-
NCRP methodology would give alr con-
centration values about & factor of 7 less,
and water values about a factor of 3 lesa,
than those for soluble forms. However,
I Is likely that much of the soft beta
particle energy will not be absorbed in
tissue, and on this basis higher conoen-
tration values would be appropriste. In
view of these considerations and of the
tochnieal difficulties in distinguishing
scluble and insoluble components, con-
centration values numerically equal to
the existing values for soluble forms are
proposed for Inclusion in Appendix B
for insoluble forms of trittum.

(¢) For relatively ashort-Hved nu-
clides (half-lves less than 2 hours?, not

listed Appendix

modifies-

to the footnotes and the Note fol-
Appendix B, as follows:

(2) In the second footnete, the word
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UNITEDRSTATES:

‘j‘?“"_'n
(e

WASHINGTONMDICRRI0S45)

~

No. IN-64L FOR

v

t BN Tel. 973-3335 or (Tuesday; November 23, 1
R 973-3446
ng\‘
Y
AV § AEC EXTENDS RETENTION PERIOD FOR
3 Q RADIATION EXPOSURE RECORDS

Y The Atomic Energy Commission is amending its rggulations
n\ X to extend the period for maintaining records of individual
2 . radiation exposures. . i
MmN '
E W § The amendment to Part 20 of Commission regulagions -
R Q ngtandards for Protection Against Radiation” - requires a

- licensee to maintain records showing the radiation- exposures
L o% =TT individuals for whom personnel monitoring ig: required

until December 31, 1970, or five years after termingtion of
employment, whichever is later.. The date previously used in
the regulation was December 31, 1965.

R

LY

'

‘ Various studies concerned with radiation injury, work-
men's compensation laws and the correlation of radiation
exposures with lifetime health and mortality experience are
now being carried out. A further amendment to Part 20 may
be made if the studies indicate a need for long-term reten-
tion of radiation exposure records. In the meantime, the
five-year extension will assure that such records are not
prematurely destroyed.

The amendment to Part 20 is the same as that previously
published for public comment and will be effective 30 days
‘ after publication in the Federal Register on November 23,

; ;965.
| x *

11/23/65
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U. S. ATOMIG ENFRGY COMMISSION

PART 20

( Reprint from 29 Feceral Register, 1)3L, Octover 21, 196k )

Titie 10—ATOMIC ENERGY

Chapler I—Atomic Energy
Commission

PART 20—STANDARDS FOR PROTEC-
TION AGAINST RADIATION

Radioactivity in EMuents to
Unyesiricted Areas

On Beptember 17, 1943, the Commis-
slon published for publis comment a pro-
posed amendment of 10 CFR Part 20
whichk would ravise § 30.108 and would
revise Appendix “B" to Part 20 with re-
spect to limits on release of certain radio-
active materiais into air or water in
unrestricted aress.

The Btatement of Conalderations pub-
lished in the Proxaar Reciarsz of Sep-
tember 17, 1963 (28 FPR. 10170) set forth
a detalied discussion of the

ommendations of the September 13, 10€1,
Federal Radiation Councll Memorandum
for the President aa they pertain to the
relense of effuent containing radicactive
material from ARC-licensed activities
in the foliowing ways:
!'!!:l-!lg - lg:oﬁon l&l&wband e
ooncen on
FRC recommendhtions, for radium 238,
fodine 131, strontium 89, and strontium
$0 that would govern the releass by Ul-

/ ‘censees of these radionuclides into un-

restricted areas. The limits for radium
228, and strontium 80 are lees restriotive
by a Jactox of 3. The limits for stron-
tum 82 in alr and water and for jodine
131 in air are more resirictive by a
factor of 2, and the limii for jodine 131
in water is more restrictive by a factor
of 7, than the preseant Part 20 limits.

b. It would add to § 20.106 a provision
relating to limitations on the gross quan-
tity of radicactive material released from
a licensed activity in specified periods of
time that will in specific circumstances
be in addition to and concurrent with
limitations on concentrations.

c. It would amend § 20.106 to require
more specific information in support of
applications for nuthority to release con-
centrations of radiomctive material In
effuents which exceed Part 30, Appendix
“B" Table II mits,

d. It would amend criteria for ap-
proval of proposed limits higher than the
Part 30 Appendix “B" limits to require

the applicant to demonstrate that he

essentially as set forth In the proposed
ruls, although several minor revisions
have been made for clarity and com-
pleteniess. This revision reflects Com-
mission conslderation of the comments
and suggestions received in response to
the natice of proposed rule making.

ﬁ

langusge changes
been made, proposed paragrophs (b) and
(¢) have been combined, and the sub-
sequent paragraphs hxve been re.
Ipttered.

Paragraph 20.108(0) has beenn modl-
fied to implament § 80.108(h) by sating
that an appilteation for higher conten-
tration limits shali make the demon-

The Cosrnission i aiso amending
mﬂwm By i
er

trative Prooedure Act 1046, the fol-
lowing amendment of Title 10, Chapter I,
Part 20, 8 for Protection

", is published ns a

effective thirty (30) after -
tion in the Pxoxray Rumm. PURuS

1. 10 CPR § 20.106 is amended to read
as follovrs:

§20.106 Hadiosctivity in efffowmts
unrestricted srens. te

{a) A loensee shall not possass, use,
or transfer kg

dment proposed
higher than those specified in para-
graph (a} of this section. The Commis-
ston will approve the proposed limits
if the applicant demonstrates;

N e ;‘(?%h’hﬂ" A

restricted aress; and
¢3) That it is not llkely that radio-

& stack, tobe, pipe, or similar sondait;
(2) A description of properties of
() chemieal fion:

one year:
) In alr at any point of huthan oc-

cupancy; or
(1) In waier at points of nee down-
stream from the point of releass of the

(T) A description of the wasie treai-
ment facilitios and procedures used to
reduce the concentration of radionuctides
in effuents prior to thelr releass.

(d) For the purposes of this section
tha concentration imits in Appendix “B~,
Table IT of this part shall appiy a$ the




#Correction
TL31S stould read
IL3Us (29FR 1466L)

2 10 CPR Part 20, Appentix “B”,
*Conoentra

tions in Air and Witer Above

Natural ", Teble II, Column
1 and Columnp 2, is amendod by deleting
ltmits in

vt b Tobly 17
; : \

% le %" | ceeten 3 | otonxn 2

iy .

fusmb | cowmb

Todine (83}, T=e w Boe

poa DOFe | 30

| aaes 810

™ | HGo® | 1%

- | % X0+

BRrontipm (OF)..... fres 385 BXaore

s | Baes | axier

Radizn @9)........ Resit | pase | 3o

+ Sadable (B).

3. 10 CPR, § 20.305 is arnended o read
as follows:

£ 20305 Treatment or dispesal by fucin-
eration.

No Hcensee shall treat or dispose of
licensed material by incineration except
as specifically approved by the Commés-
slon pursuant to $§ 20.108(b) and 20,302,
(Sec. 151, €8 Stat. 548; 42 TI.LC. 2301)

Dated ai Washington, D.C.. this th
day of October 1084.

For the Atomic Energy Commission.

‘W.B.NicCooL,
Secretary to the Commission.

{P.R. Doc. 64-10083; Plled, Oct. 20, 1P04;
] 8:48 Am.)
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UNITED STATES ATOMIC ENERGY COMMISSION

RULES end REGULAT!ONS @

TITLE 10 = ATOMIC ENERGY

e m————

PART
30

OrxEral, PROVISIONS

Bec.
30.1
302

Purpose and scope.
Rasoiution of conflict.
Activities requiring licensa.
Definitions.
Interpretations.
Communications,

ExXzuPTIONS

Exermnptlons from lecensing.

Persona using byproduct materisl un-
der cortaln Atomic Energy Commis-
slon contracts.

Carriera,

Exempt concentrations.

Crrtatn ftems containlng tritlum

ar promethium 147

Sreins contalnieg acandlum &b

and geglgned lor samd=con~

selldatlnn in uil wells,

0.4
30.5
30,6

30,11
30.12

3013
30.14
30.18

Ja. L4

LICEINRES

Types of Hcanses,

Applications for specific licensed.

Genensl requirements fof Lssuanoe of
sp o licanaes,

Terms and conditions of licenses.

Rafarences In licenses cutetanding on
effective date of recodification of
this part,

Expiraticn of llcenses.

Applications for renawal of llcensan.

Applications for amendment of -
censes.

Cotnmisslon aciion on applications to
renew or amend.

Ricoans, INGPECTIONE AND TESTS

Records.

Ipapections.
Tests.

3031
3032
3033

3034
3035

an3e
3037
30.38

30.39

20.51
30.62
3053

ENFORCEMENT

30.6) Modification and revocation of lL-

conaos.

Right to withhold or recall byproduct
material,

Viclatigna.

SCHEDULES
Seheduls A—Ezempt concentrations,

30.62
30.63

30.70

GENERAL PROVISIONS
£30,1 Purpose amd acope.

This part prescribes rules governing
leensing of byproduct material under
the Atomic Energy Act of 1954, as
amended (68 Stat, 919), and exemptions
{rom the lcensing requirements per-
mitted by section &7 ol the Act, applicable
to all persons in the United States.

§30.2 Kesolution of conflict.

“The requirements of this part are In
addition to, and not in substitution for,
other requirements of this chapter, In
any confllet between the requirements In
this part and a specific requirement tn
another part of the vegulations in this
chapter, the specific requirement gov-
erns.

e——

RULES OF GENERAL APPLICABILITY TO
LICENSING OF BYPRODUCT MATERIAL

§30.3  Activitiea requiring license,

Except for persons exempt as provided
In this part and Part 150 of this chapter,
no person shall monufocture, produce,
transfer, receive, acquire, Owrl, possess,
use, import or export byproduct material
except ns suthorized In a specific or gen-
eral llcense issued pursuant to the regu-
iations in thls chapter.

