ASAYTYy  y
Qs R 0300399, |

- AW ENGINEERING

COctober 17, 1988

GEOTECHN-CAL E'MWN!M
& CONSTRUCTIO! MATERIALS
CONSULTANTS

11.8. Nuclear Regulatory Commission, Region 2
Nuclear Materials Safety Section

101 marietta Street, Suite 2900

AtTanta, GA 13IN322

»ttention: Ms Carol A. Connell

Subject: NRC License Number 10-00346-03
Request for Anendment to License

Dear Ms Connell:

Law Fngineering reguests that cur license number 10-00246-03 be

gmended vo add two Amersham model exposure devices. Thi
anendment will reguire that items ¢, 7, 8 and 5 of tThe Mate1$.l~
license be amended to include the exrosure devices shown ir

attachment #1 to this letter.

Enzlosed with this reguest are two copies of our Racdingraphic
Manuul dated October 1988. This revised manual centaing
additional operations and maintenance procedures for the Amersham
uxposure devices. For your convenience, all revisions %o the
Raizoq aphic Manual are copied on pink sheets Upon approval,
the revised manual will be 1ssued to our staff, but revisions
will not be shown on pink paper.

A check in the amount of $230 is enclosed as payment for the
processing fee for this an<ndment. Your prompt review of this
amendment request will be appreciated. If you have any guestions
concerning this reqguest, please feel free to contact me at
454/396-80C0.

Very truly yours,

F | oer Y 1
George F. Miller, P.E. | Qilflf’ |
By-Product Materials License Coordinator ’/Qfé

enclosures
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ATTACHMENT ¢1

INDMENT TO LICENSE NO. 10-00346-03
OCTOBER 1988

MANU. AND MANU. AND

MUDEL # MAXIMUM MANU. AND MODEL #
OF SOURCE ACTIVITY MOMNEL # OF OF SOURCE
1SOTOPE ASSEMBLIES PER SQURCE  EXP. DEVICES  CHANGERS

G. Iridium 192 Amersham 100 curies Amersham

Industries Industries
A-424~9 660

Amersham
Industriocs
650 or 50034

H. Cobalt 60 Amersham 100 curies Amersham Amersham

Industries Industries Industries
A-424~14 €80 TVa
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[APPLICABLE AGREEMENT STATES REGULATIONS

TO BE INSERTED HERE)




SECTION II

NRC PART 19, 20, & 34




UNITED BTATES NUCLEAR REQULATORY COMMIBSION
RULES and REGULATIONS
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UNITED STATES NUCLEAR REGULATORY COMMISSION
RULES and REGULATIONS

PART
20

PART 20-—-STANDARDS *OR
PROTECTION AGAINST RADIATION
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230.308 Dusporal o spesific vasien
20311 Trawler for dspassl ond manifeste.

Racoase Rarenvs . NoviFicatose
20.401 Records of surveys. diaiion mens

oring. and clspesal.
20402 Reperws of Laeft or loms of lesnsed
malerml.

ermination of employment or work.
20 409 Notdications and reporwy W Indivyd:
uals.

Excerrions and ADoITi0mAL REQUIASMENTS

2030 Applications for exemptions.
20 502 Add.iional requirements

Q4 FRm 32352

|
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Lrvoaceuswy
20 601 Violations.

Waren Asove Narvaas Bacueaovws
Arroreix C
Arvereiz D=United States Nociaan Rase-
Larory Comuission §se1 0% Omen

Astherliy: Som. 00 6. 03 B 3D 104 MR
65 Stat. 050 00, GU0. (B0 OV, 0. 0

&
E
=

g
¢

g

:
i1

session, use.
material by
manner that
vidual (Including expesures

A4

E S5

)
ticns of the Pederal Radiation Coun-
cil. approved by the President. pervons
engaged In activities under licenses
lssued by the Nuclear Regulatory
Commission pursuant to the Atomic
Energy Act of 1954, as amended. and
Energy Reorganization Act of 1974

47 FRS1e00
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§20 30

STANDARDS FOR PROTECTION AGAINST RADIATION

should, in addition to complying with
the requirements set forth n thu
part, make every reasonable effort o
maintaln radiation exposures. and re-
leases of radioactive materials un ef-
fluents to unrestricted areas. as low a8
is reasonably achievabie. The term a3
10w as is reasonadly achievable' means
& low as s reasonably achievabdle
taking into account the state of tech.
nology. and the econom. s of iruprove-
menta in relation to benefits to the
public health and safety, and other so-
cietal and sociceconomic consider-
stions, and In relation to the utliza-
of atomic energy in the public in-

§

Seope.

regulations
persons wWho recaive. Poseess. use.
transfer material licensed pursuant
the regulations \n Parts 30 through
40,60 .61 700072 of this chapter, (n-
uding persons licensed Lo opersie &
or utilization facility pur:
o Part 50 of this chapter and
licensed L0 DOSEeSS POWer reac-
t fuel i an independent spent

=5RE

EF €
ik}

fuel storage installation (ISFSI) puru.
sant to Part 73 of this chapter.

-
§ 203

1203 Definitions

(8) &3 used In this part.

(1) "Aect" means the Atomic Energy
Act of 1954 (88 Stat. §19) including

8 thereto: %
“Alrborns radicactive material
means any radioactive material dus-
mmwmmmolmo(auu
fumes. Mists, VAapors, or gases.

(3) “Byproduct matarial’ means any
radioactive material (except special
nuciear material) yielded in or made
radioactive Dy exposure Lo the rad:
ation incident Lo the process of pro-
duetng or utilizsing special nuclear ma.

| terial:

pao

(4) "Calendar quarter’ means not
less than 13 consecutive weeks nor
more than 14 consecutive weeks. The
first calendar quarter of each year
shall begin in January and subsequent
calendar quarters shall be such that
no day is included In more Lhan one
calendar quarter or omitted from in
clusion within a calendar gquarter NO
licensee shall change the method 0D
served by him of determining caencar

calendar year
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PART 20 ¢ STANDARDS FOR PROTEC TON ACAINST RADIATION

() “Comamission’ Meand the Wuclear (1% "Radieastive meeria)” includad

Reguletory Commigaion Of 118 duly au- | anv such matenal whather oF not sub-

tnorized representatives: L:oct 10 licansing control BY the Com-
miesIon.

at 1231, 42 U.S.C. 5814) and retrans-
ferved Lo the Bocretary of Ene pur-
suant to section 301(a) of the part:
ment of Enesgy Organizsiicn Act
(Pub. L 98-01, 61 Stat. 368 at $77-878.