§ 30.4 Definitions.

As used In this part and Parts 31-36
of this chapter:

(a) “Act” means the Atomlic Energy
Act of 1954, including any amendments
thereto;

() Terms defined in section 11 of the
Act shall have the same meaning when
used in the regulations in this part and
Parts 31-36 to the extent such terms are
not specifically defined in this part;

(c) "Agreement State” means any
State with which the Commission has
entered into an effective agreement un-
der subsection 274b. of the Act. "Non-~
sgreement State” means any other State:

(@) "Byproduct material” means any
radioactive material (except special
nuclear matertal) ylelded in or made
radioactive by exposure to the radiation
incident to the process of producing or
utilizing special nuclear material.

(¢) “Commlission” means the Atomle
Energy Commission and its duly author-
ized representatives;

() "Curle” means that amount. of
radiosctive material which disintegrates
at the rate of 37 billlon atoms per
second.;

(g) “Government agency” means any
execulive department, commission, inde-
pendent establishment,
wholly or parily owned by the United
States of America which {s an instrumen-
tality of the United States, or any board,
puresu, division, service, office, officer,
authority, administration, or other estab-
jishment in the executive: branch of the
Government;

(h) “Human use" means the Internal
or external administration of byproduct
material, or the radiation therefrom, to
human beings;

‘(i) “License™, except where otherwis
specified means & Heense for byproduct
materigl issued pursuant to the regula-
tlons in this chapter;

(§) “Microcurle” means that amount
of radicactive material which disinte-
grates at the rate of 37 thousand atoms
per secand;

81

(k) *Person” means {1) any individ-
usl, corporatdon, partnership, firm, as-
sociation, trust, estate. public or private
institution, group. Government agency
other than the Commission, any State or
any political subdivision of, or any po-
ltical entity within a State, sy foreign
government or natlon or any political
subdiviston of any such government or
natton, or other entity; and (2) any legal
successor, representative, agent, of agen-
¢y of the foregoing:

(1) “Physician” means sn individual
licensed by a State or territory of the
Unitad States, the District of Columbia
or the Commonwealth of Puerto Rlco to
dispense drugs in the practice of medi-
cine:

(m) "Production facility” means pro-

duction facility as defined in the regula~-
tions contalred In Part 50 of this chapler,

(n) “Radlographer” means any indi-
vidual who performa or who, In attend-
ance at the site where the sealed source
or sources are being, used, personally
supervises radiographic operations and
who Is responsible to the licensee for as-
suring compliance with the requirements
of the Commission’s regulations and the
conditions of the lUcense;

(o) "Radiographer’s assistant” means
any individual who, under the personal
superviston of a radiographer, uses radlo-
graphic exposure devices, senled sources
or related handling tools, or survey in-
struments In radiography:

(p) "Radiography” means the exami-
nation of the structure of materials by
nondestructive methods, utilizing sealed
sources of byproduct materials;

(q) "Research and development”
means (1) theoretical analysis, explora-
tion, or experimentation; or (2) the ex-
tension of investigative findings and
theories of o scientific or technical na-
ture into prackical application {or experi-
mental and demonstration purposes, In-
cluding the experimental production and
testing of models, devices, equipment,
materials and processes. “Research and
development” as used In this part and
Parts 21-36 does not include the internal
or external administration of byproduct
material, or the radistion therefrom, to
human beings;

(r) "Sealed source” means any by-
productmmiuthatuemdlnl
capsule designed to prevent leakage or
escape of the byproduct material;

(s} “Source material” means source
material as defined in the regulalions
contatned in Part 40 of this chapter;

(t) “Special nuclear material” means
apecial nuclear material as defined in
the regulations contained in Part 70 of

this chapter;
| Sy
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PART 30 - RULES OQENERAL APPLICABILITY TO LICENSING, ETC,

p——

« {u) “Unlted States”, when used in a
geographleal sense, includes all territo-
ries and possessions of the United States,
the Canal Zone and Puerto Rico:

(v) "Utilization facllity’” means o uti-
lization facility as defined In the regula-
tions contained In Part 50 of this
chapter.

§30.5 Inlterpretntions.

Exccpt os specifically guthorized by
the Commission {n writing, no lnterpre-
tation of the meaning of the regulations
in this part and Parts 31-28 by any of-
ficer-or employee of the Commission
other than s written interpretation by
the General Counsel wili be recognized
to he binding upon the Commission.

§ 30.6 Cormmunications.

Except where otherwise specified, all
communications and reports concerning
the regulations in this part and Parts
31-36 and applications filed under them,
should be addressed to the Director of
Reguiation, US, Atomic Energy Com-
mission, Washlington, D.C., 20545. Com-
munjcations, reports and applications
may be delivered in person at the Come-
misslon’s offices at 1717 H Street NW.,
Waeshington, D.C.; at 4915 St. Elmo Ave-
nue, Bethesda, Md.; or at Germantown,
Md,

EXEMPTIONS

§39.11 Exemptions from licensing.

The Commission may upon the appli-
cation of any interested person, or upon
its own Initiative, exempt certain classes
or guantities of byproduct material or
kinds of uses or users from the reqguire-
ments for a license set forth in section 81
of the Act and in the regulations in this
part and Parts 31-36 when it makces o
finding that the exemption of such
classes or quantities of such material or
such kinds of uses or users will not
constitute an unreasonable risk to the
common defense and securlty and to the
health and safety of the public,

§30.12 Persons using byproducl mate-
rial under certain Atomic Enmergy
mmission contracts,

Any prime contractor of the Commis-
slon is exempt from the requirements for
4 lcense set forth In sections 81 and 82
of the Act and from the regulations in
this part to the extent that such con-
tractor, under his prime contract with
the Commission, manufactures, pro-
duces, transfers, recelves, acquires, owns.
possesses, uses, lmports, or exports by-
product material for: {a) The perform-
ance of work for the Commission at a
United States Government-awned or
controlled site, including the transpor-
tation of byproduct material to or {rom
such site end the performance of con-
tract services during temporary inter-
ruptions of such transportation; (b) re-
search in, or development, manufacture,
storage, testing or transportation of,
atomic weapons or components thereof;
or (c) the use or operation of nuclear
reactors or other nuclear devices in s
United States Government-owned ve-
hicle or vessel. In addition to the fore-
golng exemptions, any prime contractor

December 12, 1967

or subcontractor of the Commission is
exectnpt from the requirements for o H-
cense set forth in sectlons 81 and 82 of
the Act and from the regulations in this
part to the extent that such prime con-
tractor or subcontractor manufoctures,
produces, transfers, recelves, acquires,
owns, possesses, uses, Imports or exports
byproduct material under hls prime con-
tract or subcontract when the Commis-
ston determines that the exemption of
the prime contractor or subcontractor 1
suthorized by law; and that, under the
terms of the contract or subcontract,
thera L ndequate assurange that the
worle thereunder can bs accomplished
without undue risk to the public health

and safely. Any person exempt {rom -

licensing under this part prior to the
effective date of this amendment who
would otherwise be required by virtue of
this section to obtain s lcense shall
continue to be 30 exempt on an interlm
basis. Such interim exemption shall ex-
pire 60 days from the effective date of
this amendment, unless within said 60~
day period either an application for a
license covering the activity or an appli-
cation for an appropriate exemption
under this section is fiied with the Com-
mission. If elther such application is
filed within such 60-day period, the
interim exemption shall remain in effect
until final action in the matter is taken
by the Commisaslon.

§ 30,13 Carriers.

Common and contract carriers and the
United States Post Office Department are
exempt from the regulations in this part
and Parts 31-36 and the requirements
for a license set forth in section 81 of the
Act to the extent that they transport by-

+ product material in the regular course

of their business as carriers.

§ 30.14 Exempt concentralions.

{a) Except as provided in paragraphs
{c) and {(d) of this section, any person
is exempt from the requirements for a
license set forth in section 81 of the Act
and from the regulations in this part and
Parts 31-38 of this chapter to the extent
thet such person receives, possesses, uses,
transfers, owns or acnuires products or
materials containing byproduct material
in concentrations not in excess of thosge
listed in § 30.70.

(b) This section shall not be deemed
to authorize the import of bypraduet ma-
terfal or products contalning byproduct
malterial,

(¢} A manufacturer, processer, or pro-
ducer of & produc. or material in an
agreement State is exempt from the re-
quirements for a Ycense set forth in sec~
tion 81 of the Act and from the regiila~
tions in this part and Parts 31, 32, 33, 34
and 36, to the extent that he transfers
hyproduct material contained in a prod-
uct or material in concentrations not in
excess of those specified In § 30.70 and
introduced into the product or material
by a lcensee holdlng a specific license
Issued by an agreement State or the Com-
mission expressiy authorlzing such intro-
duction. This exemption does not apply
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to the transfer of byproduct materisl
contained in any food, beverage, cos-
metic, drug, or other commodity or prod-
uct designed for ingestion or Inhalation
by, or application to, a human being,

(d) No person may introduce byprod-
uct material into a product or material
knowing or having reason to believe that
it will be transferred to persons exempt
under this section or egulvalent regu-
lations of an agreement State, except in
accordance with a license issued pur-
suant to §32.11 of this chapter or the
general license provided in § 15020 of
Part 160.

™ § 30.15 Certain items containing tritivm
. or promethium 147,

(8} Except for persons who spply trit-
fum or promethium 147 to, or persons
who incorporate tritlum or promethium
147 into, the following products, or per-
sons who import for sale or distribution
the following products containing trit-
lum or promethium 147, any person s
exempt from the requirements for a li-
cense set forth in section Bl of the Act
and from the regulations in Parts 20 and
30-36 of this chapter to the extent that
such person recelves, possesses, uses,
transfers, exports, owns, or acquires the
Iollowing products:

(1) Timepleces or hands or dials con-
taining not more than the following spec-
ifled quantities of byproduct material
and not exceeding the following specified
levels of radiation:

(1) 25 millicuries of tritium per time-
Plece,

(1) 5 millicuries of tritium per hand,

{i1) 15 millicuries of tritium per dial
(hezels when used shall be considered as
part of the dlal),

{ly) 100 microcuries of promethium
147 per waich or 200 microcuries of
promethioum 147 per any other timepiece,

(v) 20 microcuriex of promethium 147
per waich hand or 46 mierocuries of pro-
methium 147 per other timeplece hand,

<vl) 60 microcuries of promethium 147
per waich dial or 120 microcuries of pro-
methium 147 per other tmeplece dial
(bezels when used shall be conaidered as
part of the dial),

(vil} The levels of raudiation from
hands and dials containing promethium
147 will not exceed, when measured
through 30 miiligrams per square centi-
meter of absorber:

(a) For wrist waiches, 0.1 millirad per
hour at 10 centimeters from any surface,

(b) For pocket watches, 0.1 millirad
per hour at 1 centimeter from any sur-
face,

(c) For any other timepiece, 0.2 milli-
rad per hour at 10 centimeters from any
__gurtace.

™ 2) Lock lluminators contalning not
2 more than 15 millicuries of tritium or not
3 more than 2 millicurles of promethium
o 147 Installed in automoblle locks. The
% levels of radiation from each lock il-
~ luminator containing promethium 147
| will not exceed 1 mitlirad per hour at 1

t——————
0330,1% revised
32 F.R. 13920, Oct. &, 1947
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"1 centimeter from any surface when meas-

ured through 50 milligrams per square
centimeter of absorber,

(3) Balances of precislon containlng
not more than 1 miilicurie of tritium per
balance or not more than 0.5 millicurie
of tritium per balance part.!

(4) Automobile shift gquadrants con-
taining not more than 25 millicurles of

. tritium.

# Wi

ess(5) Marine compasses contalning not
more than 750 millicuries of tritlum gas
and other marine navigational instru-
ments contalning not more -than 250
milllcuries of tritium gas.

(6) Thermostat dials and pointers
containing not more than 25 miliicurles
of tritium per thermostat.
+={7) Glow lamps containing not more
than 10 microcuries of tritium per lamp.

eres;8) Spark gap tubes containing not
|_more theo 30 microcuries of pramethlum
147. The levels of radiation from each
spark fap tube containing promethium
147 will mot exceed 0.5 milllrad per hour
at 1 centimeter {rom any surface when
measured through 7 milligrams per
squate centimeter of absorber. -

(b} Any person who desires to apply
trittum or promethium 147 to, or to In-
corporate tritium or promethium 147
into, the products exempted in paragraph

" 'ra) pf this section, or who deslres to im-

) port for sale or distribution such products

o contatning tritlum or yromethium 147,

& chonld apply for & specific license, pur-

5 suant to § 32.14 of this chapter, which
Veenea states that the product may be
distributed by the licensee to persons
exempt from the reguiations pursuant to
paragraph (a) of this section.

s Export shipment of precision balances la
subject to the licensing authority and regula-
tions of the Department of Commerce, Is-
suance of an exemption by the Atomic Energy
Commission for export of tritium contalned
in baisnces of preciston or the parts thereof
does not relleve any person from complylag
with the licensing reguirements and regula-
tions of the Deportment of Qommerce.

*s Added 31 FR 14349
s Amended 32 FR 785
sossAdded 32 FR 64313

-

"§ 50.16 Resins containing scandlom 46
and designed for sand-tonsolidalion
in oil wells.

Any person Is exempt from the require-
ments for a license set forth In sectlon
81 of the Act and from the regulations
in Parts 20 and 30-36 of this chapter to
the extent that such person receives,
possesses, uses, transfers, exports, owns,
or acquires synthetic plastic resins con-
talning scandium 46 which are designed
for sand-consolidation in ofl wells, and
which have been manufactured or im-
ported for sale or distribution, in sccord-
ance with a specific license issued pursu-
ant to § 32.17 of thie chapter or equlva-
lent regulations of an agreement State.
e exemption in this section does not
authorize the manufacture or Import of
any resins containing scandium 46.

® added 32 FR &iél
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LICENEES
§30.31 Types of licensesn

Licenses for byproduct material are of
two types: General and specific, Specific
licenses are issued to named persons
upon applications filed pursuant to the
regulations in this part and Parts 32-36.
General Lcenses are effective without the
filing of applications with the Commis-
sjon or the issuance of Heensing docu-
ments to particular persons.

§ 3032 Applicstions for
tenses,

{a} Applications for specific licenses
should be filed on Form AEC-313, “Ap-
plication for Byproduct Materin] Li-
cense”, with the Director, Divislon of
Materials Licensing, U.S. Atomic En-
ergy Commission, Washington, D.C,
20545. Applications may be filed in per-
son at the Commission’s offices at 1717
H Street NW., Washington, D.C.: at 4915
St. Elmo Avenue, Bethesds, Md.; or at
Germaatown, Md, Information con-
tained In previous appilcations, state-
ments or reports flled with the Commis-
sion may be incorporated by reference,
provided that such references are clear
and specific.

{b) The Commission may at any time
after the filing of the original applica-
Aon, and before the expiration of the li-
cense. require further statements in or-
der to enable the Commission to deter-
mine whether the application should be
granted or denied or whether a llcense
should be modified or revoked.

{c) Each application ghall be algned
by the applicant or licensee or a persan
duly authorized to sect for and on his
behalf,

(d) An application for license flled
pursuant to the regulations in this part
and Parts 32-36 will be considered also
as an application for licenses authorizing
other activities for which licenses are re-~
quired by the Act, provided that the ap-
plication specifies the additlonal activ-
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specifie li-




PART 30 - RULES OF ‘ERAL APPLICABILITY TO LICE&NG, ETC.

_.Ligs for which licensces are requested and
complies with regulations of the Comrais-
sion a5 to applications for such licenses,

§30.33 Ceneral iremenis for imsu-
ance of npetlﬁc-llccnm.

(*) An application for a specifie ll-
cense will be approved if:

{1) “The application Is for a purpose
authorized by the Act;

12} The applicant’s proposed eqguip-
ment and facilities tre adequate to pro-
tect health and minimize danger to life
or property;

(3} The applicant Is qualified by train-
ing and experience to use the materinl
for the purpose requested In such man-
ner as to protect health and minimize
danger to life or property; and

{4) The applioant aatlafles any spesial
requirements contained in Parts 32-36G.

(b)) Upon a delerminalion that an ap-
plcation meets the requirements of the
Act, and the regulations of the Commis-
sion, the Commlission will fssue a zpe-
cific license authorizing the possession
and use of byproduct materinl (Form
AEC 374, "Byproduct Material License™),

§30.34 Terms and conditions of li-
censes.

{a} Fach license issued pursuant to the
rerulations in this part and the regu-
lations In Parts 31-18 shall be subject to
all the provisions of the Act, now or here-
after in effect, and ta all valid roles, reg-
ulations and orders of the Commission.

10} No license Issued or granted pur-
suant to the regulations in this part and
Parts 31-36, nor any right under a l-
cense shall be transferred, assigned or in
any manner disposed of, either volun-
tarlly or involuntarlly, directly or In-
directly, through transfer of control of
any license to any person, unless the
Commission shell, after securing full {n-
formation, find that the transfer is in
accordance with the provisions of the Act
and shall glve its consent in writing.

(¢) Each person licensad by the Com-
mission pursuant to the regulations in
thie part and Parts 31-38 shall confine
his possession and use of the byproduct
materjal to the Iocatlons and purposes
authorized in the license. Except as
otherwise provided in the license, a li-
cense lssued pursuant to the regulations
in this part and Parts 31-3§ shall carry
with it the right Lo recejve, acquire, own,
possess and import byproduct material
and to transfer such materfal to other
licensees within the United States au-
thorized to receive such material.

(d) Each license issued pursuant to
the regulations in this part and Parts
21-36 shall be deemed to contain the
provisions set forth in section 183b.-d,,
Inclusive, of the Act, whether or not
these provisions are expressly set forth
in the license.

(e) The Commission may Incorporate,
in any Ucense issued pursuant to the reg-
ulations in this part and Parts 31-36, at
the tlme of lssuance, or thereafter by
sppropriate rule, regulation or order,
such additiona] requirements and con-
ditions with respect to the licensee’s re-
ceipt. possession, use and transfer of
byproduct material as it deems appro-
priate or necessary In order to:

(1) Promote the common defense and
security;
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(2) Proteet health or to minimize dan-
ger to life or property;

(3} Prolect restricted duta;

{4) Requite such :-norts snd the
keeping of such recorc., and to provide
for such inspections of aetivities under
the lcense ns mny be necessary or ap-
propriate to effectuate the purposes of
the Act and reguiations thereunder.

§30.35 References in licenses ontstand-
ing on effective date of recodification
of this part.

References to sectionis of Parts 30 and
31 and to Parts 30 and 31 In leehaes out-
standing on the effective dale of thls
recodification shall be deemed to be
references to the sections of Parts 30-38
and to Parta 30-38 superseding those
denoted in the cutstanding licenses,

§ 30.36 Expiration of licenses.

Except as provided in § 30.37(b), each
specific license shall expire at the end of
the day, in the month and year stated
therein.

§ 30.37 Applicaliona for renewsl of Ii-
censes,

{a} Applications for renewnl of m spe~
cific license shall be filed In accordance
with § 30.32.

{b) In any cese In which a licensee,
not Jess than thirty (30) days prior to
the expiration of his existing license, has
filed an application in proper form for
renewanl or for a new license, such exist-
ing lcense shall not expire untll the ap-
plication has been Anally determined by
the Commiasion.