4 gncy '’ meand
) Jovernment sgency | / 43 UBC. 1181

B3
exgeutive deporiment, commigaion. - (18)
pcneem. wmbmhmcm. corporation,
s holly or perly cwned by the Uniwed 1 the
Lates of Americad which 13 an lnstry- of individusia from eEBACUSY w
mentality of the United Suntsa, or any ation &nd m@wﬂw materiela ‘Re
puresy. Givigion, sarVIcs, office. & stricied ared
officer. puthovity. sdministrtion. oF
ather establishrasnt in the epecutive & though o $2P6F8
& pranech of the Go : residentiel

- FR 12159 -

—

(19) ‘Termuinstion” means the end
of eraployment with the licensse oF. n
the csss of individuala not empleyed
by the llegnaca. the end of & work &2
gignment n the licensee's regiricied
erees In @ given calendar quarler,

o6 FR 32152

uling of reentry \nLo the licensee s re-
stricted aress during the remainder of

“Licenssd material”  meand that calendas QUAMAF

gource matsrial. special pueclear Matd
sipd, oF by -product matsrial
. uaed, or

i ivie wm‘my — g \'wnhom expactation or speeific sched:
(

Dafinitiorns o©f cerialn other
words and phresad 63 used in this part
ape set forth in other sections, inclué:

? (®) “License” means & esnss
@ ynder the regulstions I8

» (hrough 50,09 60,61 708 13 of this
& chaptar. “Liconseo” means the holdes
. of sueh licanas:

B

(10 Qeeupational doeg" 9504 Urits of refistien daso.
enposure of an individual o

redlation @ .
() \n & restActed mm‘-aer () ia u::_ - Spseial th(smwmnmm oﬂmnmmnmm !"EM. :“’Mi 4 i’:"
coursa o eraployment ehkd the nriched . unit of masa, by the body or by eny
dividuel's e;;:m mm_‘ “ ,- e . @When the regula-

nosts or medicel th
_neual.

™ (11) “Pereon” Beens () ARy ndivd- : ta 68 wed in this par
ual, corporation, parineFiiip, s, a8 h fh 1n paregrephs (B) and (¢) of this
scciation. trust.

catate, public €7 (b) The red, 25 used in

demuw .

mww;ammmwmolma
pe? upit @masm of the

g censing and

m‘ﬁgge ‘C ‘ RIGEICR

© w o LU T L LA
Eias #ate PR RGEL iy Orgealauce bedy Msoues

mot‘om(ﬁnmﬁ )chm o2 91 Bhas 000, €3 | emimetnd biological effeet rOIALIVS we
any political suddivision of eay oueh o ibe extamt that | doe of ome reemtgen (I of Z-roys.
government OF NALIOR. OF OLhE? EBULY: 1ts Guly suthori@ed | (One millirecs (e ) ©0.001  rem.)
and (i) ony legel oueo2E\OE N@@Z reprecentatives, GRercisss funetions { the retn to other dose
S iative, agent, Lr agency of the fore- formerly vestad in the US Atomie pon the biologicel
oLng. Enargy Commissien, | Cholrman

membars. officors and components and
T‘ (12) “Rediation” means any or all of U8 Enersy
the following: alpha rays Cats rays.
gamma rays. X-fays. neutromns, high-
speed elecirons, high-spesd prolons,
Z and other stomic particles: but not
P sound or radic waves, or visible,
{rared. or ultFaviolet light

any of the following

tion and o the Adminlstrater thepeo! | e squivelent 0 & dese of one rem
pursuant to oections 104 (B), (¢) and (1) A doasa of 1 ¥ due to X~ or
{d) of the Energy Reorganisation Act gammsa redistion.

of 1874 (PuR. bk 93-428, 83 Stat. 1233 (2) A do2a of | rad due to X~

gomma., or batd radiation.

P— L F R L
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PART 20 © STANDARDS FOR PROTECTION AGAINST RADIATION

(3) A dose of 0.1 rad dua W neutroas
or high energy protons

(4) A dose of 003 red dug Lo particiss
neavier than protons and with suifl-
cient energy to resch the lens of the
eye. If It (3 more convenient to mMeoas. »
Jure the neutron flux, or equivalent,
than to determuing the negiron dega in
rads. 28 provided in paragraph (eXd)
of this section, one rem of neutren ro-
diation may, for purpoees of the regy-
lations 1 this part. ba assumed to D2
equivalent te 14 million neutrons per
square centimetsy incident upon the
body: or. if therae exists sufficiant in-
fortnation to astimeta @ith reesonsble
accuracy the approximate distridution
in energy of the neutrons. the incident
numbdar of NEULrond Per EQUASY caall-
metsr equivalent to one rem ey be
estimated from the following tablc:

NIUTRCHN FLus 008G BouivaslnTd

L)
©s
Liad
=
]
o
‘®
»
9
"
1"
L]

(d) Por determining expeowses o &
or gamma rays up to 3 iMev, the Cese
limits specified Ln (6 20.101 to 20.104.
inclugive. may b9 sesumed Lo B3 cauly-
alent to the “air deea”. Por the pus

pose of this part "air Goes" moans Lhat
v.ho dose 19 meesured by & w@@mw
calibrated eppropriats IRGFUEGHL 1A
air 8t or near the body surfecs o the
region of highaost GoeREe rte.

8208 Units of redienstioiy.

{a) Radioastivity B mwm. end
for purposes of the ons 1B this
part shall b9, mes

integrations par m &&m or i curss,

t Oons e\moaa‘tnlg.';

s ascond (Ap3)ed.3X Mm
%"dm pey miputs (6pE). cmy
used submultiples elmeumwm
millicuric aad the

(1) One millicurie mCl) 'w0.691
curie (C1) '=3.7x10' dgs.

(2) One Bicrocurie (wC1) '=0.680001
curie=37Tx10"'dgs.

®) |Doteied 60 F3Q 52708,
(¢) |Detetad )% PR 23690,

15040 lnwuepesiavens.

bquMuummw§

the Commuanion In WriLng, no \ntar

pretetion of the meaning of s m-
& lations in this par by any offiesr

cmployes of the Cemmisgion
than & ®ritten \aorpreatioca by l.
Qanaral Coungal will B9 reecanined 1o
L__ba Rinding upod the Comealesion.

==

80,7 Communicaticrs
Except where otharwize opseified In

this part, sll comsmuaitations and re-
por e a

3 Exceutive Dimesr iof

nue Fam

folisws
e
mmm
(mh!m?m%u
i eatie) samhae Fi-

dividucio \a resisicied ardes.

(8) In sccordancs with the Drevisions
of §30.103(3), and excopt 23 Provided
\n paregreph (b) of this seetion. no U
censee shall poasess, uss, or tranafer -
censed material i such 0 manner os W

l-swm Bodietien doce clasderdy fee to
-
2

49 PR INIMP

cauge oAy ndividaal In 8 regincted

aFes L0 PO2GIve LR any paried of ong

ecolendar quarar frota redicactive ma-

terial and other cources of radistion &

total oecupational de2@ In exceds of
the sandards specified in the follow.
mw

Rgeag P8R Calknoan QuaaTar

ooEe Gy 'es 8 R awa B
CPT IR O N © GFOS
£R8 YT IS 3RS e

<b)
ual in

liconsee may permit an inding.
& restricted aree Lo receive a

cCOnSSININg FEGUIAUORS
2 this pert chowd bo e4dreeesd W the 2 otal eceupstional does to the whoie

2 body greater than that permittied
pumoh (&) of this section,

(1) Dyring eay calendar quarier the
tetal cesupstional €cav to the whole
pedy ahall pet guessd I rems. and

™ (3) The 6cse t0 the whole bedy,

ohen adéad 19 the pscumulated oceu-

doxs W the whols bedy, shall
not oxcesd § (N-18) reme where "N
SQuals the Individusl's 282 (B years at

As00 19 the ¥haele begy on Form NRC-
4. or on & clesr and legible record con-
talning all the infermation required (n
that form. end hao otherFwise complied
with the requirements of § 20.102. A2
vesd (n parsgraph (2), "Deosz to the
whola bcdy” shall B2 deemed O In-
clude eny dose to the whole dody,

LW asiive Blood-forming organs.

hoad ang trunk, or lens of eye.