§ 30.38 Applications for amendment of
licenses.

‘Applications for amendment of a li-
cense shall be filed in accordance with
§ 30.32 and shall specify the respects in
which the lcensee desires his license to
be amended and Lhe grounds for such
amendment,

§ 30.39 Commission action on applica-
1ions to renew or amend.

In considering an application by a U-
censee t¢ renew or amend hia license the
Commission will apply the applicable cri-
terla set forth in § 30.33 and Parts 32-36
of this chapter,

RECORDS, INSPECTIONS AND TESTS
8§ 30.51 Records,

Each person who receives byproduct
material pursuant to a lUcense issupd
pursuant to the regulations in this part

and Parts 31-36 shall keep recerds show-
ing the receipt, transfer, export and dis-
posal of such byproduct material.

n § 30.52 Inapections.
w (a) Each licensee shall afford to the
@ Comunissionn nt all ressonable times op-

o Portunity to Inspect byproduct matertal
™ and the premises and facilitles wherein

byproduct material is used or stored.

{b) Each llcensee shall make available
to the Commission for inspection, upon
reasonable notice, records kept by him
pursuant to the regulations in this
chapter.

1)

E 2053 Teata,

Each lleensee shall perform, or permit
the Commission to perform, such tests as
the Commission deems appropriate or
necessary for the administeation of the
regulations in this part and Parts 31-36,
including tests of:

(a} Byproduct material;

(b) Facllities wherein byproduct ma-
terial s utilized or stored;

(¢) Raodiation detection and monitor-
{ng instruments; and

d} QOther equipment and devices used
in connection with the utilization or
storage of byproduct material.

ENTORCEMENT

§ 30.61 Modification and revocation of
licenses,

{8) The terms and conditions of each
license lissued pursuant to the regula-
tions in this part and Parts 31-36 shall
ba subject to smendment, revislon or
modification by reason of amendments
to the Act, or by reason of rules, regu-
latlons and orders issued in accordance
with the terms of the Act.

(b} Any license may be revoked, sus-
pended or modified, in whole or in part,
for any material false statement In the
application or any statement of fact re~
quired under section 182 of the Ast, or
because of conditions revesled by such
application or statement of fact or any
report, record or inszpection or other
means which would warrant the Com-
mission to refuse to grant s license on
an original appleation, or for viclation
of, or faflure to observe any of the terms
and provisions of the Act or of any rule,
regulation or order of the Commission.

{¢) Except in cases of willfulness or
those in which the public health, inter-
est or safety requires otherwise, no l-
cense shall ba modified, suspended or
revoked unless, prior to the Institution
of proceedings therefor, facts or con-
duct which may warrant such action
shell have been called to the atiention
of the licensee In writing and the lcensee
shall have been accorded an oppor-
tunity to demonstraie or achieve com-
pliance with all lawful requirementa.

$30.62 Right to withhold or recall by-
product material,

The Commission may withhold, recall
or order the withholding or recall of by-
prodict material from any licensee who
iz not equipped to observe or fails to
observe such safety standards to pro-
tect health as may be established by the
Commission, or who uses such materials
in violation of law or regulaiion of the
Commission, or in & manner other than
as disclosed In the application therefor
or approved by the Coramisston.

§30.63 Violations,

An injunction or other court order may
be obtained prohibiting any wviolation
of any provision of the Act or any regu-
lation or order issued thereunder. Any
person who willfully violates any pro-
vision of the Aot or any regulation or
order issued thereunder may be guilty
of a crime and, upon conviction, may be
punished by fine or imprisonment or
both, as provided by law,

)
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SCHEDULES
§30.70 Schedule A—Exempt concentra
ons.
Column {Column
1 11
Riemnent {actomle Liquid
number) Isctope Qeaten-§  snd
centeatbony s0lid
ue/ml ! jconeea-
tration
ue/ml?

Antimony (81).ause

Bh124
ab 123
Argon (18)ceesacnca AR
A4l
Arsonie (3)...enenn AsT3
AT
As T8
AsT?
Borlum (34) Ba 131
Ba 140
Raryilium @) De?
Blamuth (83 BI 204

Cd1l
Calejum (2 ..mveen Co 43
Cad7
Carbon {6). .v-e-aam] G 14
Certum (68)_-...-..] Celdl
Cel
Ceslum (A8) - ceaenan
Chlorine {1
Chromiwmn
Cabalt (77)
Cop }a
Dylgwmﬁgm
Etblum (68)..cccnn-
Europluth (88)..cca| B 182 feesesmaee. ax 50+

Fluorine ()., ..cce.| F 18
Gadolininm (84)...-

Qaltlum A1)..
(Qermanium {
Gold (79}

Hatalurm W'Z;.......

Hydrogen (i). 4 H

Indium {49

Todine {83). .. .-} L 128
1131

Iridiom (I7).erev-

1roo {20} eecrearonen

Mercury (80}

Molybdenum (42).. oW
Neodymium (60}...| Nd 147

Nickei mz I

Nigblum (Colum~ | Nb 96
bium) (41). J

Ommium (18}

OF GENERAL APPLICABILITY TO LICENSING, ETC.

Oolomn |Coeluma
1 1
Element {(atomic Liquid
pamber} Isriope GOesooti-| and
contratk solid
ae/mlt |ooneen.
teation
1§
Phogphorus (i5)
Platinum (78).-

Potasslum (19)
Prasscdymium

(8v).
Promethlum {81)...
Rhentum {73 .. .-

Samarium (@)...--
Beandium {21)eer.--

Saleniom (H)..mooex vy
Billoon (14)...
Bilver (47

Tantalum {73)
Techostium {43)
Tellurium (53}.ceee-

Terblum {88)..-....
Thallium (81}, -.ues

Thollum (90} eeescea
T (B0) e aee-

Tangsten (Well

Bets andjor gamme
;mmlnt
material oot
iisted above with
half-ilfe lata Chan l

3 years.

Notx 1. Many radicisotopes disintegrate into inotopes
which are also radioactive, In expremsing the concen-
snd takot 1ot account the doughters.
NoOTE 2 For purpases of § 30,14 whers thete tnvolved
a combination of isctopes, Lhe limit for the comblostion
should be derived s fallaws:

Determinc for esch lsotope in the produst the ratlo
BéLween Lhe concentration preseat in the oduct and
the sxempt concentration eslabiished ln 8
the spocific lsctope whon not in sombluation, Thesum
of such rutios may not axceed 1" {i.0., unity).
Example:

Coneantration of Tsotopd A tn Produet+
~Exetnpt concentration ol lsclops A
Consentration of Isotops B In Product .
Exempt concantration of isolope u

| Valuos are givan only for those rasterinls nortnaly
used n$ BRI

¢ N
1 yedgns [or solids,

- 91

Cross Reycrenca TAsLr

New rection old section
30.1. 301,302
302 Newr
103 m 203
804 e sm e s se - 304
208 e em————ae—e e ———————— 305
0.6 + Hew
80,11l cemaersime—————-———————— 30.8
30.12. e mmsmmmem————— 30.8
- T4 10 &« I - 30,7
30.14- 30.9,3032()
3015 e ———— 3010
30.16 = -—— 30,12
EL: Iy SR aew 30.14
b T 1. ) Ty —- 3030
032 3023
A3 e ccarr—masmma s mm—— $0.23,3031(n)
3034 ccceanan 30.32(a)-{d),3031(b).3038
3035..- - New
3036 cacn—a- e mmrmesrmame———.-a———— 034
3037 - 3035

3036
3027
30.41
30.43
30,53 3044
30.61 I . ¥ ] |
30.62 20,53
30.63 30.01
301 - -- 30.73
Lo
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ADVANTAGES OF TRITIUM LUMINESCERT DEVICES

by
Jawes W. Hitch

The purpose of this commmication is to exphapgize the u!vnugu of
luninescent devices using tritiwm and to document the very low radiation
bazard associated with these devices.

These devices are composed of lumineacent crystale commonly knowa as
phosphors; such crystals are an essential part of television screems,
fluorascent lights and luminescent watches snd clocks. There are hundreds
of different phosphors; however, the most generally used ones are zinc
sulfide and cadmium sulfide. These are extremely pure crystals mixed with
ainute amounts of selected foreign atoms as activators. The wave length
of emitted 1light is dependent on the amount and type of ismpwrity added.

The vell known luminous paint used on watch and clock dials comsists
of activated siuc sulfide energized by small amomts of radium sulfate.
The alpha particles and, to 2 lesser extent, the beta particles frem the
radium produce light in the manner described below.

When incident radietion is absorbed by the crystals, socms of the
electrons are excited; that is, they absorb gufficient emergy to tranofer
them to a higher energy level. Since this results in am uastable situaties,
they sesk to fall back to their ground state and lose the excess energy in
the process. This energy loss is released as heat; however, wvhen a fow
parts per million of a foreign atom is usad as am activator, such an

copper introduced into the crystal, distortioma are produced in the orderly



array of atoms which enable the excited electrons to occupy the elevated
energy state for longer periods of time before falliang back to the grownd
ptate. These distortions are called luminescent centers and they allow
some of the absorbad energy to be emitted as light. Differeat colors
throughout the gpectrum can be used by selecting the appropriate activater,
Yor {nstance, silver added to zinc sulfide will produce a blue light.
Other additives such as copper will produce green, cadmiwm - yellew, or if
one uses a cadniwm sulfide, one is able to obtain a deep red light.

Unfortunately, the heaavy, energetic alpha particles frem radimm snd
other alpha emitters damage the crystal structure of the phosphor and
markedly shorten its expectant life. This dissdvamtsge with radiwm io
further augmented by the danger of the radium being ingested if ecelden-
tally released. Ingestion is most likely during manufacture of the com-
pound and when it is being applied to watch and clock dials and other
devican.

Bets particles, on the other hand, do not demage the phosphor crystals
apprecisbly amd, therefore, are able to produce much highsr lesg-term
brightnass then is pessible with radimm. The attached tabla of beta
emitters is helpful in selecting isotopes with the desirable characteristica
for light sowrces. Soms of the characteristics of radioactive materials
that are most desirable for light sources are (1) absence of high amergy
gamma tays, (2) low radiotexicity, (3) appreciably long half life,

(4) absence of radicactive daughter products, and (5) low cost and ready

availability. Strontim 90 is a favorable choice in every way aexcept for



ites high texicity. To this end, the AEC's Office of Isotopes Development
1o spongoring work to develop radicactive compounds which will be low in
toxicity (biologically inert) and yet retain all desirable characteristics.

Krypton 85 is very suitable for use in light sources since it is &
noble gas and i{s not absorbed in biological systems if accidentally
ingested or inhaled. However, it does have & small emownt of gomms radia-
tion which restricts its use for some applications. Thus, Eryptom 85 can
be used very safely in markero that are not used adjacent to persomnel for
long perioda.

Tritiua {6 an excellent choice since its very low energy batas can be
almost completely shielded within 2 lumineacent paint. Recent work has led
to tritiated compounds for luminescent devices that are essentially nom-
hazardous. Further, recent studies by Pinson and Langhsm indicate that
biological conversion of tritium gas to tritiated water is about 50 timss

1

faster in rate than in man per unit body weight.” This could permit a

higher body intake rate for tritium gas than previously considered

peraissible.
In the ARC's recent study of the use of tritium in cloeck md watch

o I

dials, it was concluded that tritium activated phosphors could be exempted

e ———

from licensing since the tritium is chemically bound and camanot detach

1, Pinson, Ernest A., and Langham, Wright H., "Physiclogy and Toxicology

of Tritiwm in Man," Jowrngl of Applied Phygiology, Vol. 10, Jan.-May
1957, pp. 108-126
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itself from the insoluble and mon-volatile plastic matrix wunless the plastic
1o destroyed by fire or other violent chemical reactioms.

Other equally effective means of binding tritimm to the phosphor crys-
tals have been developed. As the technology progresses, improved methods of
binding undoubtedly will be developed.

Calculations indicate that there are approximately 2-4 million luminous
dizl watches sold in the United States each year. If the 25 millicuries
of tritiwm contained in each of these watches is released into the environ-
ment on a yearly basis, the addition of tritium to the envircoment would be
only 50,000 curies per year. It has been estimated that natural tritimm
production by cosmic rays is 2.5 million curies per yur.z If we compare

the dose rate to the body from tritiated dial watches, we find it is less

than one/one hwndred thousandths (1003000) of the dose rate from all natu-
ral background sources (about 150 millirad per year). Thms, the maximm
possible addition to envirommental exposure from the use of 25 millicuries
of tritimm on each of these timepieces would be lesa than ous/five milliomths
(m of the natural background rate of exposure--an entirely negli-
gible amount by any reascnable standard of safety. The following is a quote
from reference 2 above:

YConclusions: The possible radiation exposures from tritium-

dial timeapieces are negligible compared to those from lumimous

2. "Radiation Safety Evalwation for Tritium-Activated Dials in Luminous
Watches and Clocks™; on file for refarence at the AEC Public Documsmt
Room, 1717 B Street, N.W., Washington, D. C.




timspleces prosently in use, altheugh expogures from presemt
luinous timspieces are relatively low. Thus, the uwse of tritiu
dial timepiecas would be safe and, moreover, would be expected to

result in a reduction of radiastion exposure to the pepulatica.”

February 1961
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ISOTOPES EMI'TTING BETA RAYS

Half 1ife Maximon Gemna ray
Isotope (yenra) bats (par cent) Toxiclity Rematks
snergy
Tritivm 12 0.018 MaV Ril Low Low energy; ideal for lumincus
paint
Promethium 147 2.6 0.23 Hil Madium Expensive and short half-life
Krypton 85 10 0.67 0.5 por cent Low Inert gas, fissfon product, little
of 0.3 MaV hazard 1f liberated
Strontiuvm %0 28 0.54 Ril High Ideal for light production, but
2.2 very toxic
Thalliium 204 4.1 0.76 Nil Mediuvm Shdrt half-1ife, low specific

activicy

Coutteny of Wilgen and Bughas, Isctopss Division, ANEX, Harwoll
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ONLTED STATSS RADI(M CORFPORATION

Safe Handling: R T -

Open aond hendle the Tritium Luminous Compound in well ventilated
faoilities, If possible, confine handling and mixing in one speeific
area. Avold any spilling of the luminous compound in the working area.
iixing;

Flece a small quentity of the Luminovs Compound in a mixing oup.

Do not mix more than you cdnte;nplate using at the time,.

Add enovgh U,8.R.C, 6X Adhesive into mixing cup o wet tté:}::ouygmd
so that upon atirring a smooth but heavy paste ie formed, ;&k satisfactory
mix is obtained at a ratio of 708 cowpound to 30# 6X adhesive.
Adé U,8.R.C., 6X Thinner drop by drop.with stirring until the coapound
- “,,

Teaches a consistenoy for painting with a red sable heir brush,
Judicious use of thinner is recommended.

Application:
After painting, air dry st room tempsrature from one to seversl hours.

Follow by a 1-4 hour oven bake at a tompersature of 180°F,

Erercise sanitary precaution in handling esd spplyfig. Hands should %
be thoroughly clesnsed after any operation involving Tritium Luminous.




UNITED STATES ATONIC ENERGCY COMMISSION

June 14, 194C

RADIATION SAFETY EVALUATION OF TRITIUM-ACTIVATED DIALS
IN LUMINOUS WATCHES AND CLOCKS

The use of radium-activated patnts ou luminous watches and
clocks dates back to the esarly part of this century. At present,
about 125 million watches are in use ia the United Stares, of
which sbout 10-20 perceat are luminous, In addition, there are
about three-fourths as many luminous clocks ss there are luminous
watches.

Recontly, substitutes for radius have been developed uging
other radiocactive isotopes that bave become savailable as byproducts
of the atomic energy progrsm. Sowe of these radiocaccive isotopes
are cousldsred to be safer than radium. Ooe of these isotopes ls
tritium (H’), which emits a very low energy beta particle and ao
gamma radlationm,

The Atomic Energy Commigpion (AEC) hae raceived requests
from industry to allow the commercizl distribution of tritium-
activated luminous timepieces, without requiring tne purchasers
to obtain licenses from the AEC. Information has been submicted
to the Commission demonstrating that safs znd efficienc luminous
paints can be produced from critivm-activated phoaphore.

The Comnission finds that the proposed exemption from
licensing procedures of tritium-activated watches and clocks,
containlog no w°wmm-
and meeting the ot spec d Section

] constituta onable riav (o Lbe
coumon defense and security and to the health and sa.aty of “Te
EEE%%;; urthermore, under cba cooditiona cf the prouzsed
ame nt, tEe use of tritlum in luminous timepleces would
Tesult in practlcally w0 radlatlon exposure to the :ublic
eTeas esn estimatad co give an av €
exposurd o a Yoentge LOPTOGUCLL Ve
ans of persona wearing luminous valcbkes, rnd av averege
xposure to the w ercent of tha: rece:ved
from natural background radiation(l), Thus, ths use of tri 1
in watchas and clocks would not oaly be safe, but i wou.i ais.
tend to reduce the amall amount of radiation received dy the
public from present luminous timapiecas.




Below is a summary of the comsiderations in evaluating the
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safaty of luminous timepieces containing tritiom:

A.

Characteristics of Tritium

Tritium (Hydrogen-3) {s the only known radiocisotope of
Hydrogen. Tritium has a radiocactive half-life of 12.3
years and disintegrates to Helium-3 by the emission of
a beta particle with a maximm energy of 0.018 Mev,
There i3 no gamma emission.

1.

Zxternal Hazard -

Since the penatration of the maximum-ecnargy bata
particle from tritium 1s only 0.6 milligrams per
square centimeter (less than the thickness of the
outer layer of skin), there i{s no radiation hazard
from tritium external to the body.

Internal Bazard -

Tritium gas ia tha elemental form does nol preseat
a significant internal hazard due to the fact that
the amount of absorption is less than 0.l percent
by the lung tissue and negligible through the
skin(2). However, exparience has shown that vary-
ing amounts of tritium oxide are assoclated with
the release of any form of tritium. Therefore,
potential exposures are based on tritium oxide
vhen working with tritium in any form. The oxides
of tritium (HTO or T20) are readily absorbed into
the body and become unlformly distributed through-
out body fluids within 90 minutes (2)(3)(4)(5).
The samount of tritium in the body {the ‘body burden')

that will deliver 0.1 rem per weak to the body tissuss

{s 1 millicurie{®), The effective half-1life in the
body is only about 15 days.