[~ 030.108 Dotorminotion ef prier dosa.

(a) BEach llcengoo ehall require any
ndividual. prior to firet entry of the
individual inte the licenses s Pestricted
a9ed duFing cach employmant or work
GANATERGHL UNASY Sueh elrcumsiances
that the Wndividuel will recuive or ¥
\izaly to reseivo ln any paried of one
calendar quarar an coeupational doe?
in enesos of 38 percont of the applica:
Rie manderds opecilied tn § 20.101(2)
end § 20.104(8). 0 digelc2e 1 o Mt

ton, signed statoment, either: (1) That
cm individual hed no prior efcups.
tenal doed cums the curvent calen-
g? (3) the nature and

anoll maMMiala resords of such ftate-
maents uatll e Commission suthor:
e thalr AspGRitioR.

(b) Before Barmitiing. pursuent W
§ 20.101(b), any individual in & reatnct.
d ares Lo rocdlve an cccupalional B
distion doce \n exceds of the standards
gpacified n § 20.101(8), each licensed
shall

Moy 31 12048
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PART 20 ¢ STANDARDS FOR PROTECTION AGAINS"

such reporta, the liconsss saall use the
¢c0a ShOTM 18 Lhe FOROR In prepaning
the form. 1n any cess whare o licensss
@ unebie to odbtain report of the ing)-
viduel's occupstional dess ICF & previ
ous complete calendar quanar, It chall
pe assumod that the nidividual hee v
Leivad the sccupational doss apesified
1n @hichever of the folowing columns
eoply:

Coacn =
Aoy |

SIS0 o
o
L i

Dg“

Canomn Yo
ST O
i
ey
Lsad

w
GQL

o

|

(2) The lieenzee sholl retain end pre-

serve reeords usad L prepanng Form
8 NRC-4 until the Commission auther
w thelir digpaaition.

{ caleulation of the IndiviGual's eoe-.
muleted eecupaiional gase fer all pent-
s prior W0 January 1, 1801 yiclds e
reault higher than the applicable assw.

2 mulated dese value for the individual
23 of thos date, es gpeeified In P
graph (D) of § 20.091, tho snessn may
be disregardsd.

o

020.108 Expaowre of individualy @ €68
centrations of redieesiive malonel 8
oir I PEBLICISS RIDED.

(ax1) Mo licsnsesa shell presess, W,
ov transfar llcensed matorial o suzh 8
monner 68 Lo BaFmit any Individual (8
8 restricted ores 1o 1ahAle & QUaniRRY
of radieactive matorial i eRY PaFes
of one calendar queser greelsr thal
the quantity Thich Tould reauis from
inhalation for 40 Kourm p4? ®oek icT
13 woolza ot mw SADCANAFAMIGTES N
radioactive maierial in xlisd 3
Appendiz B, Tabla L Columa y 000 g

the redicesiive material © & cusl
form that (ntae By eDecrpAlsH
through the ship to UBsly, individual
PRPCRUres o radieastive malars) chell
s controlled &0 that the ugreks of ra»
dicactive matariel by ey tram
cither Inhalatien oF oblFAlce o
poth routss of intaks ‘¢ 1 any le-
der quaner does Ret eonessd LAt
which wowld result {rom \nhaling sush
redlosctive matarial for 40 hewra par
woek for 12 wesks Gt UNUOMR conCED-
(rations cpesificd @ Appends 8,
Teble 1. Column 1.

(2) No licensae shall uoe, or
trangfer minturas of U-234, U-233. snd
U-238 in coluble form In such o

j

Contornner 1 1087

M
§

WMANASP 88 Y PEFRIL ARy INAVIGUR 1B
& reatricted ares @ Inhald o quaniity
of sueh mewsrial @ enezss of the
intske limite spseifisd a Appendis B,
Table 1 Columa 1 of this park. U sueh
toluble uranivea I8 of o form such
ahserption through the oiia b liksly,
individual expoeursa @ cueh
shall be controlled 20 thot
of such mawsrial by cay omgan from
or

gither inhelsticn or aZeorptien
both routss of Wtake * dose not anessd
thet 3 hich ould resull from lnhallng
such material ot the LMt 2povified n
B, Tablo 1. Columa 1 aad

of redioective m@ateTials i
tacting ond evaluating elsborme redio- 5
aEUVILY 1N resurieled arces end D el -
tion. 22 , Bhell uch REER
urerenis of redicastivity i the By, o
of VRSP

tvity by exposed individuals. It b @6
(umad that an nheles ra-
dsastive materia) & the Alriore el

L

wmge-,;‘

cantrotion in wFhish he @ pressnt
unlgs he uaes reIDIFRlOrY DFSAssTIve
cQUIPMONt PUFGUADL o paragTeoR (€)

of this ssation. When csseammaent Of &
WMM\N%MM@IW
REUVE MEteral 19 nedEsRery, Intakes
less than thope which would reswlt
{rom \nhalation for 3 howuss i any eaa
day or for 10 hous In oAy ons Seob &b
uniform concentiRtces apcatfled B
3, Table 1, Columan 1 nesd
net Do included In SuSh caezeRTnemt,
provigsd thst lor say wsmegmeeRt In
onseap oi thess Amounty the 6LV
SEONAL W Ingluded
(DX 1) The lleonsss chall, 68  preces.

W

alrtormne
(A § 90.308<d M 1 xU).
(2) Whea It I8

prCesEs or ther FRSRLSETINS
1o Umit consentratione of radceslss
@material in alr delow thase daflnsd I
§ 20.203(AX L XU), OLhGY? DPECRMUSIETY
precadurca. such 25 1Baveessd survell.
lange, limitaticn of woreing mea. of
provigion of PesDIFRLery ProAGELIva
sauipment, shall B2 uesd v Maintaia
intaks of radicective material by any
individual Tithia eny pefcd of aeved
congecutive days es fer bLalew that
intake of radigactive motevial whieh

:
8

ADIATION 20 1031¢y

osuld result fro@ nhalation of such
matarisl fog 48 howss ot the unilorm
concanirations epesifled W Appondiz
B, Tabls 1, Columa | &2 W reaconably
assihiovalle, Whenaves the \atake of B

meterial By ahy ndividusl
enedsdn thlo 40-hour contrel MAWLWN,
tho Ucemeco shell make oweh evalue:

Fueh coEUPTENEES. ovaludiions, ang ee:
tiehs taken 2 & clear and resdlly ‘den-
Wiablo forma suiteble for sumEAry
FITIew o svaluallen.

Birgo the eomsentration spacilied for tn.
LV OXKID VREDT GABNMEN equdl \NiBALI dY
ARy cbeceouon and mhalation. Lhe lolal
eRe BRTGRILIGD 8 tEEn that which would
roeult froc nhalalion alone ol Lhe consen.
wration azeeiicd (er M 3 8 »n App2nan B
Tosie 1. Column | for 40 hours por woak for
18 wools.

'Por redon 322, the lumiting quantity &
thet inhaled 1 & peried of ong calendar
yoar Per radicective malerials designeled

Sud’ in tho lsotepe caluma of tha Lebie.
the conesniralion valve opscificd 8 beasd

USCH GRESSUED 19 Lho MALERIAl &3 an exiae-
nal Fradaticn owrce. Ladividual sapsaure W
thesd moserials meay e eseountasd for @
can of the Umitatien on \ndividual dess &
§ 20.101. Thests nuslidas shall ba sudjeet W
thO Precouliencsy DIOSSSUNGE requures by
§ 2.10MBRL

RuiUply Lhe CONSENLIRLION valua pIE-
fisd B £. Tabla L Colugn | by
0.3% 10° @) 10 obtam the guanarly quantity
‘R MURIDLY tho conrantrolion valug cpes
(- B. Toblo 1, Column | Dy
38x10* @l o oDARAD Lha GnAuAl quantity
Uit for Ra-328

‘Signifisast wiake Gy ingeztion or \njce
mum«ummyuamm of

and cospuntad fe? By taehaiques and proca-
durey &8 WAy B9 AgOrednata w the cirewum:
nonses of ihe coeurronse. Lxpadures 80
evalusted shall B3 Includsd in determining
whether the loatauen an individusl expo-
mared @ § 59.108ax 1) has Baan oncazdad.

'Regulotory GUIANSE N paSScASMEnt of \n-
dvigusl NG of redioactive malerial 4
givon \n Mogulatery Ouiée 4.0 Acceplable
Coneapis. Mccsl. Baualions and Assump-
tiens for & Bicessay sngle copiad
of which ere avalladble from the Office of
Swandards Dovalopment, U S Nucleer Regu
slory Comaision. Washungion D C 20588
JBOn SriLLen requeat
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PART 20 « STARDARDS FOR PROTECTION AGAINST RADIATION

' Adiie
| (1) Tho licansee ealects raspiraiory | Ba0ee apaciiied 3 P
protective cquip@aent thet providaes @ pan is oslesiing qg "r
| protocuoa factor greater than the FI90eEve eqrupmInL CERRICE 3
| multipla by which peok concontratiens 2

(¢) The provigions of §0 20.103(b 3
and 20 103(¢) shall epply W exposures
sudject Lo paragraph (B) of thig sec
2 tion exmcept that the references un
| of ot rediosctive matensls 1 tho g 4 301058 4nd 50.103(¢) W Adeen
| working a/e ore GRDSCIEC (0 encoed the “ dix B, Tedle 1. Column | shall %

B Tabio L ° deemad Lo bo references to Appendix

LB, Table 11. Column |

7 20.108  Parmicoible levale of radiation in
ndindual usiag e equipReat Beo £k beed ety and unveotrisied aroes.

Wwwm‘.um&mu sarliReation (a) ‘There may be included in any ap-
Appondia B Toble 1. Columa 1 of by | NRGRSS phuuo'n !lor 8 licenge or {or amend

PUFDOCI0 paregraph, ment of o license propesed limits upon
%) c&?&md wﬂ levels of radiation W unrestricted
@otertal 1 the alr Wat 1o iabaled wiea aress resulting from the applicants
FERpIPRIoR 6 wor May b cotimetsd e Gheseis pessesaion oF wee of redionctive mate-

o ambloal consenels |» rial and other sourcss of radiation.
Sueh eppliceions should include -
formasion @4 %0 enticipetad averase re.
diation lovels and antieipated escupen:
ey (e foF sath UArGIFiCtad ared in-
voived, The Commigion wil cpprove
the prepssed Mt i the asplicent
demonstreis® that the propossd limiw
are Aok UWkaly o cause any WDAaividual
W recaivd & Oc3e o the whele Body In
Yy period of one calendas year \n
gem of 0.5 raEn.

|

e FRISIED

() Ewmespt o2 suthorized by the
Comm 1e3i08 DUFSUGAL 0 paregraph (a)
%ummmwmw pos-
9 e we.:s. w9 or wapafor licensed matenal
preesdurs eoloetion. Arung aramsaon Inseee suc 0 KOANE? 04 O creale n any
ed moinanaces of roopweton. asd ond Enforcamont Regional Ofies lisiad urirssticied ares from radioactive ma.
m:‘ respiratare lor cperabulity nawmg: w“?:w m’l&l and othaer sourcee of Fadiation in
taly paies W0 coeh eRARen UREr PrOvIANAD posTEaion:
y g b exd :‘?&;&ﬁ,‘m w (1) Radiatien lavels which. U an indl
vidugl weore contlnuously precent n
piten o @ the ares, esuld result In his recaiving &
physicica pRae 1o Witel wes of does 10 onesas of two millirems In any
reoDIrateds, ond 6t kzan 38 @oathe ono Newr. of
thersafsr. ot s wdl w9 Tﬁm 2 & (3) Racdiation levels which. U an lndl
paysically abla 1@ ueo (e reepiretony pocaie of micam vidual were eontinuously present un
PROIGEUVE SQUPERRL (a) No licensse chell poesess, wse, of  |the erce, could Fasult Lo Ris receiving 8
(3) A switien policy clatemsent 6B wrangfer llcenssd matariol Wb sush o |dczs Ao egess of 160 millirams In eny
rospirator waege chall e teaead epveoiag MAnnE? 89 t0 couse eny Individual |65v0R conEaCULIve EAYD.
s of grosticable aithin 8 restricted aree who i undsr L
mmma 18 yoara of efe. L0 recelva in Gy
period of one calender Quenar fro@
: redioactive material and other souress
pamﬁﬂ

a0 082 Gad 401 radistion in the licenssa’s posess.

(¢) In addivion Lo other requirements
of this parl, lcenseas engeged in urs-
aluma fuel cyele ocardtions subject Lo
the provicions of ¢0 CFR Part 190,
“Environmental Radistion Protection
tendares for Nuclear Power Oper
tiona.” shall comply with that part

a8 PR 18523

sion 8 dces Ln exceas of 10 t of
respirator o). The lcasese ebell sdvies the limits opecilisd \n m n
cech reopt - '0r eeer (Mot e w5&7 GaY

paragraph (8) of § 39.161.
loavo the a:20 ot sy Uma fwrelisdBam & (b) No licenseo shall poecsesn. wae oF

mummﬁm R trensfer liconsed material 1 oweh &
phyeieal o peyesicgianl meansr 62 o caue any individual
distecs. procasessl G CoRMEIeeCSR aithin & restrictad orea. ho B under
{aiiure. oigmiflenst dnencrates of 18 yeasrs of age o Ds axpoesd 10 sl
operating conditsne, of eny b borne radioactive mateorial potecassd
condiuea Rat might require eveh raliel by tha licensss In AN aVerags CONCID-
(4] The liconess ves) cquipesesi tration in excass of the lmits spoeified & yve material in concentrations which
withua limitgnices fos pe end eado of \n Appendiz B. Table il of this part. ¥ gxceed the limits specified in Appen
| ueo and providas propar viewsl Por purposes of this paragvedh. 30 gz §. Tadle 11 of this part. except a4
| communication. and otber epastal centrations may be sveraged over pofl- % guihorizad purguant to | 20302 or
| capabilities (ouch 6o edaqueta olis 9ds not greeter than s week. R saragraph (0) of this section For pur
| protection) when nesded. poses of this section conceniratons
may be ave over & period not
o Ve vy by, et han oo e
aeeign protectioa feelcm B enczco of

i

889.163 Radiceziivity in efflvonta to un-
revtitei 4 arees.

(a) & lieensad shall not poasess. use
er tronsfer licensed material 20 &3 10
rolocse 10 &A uRrestricted ares radiosc:

e @b
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mmmmﬁw!uomu

sny may welude propsaed
Iimita higher than thoza speeified in
paregraph (8) of ‘Al soction. The