The maximum EEru!noibl: conceatrations of 2}2 fr ;?0
£or - 9
and 0.03 mi¢ 6).

cc® for alr and rocuriaes per cc for water.?”.
Tha single permiseible iatake by inhalation of

*Yalue corracted by the NCRP.

i
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soluble material to daliver 5 rems in 1 year to the
total body 1s about 25 millicuries, About 860
microcuriaes of iamsoluble tritium inhaled into the
lung at a single intake will deliver aboutr 5 rems
to tha lung within 1 year,

The tritium-activ ere
on_would be contained in an insoluble paint that
is firmly bound to the face of the timepiece. An Im-
“portant advantsge to the use of tritium {s that
tritium {s an isotope of the chemicgl element hydrogen
agg it can thus be incorporated into che molecul
r Ic ca, In

thia form, the tritium will not be easily detached
from the inscluble and non-volatile plastic matrix
unleas the plastic is destroyed by fire or other
violent chemical reacticn. Theae chemical advantages
are in addition to the advantage of the very low
penatrating ability of the radiation from tritium,

The_maximum guantity of erit{um that could be applied

to any timepiece under the proposed amendment ig 25

uries. Based on relative scintillation
efficiencies of tritium betsa particles compared to
radium alphe particles, 25 millicuries of tritiwm
would give a luminosity equivalent to about 6 micra-
curles of radium, The averaze amount of radium on a
luminous watch dial has been c¢s-‘mated?1.7) o be
1/4=1/5 microcurie,

Conditions of the proposed exemption would requira
that the etritium not be ea=ily removabie from the
watch dial even when the watch {8 handled with fts
case removed., Under normal conditionr o yge, che
tritium is bound to the phosphor and wouid nrea=nu-
no hazard from inhalation. In the cese of fire, ..
is possible that the entire 25 millicuries -ouid ta
liberated in the form of tritium oxide (water).
While it would be impossible for an individus) ro
{ohale or imgest any large povrtion of this rct'viry,
as an upper limit tuv the hazard from such an nvent,
it may be noted that the intake of 25 millirurlas

of tritium into the body would resuits in e autimpead
vhole body dose of abour 5 rems. About half o rhia
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dose would be received during the first Cwo waoks
following intake. Thus, the potential hazard is
small either to repairmen handling timeplieces or
perons wearing watches contalioing tritium,

5. Rslative Hazards of Tritium and Radium 226

1. Charscteristics of Radium 226 g

Radium 226, the radicactive material now commonly
used on watch dials, decays with & half-1ife of 1600
years. In addition to alpha and bsta radiation,
Rad{um 226 and its deughter products emit gemma
radiation baving an average photon energy of 0.78
Mav.

2. External Razards

The radium ggmea radiation is energetic enough to
penetrate the watch crystal and expose the body of
the wearer to low levels of radiation. Radium watches
bhave been found to contain up to 2.2 microcuries of
radium(7) with the averags quantity being abour 1/5
to 1/4 of a microcurie 1%. A watch containing 2.2 uc
vas found to read 8 milliroentgens per hour at the
back of the watch(7). The average watch would give
doses about ome-tenth as great as the 2.2 uc watch.
Thus, a watch containing 0,22 uc of radium worn 16
houra per day would give a dose of gbout 90 millirea
per week to the wrist or sbout 4.5 rem per year.

This dose is received only in a small part of the
forearm near the watch, but ft may be compared to

the maximm permissible 1imit of 75 rem per ysar to
hands and forearms reconmendad for radiation
workers(8).

The British Medical Resesrch Council estimated that
luminous watches and luminous clocks contaloing en
average of 1/5 microcuris of radium iocressed the
populacion doss to the gonads by 1l percemnt of
natural background(1}, Dz. Haybittle notes that L £
watches containing the larger smounts of radiuxm
ahould become more popular with the public, then
luminous watches would be second oaly to diagnas’ i<
radiology in the dose contributed to the gona' )
Thua, under some eonditions of ues, radlie-o <
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watches might produce genetically-significent exposures
vhorsas the radiation dose from tritimm-dial watchas
would be assentially mero,

Internal Harards

Although it is very unlikely that anyone would ingest
or inhale significent smounts of any radiosctive

material used on luminous timepiecen, it is of i{ntersst
to compare the relative internal hasards from radiem
and tritium. The permissible body burden of radium is
1/10 microcurie. The permissible radium concentrations(6)
for continuous exposure are 107 microcurias per c¢ in
vater and 10-11 picrocuries per cc in air. A single
intake of 0.4 aicrocurie of soluble Radium 226 by
ichalation will deliver sbout 5 rem to the booe within
1 year. A single intske by inhaletion of 0.02 micro-
curie of insoluble Radium 226 will daliver a dosa of 5
rem to the lung withian 1 year.

Because of the well-known highar scintillation
efficiencies of beta radiation compared to those of
alpha radiation, about 6 microcuries of radium would
be required to produce the same luminosity as 25
millicuries of tritium. The maximum intsrnal doee
received from 25 millicuries of tritiym would be (a)

& total dose of 150 rem to the lung delivered over

several weeks from the inbalation of 25 millicuries

of tritium in insoluble form sad (b) sbout 5 xem

to the whols body delivered over several

75 ulTTTCurTan of rltis tore Toie he ot RY

soluble form by inhalation or abserption. For

comparison, the maximum doses from an ssount of

radium equivalent in luminous potential would be

(2) a total dose of 1500 rem to the lung delivered

over soveral years from the inhalation of 6 pe of

radium in insoluble form, and (b) a total dose of

about 2700 rem to the bone deliversd over 70 yoars '
from the inhalation of 6 uc of radium in soludle '
form. From the above, it appears that the potential t
radiation exposure from tritium-activated luminous

timepiaces would be wuch less than the exposures

(usually veary small) possible from timepieces cou-

taining radium, which are now in use. The comparison ‘
of the characteristios of radium with gricium is

summariged in Table I. .
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c. Poasible Concentrations of Tritiuwm in Storage Aread

In fires OF other violeat catastrophes, the hazards from
tritiun exposure would usually be negligible compered to
other hazards. ARY tritium relaased in the form of en
organic plastic would be rapidly converted to water
vapor sud dispersed to the environment in pegligible
concentrations. Uader mormal stoTage conditions, the
tritiem {ncorporated {a the molecular structure of an
{nsoluble paint would be sxpected to remain on the watch.
Bowever, it is of intarest to oxsuine concentrations
that might exist {f the tritium were to diffuss from

the watch at the neximum rate of 5 percent per Yyear,
allowed under the conditions of the proposed regulation.

There are few retail stores that stock more than 1,000
watchas at a time. Assuming that 20 perceat of the
watches have luminous dials, it is of imterest to exsmina
tha type of situation that would exist if 200 luminous

that the storage rooa {s only 10 ft. = 10 fr. x 10 ft., or
2,8 x 107 cc in volume, and that each watch lesks tritium
at. the maximm rate of S perceat per yesr, the tritium
concentration at the end of onse month would be 7 x 10~
microcuriea per cC. A person working in such an alr
concentration for one hour would breathe about 0.9 milli-
curies of tritium.

This ssount of tritium in goluble form would deliver &
whols body dose of shout 180 millires, most of 1t

within several weeks; or as = {msoluble dust it would
deliver a doss of sbout & rem toO the lung, most of it
within several weeks. A veatilation Tats of only one

elr change per hour wouléd reduce the triticm concen-
tration to sbout 106 microcuries per c<, which is within
the maximum pomiui.bla concentration for continuous CCCUPA
axposure. Thus, gven under the very consarvative
sapumptions mpde above, the storage of rritium-dial
watches would not present 2 significant hezerd to the
public.
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Bffocts of mml of Tritium to the Eavircmsmsat

Tha imcrease in background radiation dose, o wall 2o
the possible increase in gemetic putations from the
{ncorporstion of tritium ia tha chemical structurs of
reproductive cells, would be negligible even if tha
naximem ssount of tritiua oa 2 million warches (i.e.,
50,000 curiss based oo & maximum of 25 millicuries per
watch) were dispersed to the enviroument yearly.
(Information from the Department of Commerce and other
sources indicates that about 2-4 milliocn watches par
year vith luminous digls are presantly scld in the
United States. Considsring probeble increases within
the pext few years of the sumber of luminous dial watches
distributed, ths caviroomental exposure discussed bers
would still be pegligible even if soch timepiece coun-
tained the maximom of 25 aillicurias of tritium.)

Although it is almost inconceivable that 50,000 curise
of tritiom would scmehow be solubilized and dispersed
to the snviromment yearly, this figure has been assumed
as the upper limit of possibilities for tha purposes of
estimating envirommental conssquences. The upper linmit
of 50,000 curies per year is still small compared to a
natural tritium production rate by cosmic rays of 2.5
million curies per year(9). The dose rate to the body
from maturally-produced tritium is less than one-hundred-
thousandth of the dose rate of about 130 willirad per
year from other background sources (10,11, Thus, consider-
ing that the ammt of tritium dispersed to the
enviroment from watchdials would actually be muech lans
than 50,000 curies per year, the addition to envirom-
mental radiation exposurs from the proposed use of
triciom on watchdials would be less (probebly much less)
than two ten-milliontis of the rate of exposurs from
natursl sources of radiation.

§ince tritive is an isotops of hydrogen, the possibility
axiots that tritium could become incorporated into the
chemical structure (DNA) of reproductive cells and
thereby cause mutstions as tritium atoms decay to halimm
atoms. Taking into consideration the natural ratio of
0.5 x 1018 atoms of tritium per atom of hydrogen, the
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patural tritium production rate, the mmount of water in
the world, the smount of DA in a reproductive cell, and
the percentage of hydrogen in DNA, an estimate was made
of the maximum chance that wutations would occur in the
world populations as & result of transmutations of
tritivm in DHA. The calculations gshow that the rate of
mutations from all causes could be ipcreased no more
than two millionths of one percent by tritium removed
from watchdials and incorporated in DRA, even if as much
as 50,000 curies of tritium from watchdials were dispersed
to the emvironment yearly. These calculations neglected
many factors that cannot be estimated accurately, but
which would probably reduce even this small increase in
mutation rate wany fold.

1t is estinated(10) that about 2 percent of the total
live births in the United States have tangible defects
resulting from natural mutations. The Hatiomal Acadeny
of Sciences cecomuends(10) that the exposure from com-
trolled sources of radiation should not exceed an gverage
of 10 rems per generation up to age 30. This smount of
radiation is estlmted( 0) to produce an increase of o
more than 25 perceat in the number of births with tangible
genetic defects. Por comparisom, it {s estimated that
the total increase in the mutation rate, considering
putations from both radiation and transmutation phemomana,
resulting from the dispersal of 50,000 curies of rritium
per year to the euviromment would be less than two-
ten-millionthsof the natural mutatiom rate(m-n).

Thus, the above considerations show that any possible
contribution to environmental sources of radiation from
the use of tritium in timepieces would be extremely small.

conclusions

The possible radiation exposures from tritium-dial time-
pieces are negligible compared to those from luminous
timepieces presently in use, although exposures from
present luminous timepieces are relatively low. Thus,
the use of tritivm-dial timepieces would be safe ard,
moreover, would be expected to result in a reduction

of radiatiom exposure to the population,
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TABLE I
COHPARLSTM OF RADIATION

CHARACTERISTICS UF RADIUM- ARD TRITIUM~

ACTIVATED LUMINOGS TIHEPIECRI

CHARACTERISTIC

TRITIUM

RADIIM

(1) Half-life

i12.3 years

1620 yaars

(2) Radiativas fmi tted

Beta particles only--0.018 Hev
waximm eneryy, 0.0035 Hev
Zvarsgn

Alpha psrticlu--!b Mav por Ra dis-
integcation, {n squilibrirm wich 5

alpha-emittiog daughters; Bota particlas-:

shout & per RaZif disintsgratica with
woximum snsrgies U.65, 2.3, 0.017, and
1.17 Mev; Coman Rays--sbout 2.29 rbhotous
per 22226 disintegration, with scergies
rangieg from 0.184--2.2 Mav., gvernging
0.78 Mav

{37 Range »f Radiatioa in
Tiseue

- . = - E———— e 7 T B T e St 8

(4 vaternal Dose Rate at
! Fowr froa Watuh

————

L) MWaxiuum Permiralble
Gamtinugus Body forden
[ 4BS Haudhook 6Y)

Vi fftechire timlt-1ife fo
T=ral [lody

eI TN A i At -

0,0006 cm-range of maximum
energy bets particle lo ctlasua

0.5 com-rvange of maxlomom enavgy bets
parcicla; 1O inches-avarrga panetration
of gomia rays, rauge {s {nfiults

Fegligible-low eneriy
bremsstrahlung is ebaorbed In
watch crystal

About 0.07% ar/hr at 1 foot per
aicrocurie

: millicurie

0.0001 millicuria

1.6110‘ days (practically all of tha
radium is retatned in bous)

.v



CHARACTERISTIC

TRITI™M

RADTOM

8 R T

m

Mex!mum Permispible Com-
cemtration in Alr for

Continuous Occupatinal
Exposure b -

2x10-& microcuries/cc (as HTO
or 1}0); 4x10-4 pefec (an
hydrogen gas)

10-11 microcurieafcs {in moluble foin).
6x10°8 pe/ce (insoluble)

(8)

Maximms Permissible Cou-
contrgtion inm Watar for
Continuoug Occupational
Exposure

0.03 microcuries per cc (a8
water)

10-7 microcuries/ce (mol.); 3x107"
pcfec (insolublae)

(9)

Doas fros Single Intake
by Inhalatfon

200 pillirem to body per
mitiicurie soluble E3; 6 rem
to lung per 1 millicurle
imsoluble

450 rem to bone in 70 years per 1
microcurie scluble;, 250 rem Lo Tung
per 1 microcuris insoluble

St
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u ED STATES
ATOMIC ENERGY COMMISSION
Wwashington 25, D. C.

No. C-124 FOR IMMEDIATE RELEASE
Tel. HAzelwood 7-7831 (Thursday, June 30, 1960)

Ext. 3446

AEC TO PERMIT USE OF TRITIUM ON LUMINOUS TIMEPIECES

The Atomic Energy Commlssion praposes to emend its regula-
tions to allow the possession and use of luminous watches and clocks
containing small amounts of Hydrogen 3 (crricium) in coatings of
hands and dials.

The proposed change would permit the marketing of time-
pieces containing tritium-activated paint rather than the customary
radium paint. The amendment would apply both to imported watches
and clocks and to those manufactured in the United States. :

Tritium is a radioactive material that emits only very
low energy beta particles and has no penetrating gaoma radiation.
1ts beta particles do not have enough energy to penetrate a watch
crystal or the insensitive outer layer of the skin. The use of
tritium on watches and clocks, therefore, would result in very
limited radiation exposure to the user.

For this purpose, the tritium would be converted from
its elemental state as a gas and incorporated into an organic
chemical molecule which would become a constituent of the paint
to be used on the luminous watches and clocks.

Radium is a naturally occurring radioactive material not
under AEC jurisdiction. Luminous timepieces containing radium 226

-- which emits alpha, beta and penetrating gamma rays -- have been
in general use since 1914.

(more)
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The radiation intensitles of radium-dial watches vary
with differences in the amount of radium present. It has been
estimated that an average radium-dial watch worn 16 hours a day
glves an exposure of about 4.5 rems per year. This dose is re-
ceived only in a small part of the forearm near the watch, but may
be compared to a limit of 75 rems per year to hands and forearms
permitted for radiation workers.

A rem (roentgen equivalent man) is a radiation dose of
any ionizing radiation estimated to produce & biological effect
equivalent to that produced by one roentgen of x-rays.

It also has been estimated that radium-dial watches and
clocks increase the population dose to the gonads by about one
per cent of natural background radiation.

Although in the typical radium-dial watch radiation
levels are within limits considered acceptable, substitution of
tritium for radium would serve to reduce the exposure of the
general population to jonizing radiation.

The amount of tritium in the timepieces would be limited
to 25 millicuries for each watch or clock. The amount of replace-
ment parts would be limited to 5 millicuries of tritium on each
luminous hand and 15 millicuries on each dial.

The Commission would license the preparation of luminous
paints contalning tritium and the application of these paints to
clocks and watches by domestic firms. Luminous clocks and watches
containing tritium, whether manufactured domestically or imported
into the United States, could be distributed to users only if they
met the specifications contained in the proposed amendment. These
timepieces would be periodically sampled and inspected by the AEC.

An analysis of the characteristics of tritium and of the
relative hazards of tritium and radium 226 on luminous watches and
clocks has been prepared by the Commission staff and is available
in the AEC's Public Document Room, 1717 H Street, N. W., Washington,
D. C. Copies may also be obtained by writing to the office of
public Information, Atomic Energy Commission, Washington 25, D. C.
The paper is entitled "Radiation Safety Evaluation of Tritium-
Activated Dials in Luminous Watches and Clocks."

(more)
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Interested persons wishing to submit written comments or
suggestions in connectlion with the proposed amendment to Title 10
code of Federal Regulations Part 30 - Licensing of Byproduct
Material - should send them to the Director, Division of Licensing
and Regulation, U. S. Atomlc Energy Commigsion, Washington 25, D. C.
within 60 days after publication of notice in the Federal Register
on July 2, 1960.

- 30 -
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UNITED STATES
ATOMIC ENERCY COMMISSION
Washington 25, B. C.

No. E-100 FOR IMMEDIAT ;
Tel. HAzelwood 7-7831 (Friday, March 3 o
Ext. 3446 P

AEC ESTABLISHES CRITERIA FOR INSTALLATION OF AUTOMOBILE
LOCK ILLUMINATORS CONTAINING TRITIUM

The Atomic Energy Commission has approved an amend-
ment to its regulations to establish criteria for the manu-
facture and installation of automobile lock illuminators, each
containing up to 15 millicuries of radioactive tritium. The
amendment alsc establishes criteria Ffor the import of these
lock illuminators.

Beta radiation from tritium acts upon phosphors to
provide luminosity. There 1s no detectable external radiation
from the lock illuminator.

The Commission has exempted these lock illuminators
from its licensing requirements onc% the illuminators are
installed in automobile locks. Mamifacture of the luminescent
ring containing tritium and its installation into automobile
l1ocks are subject to specific AEC licensing under the criteria
being announced today.

The tritium used in the lock {1luminator is in the
form of paint completely sealed in plastic. There could be no
dispersion of the material into the environment without destruc-
tion of the plastic ring into which it is incorporated. Since
there is no detectable external radiation, the device containing
up to 15 millicuries of tritium will not present a radiation
hazard provided it 1is manufactured and installed according to
specifications which AEC has established.

The Commission previously published for public com-
ment a proposed amendment to its regulations establishing
criteria for manufacture and installation of these lock illu-
minators. No comments were received. Several changes have
been made in the interest of clarification. This amendment to
AEC regulations 10 CFR Part 30, "Licensing of Byproduct Mate-
rial," will be effective 30 days after publication in the
Federal Register on March 31.
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MIL-T-h6343(0rd)
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MILITARY SPECLFICATIUn

' PRTTIUM (HYDROGEN 3) SOLID FORM, SEALED SELF LUMINOUS SOURCES
APPLICAELE FOR MILITARY MATERIFL;: GENERAL SPECIFICATION FOR

1, SCOFE

1.1 This specificafion covers minimum requirements for sealed {encapsulated
P sources of tritium activated luminous material, including identificatiom, wariing
o and handling procedures. The sealed tritium activated lLuminous material shall
hereinafter be referred to as "sealed material”.

2. APPLICABIE DOCUMERTS

s
’

2.1 The following documents of the issue in effect on date of imvitation
for bids form a part of this specificatlon to the extent specified herein.

O | STANDARDS
Military
MIL-S8TD-105 ) «Sampling Procedure and Tebles for
Inspection by Attributes
MIT~STD-130 -Tdentification Marking of )
V.8, Military Property
O MIL-STD-202 -Test Methods for Electronic and

Flectrical Component Parts

(Coples of standards required by contractors in connection with specific
procurement functions gchould be obtained from the procuring activity or as
directed by the contracting officer.)

PUBLICATIONS
Code of Federal Regulations (Atomic Energy) Title 10

(Application for copies should be addressed to Superintendent of Documents,
Government Printing Office, Washington 23, D.C.)