Commiasion ill approve the propeesd
Limise if the applicant dem

(1) That the applicant hes made 8
reagonable effort 16 MIAIMIAE the -
dioactivity contained iA sifluents %
unrestricted areas, and

(2) That it 18 19t Ukaly that redioes-
tive material diechsrged n the afflu-
ent would rasult 1 the SXpIBUFY ! an
(ndividual 10 CONCEDIFRLIONS of redis-
active malerial in el 67 velr gncaad
g the Wl spesllicd 1p Appendis B
Table I1 of this part

2}

chere the sffiuesnt leavss © sack,
tube. pige, or slaalles eonduit

(2) A dsssripoion of tha Proporuies of
the effluenta. inclvdiag

b

eherastarigiie, nalué-
ng colids content (@ Ugwd
e ¢ffluents, &nd nature of 23 of
for sir e{flusnts;

(i) The hydrogen lon CIRSEREFD:
tions (p?) of liguid efflucats: and

(v) The sise rengs of perucules b
effiuents re s ale,

(3) A description of tha

§ (1) Chamieal
3
o

uees GOTNMITAI

l2as% of the cfflusne.

(4) lnformation @ ' the highes
concentrotion 6f eosh FRCIERNURIKG
ar unresiricted ofea, including entie-
LIRRIGDS QYEFngEd 6V @
peried of one year

) In &l ot ey paiat of hueen 6
cupaney: or

(1) In water at polats of we9 Gown.

stream (rom the point of rolease of
the sfflnent.

(8) The beckeround conesniTELIcN of
radionuclidss 1a the resaiving nves oF
mmmw\@twmr@mdmww
fluant.

(8) A description of tho CBVIrOREKD-
tal monitering cquisment. peluding
sonaitivity of the systam. and prese
dures and calculationd W0 detarming
concerirations of redionuclidad ln the
unrestricted aree and pocaibls recod-

csnirations of redicauclide.

() A Geecription of the wasts tradi
ment faclliticd and nrocedurss uesd 0
raduct tho copconiralion ef rediedv-
clides \n effivents prier o thelr w»

ol N0 fa.iay
2 whieh is govomed By § 20.808.

ia sdc.on W othe?

ve

. mAy IRCOFpOrEle SDOFD-
priate proisions in eay Mesnes, diresi
ing the licensae o @oke avallable W
appropriata Dlo-assay
furnish o eopy of the
services o tha Com-

the individueal
parvices and o
reports of such
miasion.

.N AGAINST RADIAT N

20 20200

Pagca . TIORARY PROCEDURRS
839301 Sarmeve

(@) As uesd 1A the regulations n th
L 24Pt, 'Survey ' mMeans an evaluation of
=the redistion hagare incident o the
S production, usg, releess, dsposal. or
Ewmm of rodicactive Malerials or
othar sources of rodiation under o 93+
cific sat of cenditions. When appropri-
ate. sueh evaluation includes & phyel
ezl gurvey of the lozation of materials
and eguip@ent, and measurementa of
levels of radiation or concentrations of
adicagtive meterinl oregent.

r (») Eash | +n2ze shaell meke or
sChuse o bs r Jo such surveys &8 (1)
SMAY B8 Nesas. &y for the licensee to
seomply ®iRh the regulstions ln this
Epart, and (3) aro roRE0RaBIe under the
o evaluate the eatent
Lﬂ@- radiatien hesarde that @ay b2 preo-

(5 90968 Pwesass) mealeng.

() Basch Wooases shall cupply epore-
g Bonitoring equlp
mant 0, e84 kol requirT e use of
gueh souipERent B

(1) Bash individusl who anter & re
cRFied ATSh unGes queh cireuspstances
that ko ressives, o I Miely 0 PEERING,
g Goee 1B any caleadar quanar \n
ogesss of 89 parcent of the adplicedie
ralue ia paregreph (@) of
§ 30.101.

() Bach tadividual uncer 18 years «
ege whO eAlers o restriewd red une
oL 9 CIRUSRRLPRIE that he recaly
0 2 FoCaive, 6 €039 \n enYy
er‘.wcmnemmollma-
2ihe sppitcablo value apstified in po
S greo (@) of § 30301,

g (3 Eash individual
S gl FRAORIcn ored.

2 () £ used 18 this DAL
DeMONng

Fho ontars o

(2) “Rodistien erea” mesns any
10 pesesanal. o which
originating \n

lirgsa, oF @ any
doso \n eneasd of 100 :
(3) "Righ rediation area’ means any
eron, pecesiblo O parsonnel. \n which
thers exists -Fediation originating
whole or \n pert within lleensed mate:
#lal &t such levels that a maor perton
of the Bady could receive n any one
gtow & dosa \n exceas of 100 milirem
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parse
#99.208 Caution eigma, lsksls,
signals ond

(a) Gongred (1) Exespt 08 otherwiss
suthorized by the Commissien. Sym-
bolz preeeribed by this scetion shall
use the conventiongl radiation caution
colors (magents oF purpla on yellow
bockgvound). The cymbol praseribsd
by this ssttion I8 the conventions)
threo-bladed desigy

1. Croga-hatched oFSR 1§ 0 By Dagoals of
purple.
2 Boeliground b 1o be poliew.

f‘gg“\

a4

e
ﬁé“" 1

\
!
i
|
|
!
|
|
|
!

G’ A ey

(2) In addition to the contents of
signo and laksls prozeribed n Whis o858

™ (3) Bae) cntranes or access point

6 high rediation arse shell ta:

() Bguipped *ith & eoatrel devica
ehich ahal cavss the level of reg)
atich W Ue reduced Relow thet o
@hieh an Individual gt rocaive o
@os0 of 100 mllirems 1 1 how upoA
entry 1ate the ares. of

() Eguipped with o centrsl devies
ohich chal ensrgizs o consplcuowg
visitle o sudible elasm sighial I sush
2 oRRe? that the tedividusl cntenng
the high radiatien ares &nd the leone-
G5 OF & ouparvieer of the GeUvity ore
@mede aWuse of Lha oDiey, ¢9

(1) Bisintained lceked exsopr uriag
pericts when ascess 9 the orss B R
QuiFed, Tith pealtive eomtrol over caekh
ndividual epery.

(8) The eantrols reouired By pare

s7esh (eX3) of this szvica shall bo &
tabllioked ta such & Way that wo ndl-
vidua) will 9 prevoneed e leaving o
high redictien ared.

@ (0 1n the e8¢ of o high rediotics

area ssteblished for ¢ Bariod of 0
days or lems, dirset curvelllancs o pre-
vent unsuthorissd eRRFy may B2 sub-
stituted for the controld reduired b9
pasagresh (eXB) of thY ssaticn.

(3) Aay Uesnazs, of Gppliciat for & U-

in paragrophs (X 8) 28 (4) of this pae
tion fer controlling psae @ high ra-
diatien areas. The Commmizsien will &5
prove the prepoesd altorastived U the
thas the altsrnative methces of oo
w‘ 'm m‘ Ul @ Vg 7 T ﬂm
5t & high mdiaticn orca. ond that
the reguirgaant of peragyeph (exd) of
this gosiien 11 et

tlmbemwammwmmmmmmaw

gueh signs end labsls ey eodhics
information which may &

in aiding individusle to DR 6XT2
sure to rediation er 8 radicssiive mes
terial.

(b) Rodiation arses Epsh radiaticon
ares s.all be comsDicuveusly posed
with a sign or signo koering the reel
ation caution symbal and the words

Cavvios '
RADIATION ARBA

(¢) Hiph redistion eras (1) M:
high radiation arce shall Ba esDepicu-

ously pocted with e olgn or 4T3 bear
ing the radiation caution gyrabol end
the worgs:

Cavmion !

Hick RADIATION ARRA

Or Danger

in 209 heus & CBo Bstor frem 6
Mwm'?&lbw

eoaled
Yo rrecists matarials ool

(1) Have eoch enlranes or coese
polnt sauipped with eatey control G-
viess which shall functien sulotnatl
cally to provent &ay fren
inedveriently entsriag W9 arsa whed
such radistion leveld ezist. porTalt 65

oumwmmmwmmwm

& control covies I8 estuatad thet ahall
couse the redistien level within the
oroa, frem the ssled soures, o ba M
duccd bslow that et whiek it Yould bs
pessible for an tRdividual o rceivs @
AGse i cacem of 109 mrem I o2
hour, and prevent opsrution of the
goura? U the couree would profucy /-
diatica levels in the arss that could
result In & doss to an individual 'n
encess of 100 mrem (n one hour. The
entry control devices reaulred by this
paragvaph (¢x8) shall Be gstablished
{n such & way that no individual srill
be prevented (rom leaving Lthe eres.

= (1) Bo eaulpped with additional con-
trol dsvices ouch thet upon falure of
the entry contrel deviers to function
89 reQuIred By peregraph (exdx1) of
thls csetion the radiatisg level ¥ithin
the args, {10R the sealed source. ehall

reduced Below thet ot which It
wsuld B2 pcessibla for an Individual o
roSive 3 0629 I $nccas of 100 mrom
ome hour, end ¥isible an” sudible
glarm olgnels 2nall s geacroted W
Bako eA IddAVidual at'empting w
enle? the &rd6 aware J the hasard
aad the lesnsss or ' 1685t ong other
Individusl, who ¥ o alllar #ith the ec-

2 uvity ond preposed O render or

SUIRSIGR GaBIBtaNee, AWAre of such fall-

(1) B9 eguipped with control devices
thest upoa fallupe oF removel of
geion) radistion baFrierd othar than

%mummmmmwﬂm
g

FECHITO © G0as 11 oweass o 100 ®red In
cns bowr ond vigdble &nd sudible
alefe signals chall be generated W
meks poteniially affeetsd lndividusls
awsess of the hagord aad the lcensee
e? o8 leemk cRe othar lpdividual, #ho is
familigr With e estivity and pro-
pasred to render or SUAmON asslatance,
emare of the fellure or removel of the

phyeical basviee. When the shield for
the Morsd e2wes B & liquid means
okall b provided o monitor the integ:
rity of the shield and to sighal. auto-
| oaticelly, less of edeguate shielding.
| Phyaieal redistion barriery that Jom-

'Ths paragroph (ex§) dose not apply w
RACRIUTY OGS tRAL ore wesd I Wi
. I RGOETRANY. or In completaly
aalf-eRuciGed LTediatord in o hich the souree
s BOAD gored and ePeraled FILhUN the same
dhelding radieticn barmer apd. In the de-
of the uradialor 8
alesn phgeicaly nesesasible W any \ndi
viduel A cAnRt eronta hUgh levels of real-
a115Q 1 AR Ar3d that b aceezaible W any -
dvidual. This paresrapn (¢0) eleo dosa not
LEDIY W6 s2ureta frem Phieh the rediotion
IB2deRta) 1O cSi9 SLNSY VB2 nor Lo nuclear
FEROCT (ORZFRACY FRAlatich othar than redi.
ollen frec DYDecawet. coures, o agacial nu-
clear mosctinls thetl afe wad 0 sealed
souress \n ReD-galf -chieidad irvadialors
'Thess reoulreents asoly aftsr bdar 14,
1678, Eoch perecn licensed L conduct activ)
tigs & whseh s sarroTeph (exd) applica
aitd The B B2t W eevmDlIaNSe FILA Lthe prov)
oors of this paresvaph o Rar 14 1970
shell flis itk the Dirszwar, Office of Nucle-
blatsral Safoty and Baleguards. U S Nu
ComAisnon.

oy

elanr

DC . 68 e Dolera June 14 1978 n
formotien deseribiag B ol the actions
BOGH er W kO RN 1 achiave compliance
oith this parasreph by Dz 14, 1978 end
RAY CSNLINVe ASLIVILIGE | conformance with
preaant liconse oconditions and Lhe prov!
clons of tha previowaly effective § 20 2034
untll such compliance 18 achieved [ or such
PIrsona cOMpliance must Be achieved nol
latar than Dse. 14, 1870,
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prigs permenent StFuelwel compe
neats. ouch as wells thet heve no
eredible probebility of fsllure or re-
Mmoval (n ordlnery CIreumMStandss necd
not test the requirements of thie
7 h (e BN,
g (iv) Be cauipped with doviess thal
¢ will automarically generate visible azd
o pudible alarm signals to aler DeFRdD-
% nel in the arss tofore Lhe sowrs2 can
B2 put \nte operstion and in suificieat
tima fer eny individual in the ares W
operete & ecleerly identified eontral
doviee which chall Be nsalled In tho
ares and which ean provent Lthe sourss
| {rom bsing put inte eoIrRLion.

=v) Ba controiled by uaw of euch &d-
Mminotrative prossouro and sveh és
a0 W emswa thes

(vi) Ba cheeksd by s physeal rad.
atien mesouromant (o eSuFe hat
prior %0 the {5t Indivigual's eawry
into (he aros aftes any uee ol
sourea, the level iR 9
goures i the area (8 talcw thai &8
which it wowd be paastble fer an A
viual to rscelve & 602e in owe3aw of

(i) Have eniry control devicss Fo-
quired In (eX8HD) of s
cection hich have toen tasesd lee
props? functioning prioF to iaselal op»
eration with such sourse of radiation
on any dey that oparations are Not un.
interruptadly contiausd fro@ the pre-
vious day or bafere resusing opSy-
ations after any unintendsd IDteFTug»
tion. and 0. which records are kegr of
the datss, timmes, and results of suelh
tests of funciien. No epsrediens oihe?
than thess noessesry the
source in safe eondition or to afiest e
paris on controls shall be cemassled
@ith sueh gource unles ceatrd) ds
vices are functioniag progsriy. Toe ¥-
consse chall subDmil GO ACOWREW
schedule for mora complets pertodia
tegts of the entry contsol end Taming
systeras to 2o estabiiahed and RARGIEY
10 23 & conditien of tha licaDaa.