C
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3. REQUIREMERTS

3.1 Qualification of menufecturer.- Manufacturers or producers shall not
gubmit eny materiel containing tritium activated luminous materisl until a
spacified license has been obtained from the Atomic Fne Cormigsion as pre= O
soribed in the Code of Federal Regulations (Atomic Fuergy)} Title 10 - Part 30.

)

3.2 Identification, license snd disposition.- V¥hen the gealed material
15 used with military materiel or equipment, the identification, license mmber,
and disposition for disposal shall Dde stamped or otherwise marked by decal,
molding or other approved means to the materiel or equipment in the immediate
aree of the sealed lumincus materiel. In sddition, the month and year of
menufacture shall eppear together with the radiation caution symbol of any color,
as specified by the contracting officer.

3.3 Material.- The luminous material shell coneist of a smooth homogenous
mixture congsisting of essentially thinner, & solid conteining phosphor, and & f_)
tritiated binder. The tritium shall be chemically combined with the binder. '
The amount of tritium (Bydrogen 3) used to obtain the desired brightness shall
not exceed the mumber of millicuries as required by detgiled procedures, drawings
and specifications. The luminous material shall be used within sixty days of
its formulation. The material used to encapsulate and seal the luminous material
shall be transpavent and capsble of meeting all requirements herein gpecified.

7N

\

3.% Iuminous sealed sources.- Inminous sealed sources made with radioactive
lumirous compounds shell be in accordance with Government approved drswings. The -
fluorescent color of the luminous compound shall conform to Govermment approved
detailed dravings and specificetion requirements. When the ccmpound is applied
to a surface the initial brightness of the luminous sector shall be not less than
the number of effective microlesmberts specified on the Government approved drawings.

3.5 Contamination.- All exposed surfaces of the sealed material shell be
wiped with high wet strength filter paper. The beta radicactivity sccumulated
on the filter paper chall at no time exceed 0.05 microcurie. O

3.6 Storage temperature.- The sealed tritium activated material shall de
exposed and thermelly stabilized for a perlod of two hours at atmospheric pressure
at an ambient temperature of minus eighty degrees Fghrenheit, and for a period
of two hours at atmospheric pressure at an ambient temperature of plus one hundred
sixty degrees Fahrenheit. BSubsequent to exposure at these temperatures, the
gealed materisl shell show no evidence of damage in any form to the lumincus area
and shall be capsble of meeting the requirements of 3.5.

R i
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3.7 Altitude.- Sealed material which has been subjected to the requirements
of 3.6 shall be exposed mnd thermally stabllized at an smbient temperature of
minue sixty-five degrees Fahrenheit for a period of four hours et & pressure of ~ ¢
eighty three millimeters of mercury, ebsolute. The temperature shall then be s D
raised over & period of six hours to plus eighty six degrees Fshrenhelit for a
period of four hours st & pressure of one hundred thirty eight millimeters of
mercury, sbsolute. Subsequent to which the temperature ehall be reduced to Plus ¥

o

”~
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sixty eight degrees Fahrenhelt at a pressure of eighty three millimeters of
mercury, absolute and maintained for a period of four hours. Subsequent to
meeting this requirement the sealed material shall show no evidence of damage
in any form to the luminous erea and shall be capable of meeting the require~

ments of 3.5.

3.8 Vidbretion.- The sealed material shall be subjected to vibration at
a constant acceleration of 2.5 gravitational units for three minutes at each
of the four moet severe rescnant frequencies. The four most severe resonant
frequencies shall be determined by proper instrumentation during exposure to
two vibratory cycles of fifteen minutes duration each over the frequency range
of 5 to 500 cycles per second., Subsequent to vibration the requirements of
3.5 shall be met, -

3.9 Shock.- The sealed material shall be subjected to three 150 G shocks,
in each of three mutuslly perpendicuiar directions. Subsequent to the three
shocks the sealed material shall show no evidence of damage in any form to the
luminous ares and shall be capable of meeting the requirements of 3.5.

3.10 Solubility.- Subsequent to being subjected to the requiremsits of
3.6, 3.7, 3.8 and 3.9, the sealed material containing tritium shall bo sulzerged
in water, the ambient temperature of which is between plus 60 to.90 degrees
Fahrenheit, for a period of twenty-four hours. Subsequent to the water sulmersion
not more than 0.05 microcurie of the luminous compound shell be dissolved in the
water.

3.11 Workmanship.- Workmanship shall be of the highest grade throughout
and in eccordance with best laboratory and commercial practices for the manu-
facture, application and sealing of tritium materlal. All finighes shall be
free from flaking or chipping of the luminous material or fallure of the overlap
seal or other physical defects that would tend to release or disseminate the
Juminous material. " :

4, QUALITY ASSURANCE FROVISIONS

4,1 Regsponsidilities.- The supplier is responsible for the performance of
ell inspection requirements ms specified herein, Except as otherwlse specified,
the supplier may utilize his own or any other inspection facllities and services
acceptable to the Government. Inspection records of the examination and tests
shall be kept complete and svailahle to the Government as specified in the contract
or order. The Covernment reserves the right to perform any of the inspections set
forth in the specification where such inspections are deemed necessary to assure
supplies and services conform to prescribed requirements.

3.
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4.2 Sampling.~ Sampling shall be in accordance with Standard MIL~STD-105,
unlese otherwise spacified.

4.3 Material.- The luminous tritium activated material shall be inspected
by leboratory methods to determine that the processes and homogeniety of the
materials and binder and the transparency of the encapsulating material is in
compliance with 3.3 and the specified drawings and specifications.

L4 Identificstion license end disposition.- Sealed material shall not
be submitted for final acceptance inspection without proof of licensing in
compliance with 3.2. ITiems containing tritium activeted luminous material
shall be visuslly inspected to ascertain that the specified markings are in
the immediate erea of the luminous material in compliance with 3.3 and comply
with regulations governing the identification and marking of tritium ectivated

material as stated in 3,2.

4.5 Iuminous sealed sources.- Sealed materisl containing redicactive
luminous compounds shall be tested with equipment cepeble of determining the
brightness in effective microlamberts as specified in the detailed specification
or drawings in compliance with 3.%.

4.6 Contamination test.- Subsequent to each of the tests in k.7 to k.10
inclusive, all exposed surfeces of the sealed material shall be thoroughly
wiped with a plece of filter paper of high wet strength and absorption capacity,
moistened with a solution which will not ettack the material of which the sealed

source is made and which, under the conditions of this test, has been demonstrated
to be effective in removing the radloisotope involved. The paper ghall be allowed

to dry then the amount of tritium on the paper shall be determined by a testing
device that has been calidbrated to measure the accumilated beta radioactivity
in microcuries, in complisnce with 3.5.

k.7 Temperature test.- The sealed material shall be placed in a best
chambexr and subjected to the extreme temperatures end required time limit
specified to determine compliance with 3.6, At the conclusion of this test,
it shall be visually inspected for any demage to the luminous area and shall
then be subjected to the test of 4.6.

4.8 Altitude test.- The sealed material skall be Placed in a test chamber
and thermally stabilized at the specified temperatures end pressures for the
required length of time to determine compliance with 3.7. At the conclusion
of this test the sealed material shell be visually inspected for any damage to
the luminous ares and shall then be subjected to the test of 4.6,

k.,
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4.9 Vibration.- The sealed material shall be secured on a vibration
test stand aud vibrated in accordance with the requirements of 3.8. Subsequent
to vibration the item shall be subjected to a visual and tactile exsmination
for damage and shall then be subjected to the test of 4.6.

4,10 Shock test.- The sealed material shall be shock tested in accordance
with Mathod 202 of Standard MII-8TD=-202. Subsequent to the shock test the
sealed material shall be inspected for damage to the luminous area to determine
compliance with 3.9, and the item shall then be subjected to the test of 4.6,

4,11 Solubility test.- When testing sealed material to determine solu-
bility in compliance with 3.10 it shall be immersed in water at the specified
temperature for the required time. After the water is evaporated, the residue
shall then be measured for the microcurie content which shall not exceed the
amount specified in 3.10. This shall be the final teat performed on the sealed
material.

k,12 Vorkmanship.~ A}l finishes shall be inspected to ascertain that
there 1s freedom from flaking or chipping of the lumicous material, or failure
of the seal to overlap the materlal which would tend to release or disseminate
the luminous material.

5. PHEPARATION FOR DELIVERY

5.1 Packagzing, packing and marking.- Packaging, packing and marking
ghall de in accordance with requirements furnished by the contracting officer

in connection with the contract and shall specify details for handling, packaging,

- packing and storage of material conteining tritium (hydrogen 3).

5.2 Identification markings.- Identification markings for shipment end
storage of individual items or bulk shipments shall show the following as
permavent markings, .

a) Radiation Caution Symbol

b) Atomic Energy Commission License NMumber
c) Contains Mc of Radioactive E .

d) 1If Found Return to Military Authority

6. NOTES

6.1 This general specification is intended to establish the basic safety
requirements and tests required of licensed producers of iritium encapsulated
sealed self luminous material utilized by agencies within the Department of
Defense. : .

6.2 For informational purposes and guidance, Atomic Energy Commission '

amouncement "RC=13 Sealed Sources Conteining Beta and/or Gamne~Emitting
Radioistotopes”, may be used for reference.

LILE 5.
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FOTICE: VWhen Govermment drawings, specifications, or other data are
used for amy purpose other than in connection with & definitely releted
Government procurement operation, the United States Government thereby incurs
no responsibility nor any obligation whatsoever; and the fact that the Covern~
ment may have formulated, furnished, or in amy way supplied the said dr=orings,
specifications, or other data 1s not to be regarded by implication or otherwise
as in any manner licensing the holder or eny other Person oxr corporation, or
conveyling any righte or ypermission to manufacture, use, or sell any patented
invention that may in any way be related thereto.

Cust : Freparing activity:
7~0rd Army-Ord
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