(vill) Eave those entsy and eait [oe
tals that are ussa IR 7% ; } e
wrigls to end from W6 U
arcs. and that are net iatendsd 0. uds
by individuals. controlled by sueh €9
vices and aAmMINIELrative HrOSECUSEs &8
ere necezeary 1o physically protwsst end
TN AEGINSL Ingdvertent entry by any
individual through sueh portals. Exit
portals for procesesd Daleriels
Re ecquipped to detsct and sigmal the
protence of locso radiation EOUrces
that are carried toeard sush an onit
and to automaticslly prevent such
|oose sources (rom being carried out of

Lt.ho BFes.

Septommder 1, 1882

= (9) Licensess Tith, of apRlicants for,

licensss for radiation sourcea Lhat are
withia the pumie® of parsgradh (eX8)
of this secuion. end that musR b2 wed
n & variety of positions er WG pexuliar
jocations, such &9 opsa figléa or for-
asto, that meks It lmprectiecahe W

e |

SOUFDSS ard usad.

e (Ul) any romn, aasics
Feareling afes B Yhieh el

e
*
-

am.v@me

bowss 1B ey

the ercs, encesd

, L AT ﬁ %
»  Appeadis

amounta  epecified
Tebls 1, Columa | of this pan.

'4a

estimated. MAKS enrehment, eLe.

sgovopNEd. the inforsr .ea eill g
clude redintien lewels. Linds o wslanal, &
tumate ef aetivity. date for ahich gEUVILY B

Cavrron '
RADIOACTIVE MATERIAL(S)

(2) Each ares or room in which naty.
2 ral uranium or thorium I8 used c\;r
= slored In BNy amount exceeding on
& hundred :
-y Umes the quantity specified

i Appendix C of this part shall be
:fer:'mcb\:ouly posted with & sign or

aring the rodiation ¢

symbol and the worgs: o

-
-

CAUTIOR '

RADIOACTIYD BAATERLALID)

(f) Containsve (1) Except as pro-
vidad In f (IN3) o1 this gec:
ton. ench conialner of licensed mate-
rial shall bear & dursdie. claarly visible
labal gantiiying the radioastive con-
ke,

(2) A leksl reguired pursuant o
peregraph (1X1) of this ssction shall
bear the radiation cauilon symbe! and
the wordy "CAUTION. RADIOAC:
TIVE MATERIAL" or "DANGER,
RADIOACTIVE MATERLIAL". It shall
aleo provide sulficient Information ' Lo
gormil Ingividuals handung oF usng
the containere, or ¥orking in the vieln.
1’y therecf, to tale precautions W
pveld 6r RIRVRIRS CRPOIUrG.

(3) Neteithanding the provisions
d of paragredh (IX1) of this section la
2 noling & NOt regquired

o) r contalners that do not con-
gmn licenadcd i quantities
© grester than the asplicable quantities
2 listed in Appendla C of this pert.

(1) Por containars contauning only
natursl uranium or thorium in quanti
ties nu grester than 10 times the eppll-
ﬁb‘l&;muw lsted in Apiendix C

contalperd that do not con-
s liceRssd MALEFIAls In concentra:
Usns Eroeter than the apdlicsdie con-
eamtretions sted 18 Appendiz B
Tabie 1, Column 2. of this part.

(iv) Por contalnor s'hen thay ere et
Roed By en Individuel who takes the
Procautions to pravent the
expasurs of eny Individua) te rediation

oz redtoesiive mewrials \o execsss of
who Usnits antablished DY the regula:
tons 12 this Bt

(¥) Por cantalners Bhed they are \n
e raaaBent and end lebsied In
e aasordance With Fegulstions of the Do
hgwma!mmm

T (v1) Per contaihers Fhich are sscessl-
‘ tle ¢ ealy w0 (pdividuals suthoriasd WO
hendle ov uss them, of Lo work un the
2 sieinity thoree!, provided Lhat the con-
Lonts are dentificd to sueh Lndividuals
By & readily avallable @ritien record.
(vil) FPor menulecturing or process
= cquipment. such &8 nuclear reactons
L:mcw cOmMpONents, PIPINgG. and Lanks
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7 (&) Bach liconsse shall. prior o dis-

= pozal of an empty uncontaminated

A contalner Lo unrestricled orees,

™~ rermove or defnce the radiosctive mats

« rial laBal or otherwise clearly indicatd

% that the contalner no longer contalng
radiosctive meteriala.

030384 fame guesplions

Notuithsganding the provisiess of
{ 20.308,

(Q)Amwmmwmww
B2 pestad with @ caution glgn becsuss
& of the pracence of & sealed SOUFES BRI
! vided the raciation lsve' t&elve inches
froza the surfeece of the sowTe €on-
tainer or housing does Aot exssed five

mlllrem por hous.

=

=3

(b) Roomw or other areas i hossl
tals ert not FeQuired (o B2 pestod with
cautien signa. and control of entrance
6Fr oaocol therstd pursuest w0
0 20.209(e) 2 net rguired, Bacougs of
the preeancs of po Jents centaining by-
praduet mataria’ providsd thet thers
« M6 paronnal in ettendance whe will
taka the presautions RACIRTY O Dre
venit the expoewre of eny ndividusl o
redigtion or redicestive matera) \n
encess of the Wmits establishsd 1B the
Cmmmm

(¢) Caution gigna are Aot regulred o
e posted at BPCRS OF POONS CONLAIANG
radioactive materigls for pericss of
less than eight hours provided that (1)
the materisls are consantly atiendsd
during such perieds By en WR@vdual
who thall taks the precawticnsd pecse
sary Lo prevent the axposurs of LAy o
dividual to radiatien or reQIoRGlIve
materials in excead of the LmIte soigh-
lished in the regulations n thls part
and: (2) such &red or roomD 8 subjest W
the licensse s contrel.

(d) A room or other ars
quired to be postad with & caution
sign. and control 15 not required fov
emhemmwmm&oo
room or other area which ¥ 8 high

% net re-

'For example containers \n lozations such
6s oolerfilled canals, slorege vaulls. or hot
calis

B

@
-

shall meniter the external suriaces of

pﬂ 20208 Precodurss for picking uwd, raeeie. v,

ing. ond opaning pachiegee.

(axl) Tach lcensse who expacts to
recaive & pecikage contalning quant.
ties of radioactive matsrial (n erceas of
the Type A quant'tiea specified W
paragradh (b) of this section shell:

() U the peckage 8 Lo be delivered
to the licensaa's fecility by the carrier,
make arrangements to receive the
pockage @hen It 1 offered {or dolivery
by the carvier o

(1) If the neckage 19 10 B3 piehied up
by the licensee &t the carvier's el
nal. male AFFANGEMEnts W PEIIYY NS~
tification {rom the carvier of the asviv-
@l of the peckage, ot the time of arviy-
al

(2) Taech licensse who plels up @
packege of redicactive matoniel from &
carrier's termingl shall ek up Lhe
packame expaditioualy upon reselpt of
notification frag tho earriar of 16 ar
rival,

(bx1) Baech licensess, upen reeeipt of §
8 peckage of mdleackive mateniel, P

the peckags for redieastive eontamd
nation cauvsed by leekzega of the radic-
RCRIVE CONLENtE, SREITR:

) CONLMRIAG 0O MOFR
than the GROmOHt QuUANLY epecificd In
the table in this pefagrepil

(W) Peebegss containing odly radios

?cfawmm“mmmw
orm:

(lv) Pachosss containing oaly radio-
acuve meterial W other them leuld
form (lmsinding BEo-60/Te-08m ganed
m)mmmmmaﬂ

uelidos with hell-iives of les Wen 29
days end & 158l quantily of B3 Eore
then 100 sillicuries.

no loter than thres hours after thog
paciag® 18 reestved ot the Ucsnsea'e fe-

Taps 00 Bxamov awd Tved A QuanT™igs

‘e &
ARy O
-

Ve o9

TS

™ eseers o TeaeEsn o EEEy O
&0 esasam 0 (7 4 O 00 GRS

(Fuothotw | removed 49 FR (962))

texl) Eoeh licenwes. upon receipt of
8 pachkpge contaning quantities of ra-
dloaciive matenal n excesd of the
Type A quantities spocilied in para.
gragh (d) of thig ssction, other than
theeg LFRASDOrSd by eaclusive use vo-
hicle, shall raonitor the rodiation
levels omiarnal o the pechkase. The
pueikage shall B0 monitored 28 scon os
preciicable after reeeipt, but no Iater
than theed hours alter the pockage
received at Lthe licenase's facllity Uf re.
ceived during the lcensce's normal
working houru, or 18 hours U received
after nermal warking hours.

() I redietion lavels are found on
the onternal suriaee of the pacaage un
eucesd of 200 milllvem par hour. or &t
these fest froe the external surface of
the peekage v exeess of 10 millirem
par hour,

the ucenase shall immediate-
1y notify by telephone and telegraph
relgram, or facsimile. the director of
the appropriate NRC Ragional Office
lisisd In Appendiz D. end the final de-
livering earvier.

(d) Taech licensea shell establish and
malntaln procedures for salely open-
ing packages 1 which licensed materi-
&l © received, and shall azgure that
such procedures are followed and that
duc consideration 8 given to gpecial
instruetions for the type of package

cllity |f rescivad during the lcsness's|  7\NG 0Pened.

pornel worling hours, of sightaen

houry U received after normel mr‘

hours,

(2) I removabile Mwﬂvomwm-e
naton o encses of 0.0) rsrocuriede
(32,000 dkintegrotions per EURYLE) DITR

169 equare centimetsrs of pacloge sur b

fees s found en the entarnal surfessn
of the paciiags. the lLeenses shall \m-
mediataly notll,; the final éslivering
carrigr and, by Wiephome end talo
groph. mallgram or facatmlle, the 0P
propriates Nuclear Regulatory Com: 2
mission lnspection and Enforcemant o

Regional Office shown n Appandix D@

of this part. |

§79.333 Inetruetion of persaanal.

Instructions required for individuals
working \n or frequenting any portion
of & restricted ares are specified \n
§18.12 of this chapter

20267 Storuge end control of licensed
MELENAIN In VArGILAICIEd areed

(a) Licensed matgrials stored (n an
unrestricted area shall bde secyured
{rom unauthorzed remo\al from the
piace of storage

(D) Liceraed materials \n an unres
tricted area and not (n storage shau de
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wended under the constant survel-
Wmmuueonmlolwu-
censes.

i Wasts Disrosas

6 20.991 Caneral roguirement

Mo licensee shall dispoae of lcanaed
material exeept

(8) By transfer t0 an authoriasd re-
ciplent a8

28

er FRmSNe

in the resulaiions
> 1n Parts 30, 40,80, ¢1. TO0r T3 of this

W.vmwmw

i
¢
;

A
1
gégg
ks
¢ QSE
I
§3

48 FRC2ID

3 F®R 23138

:
|

r

rﬂl FRO1088

e

—il PR B

e

98 FR 1623

(p) The Commission will not approve
any agplication for & licenss for dis-
posal of licensed material el tea unlem
the applicant shows thet sea dlsposs)
offers less hartn 10 man or the envi:
ronznent then other preciical alterms-
tive methods of dlspoeal.

(8) 9.08 mucr>-uries or leas of hydro-
gen-d or carson-ld, per gram of
medium., used fof lguid scuntillstion
COUNLING, And

(b) 0.08 micrceurias or less of hydro-
gen-3 or carbon-16, per gramn of animal
tissue averaged over the weight of the
entire animal. provided however,
tigsue may no. be dispoesd of vader
2 this esction 1 & manner thet would
Spermit 1ta use either a8 food for

$20.303 Disposal by release inte saakasy ¢ NUMSRS OF & animal feed.

2IWETRgs 8yEleRd. pd

No licenses shel dlscharge licensed
meterial A0 & BSARIATY SOVErAge

system unless
(a) It 18 readily eoluble or dicpersidle

@
_antity of any licenised orf
other 7eg.... uWve maweral 7)eensd
\nto the sys 1 by the licensee \D Ay
one day doas 10t exesed the larger of
(9K 1) of (8) of this sestion.

(1) The quantity whieh, if dlluied by
¢ average dally Jquantity of eRge
1eased L0to Lhe sewaer by the licensse,
regult 1N AR SVEFAZE SONRCEBLrRLON
i Apped

a5

segg
5
:
g
[

Ten times the quastity of sueh
werial spscified In Appsndix € of
pars, and

(e) The quantity of eny Ucensed of
radicestive material relsased 1D

§82. 88,
1
:
.
£
1
g
:
£

2
i

in average
the limita
Table 1, Coluzma 2 of this par. and

lowing
regard W it radicactivity’

2040

aavt npae 4 20100

(¢) Nothing In this section, however,
2 relieves the lleensed Of mawntalning re-
cords showing the recelps, transfer
and disposal of such bypreduct maten-
:x spseifiad 1a § 30.51 of this chapler:

(d) Nothing in this gestion relieves
Whe lMcenses frocn comDlylng ent-
obhee Fedsral. Stats er
local regulations governing eny oth
toxie of hasardous property of the
mALETIale.

§ 20590 Transier tor depassl ond
aniestn

(s) Purposs. The requirements of Gis
section are desighed © cetrel ransler
of redioasttve waste intendad for
diaposal et 8 lasd disncsal factiity aad
ssiabiish o Benifes Tecking sysie and

transfar and recordisaping
for euch wasise. The repewrting end
reocetieaping regalrements eoutatned

I
3

eEst
i
iy
[ i

}
|
i

[t
is
!

i
;
¢
%




4) FR S1840

20.311(b)

(6) Prapess mantisste o mest
?m-ﬂdl 2511 (b) and (o)
(6) Ferward o copy of the manifest @
the intended i the tiee &
@, 0 6 colleche® &t B
oellesied,

achacwinpmans of st ' ho S
of ¢ signad copy of the meniiet ar

4) FR Sr¢88

(1) Acknowledge receipi of e weste
from the geoeator withio one week of

mwﬂm eopy of the

iation;

(8) Porward e copy of o aew
manifest 1o the d'sposal elle eperaiar &
wasto colloctor et the tame of chipment,
ot delivez 10 a colleciar ot the tme ths
wae@ b eollected. obiainiag
ocknowledgament of receipt tn the form
of & signed copy of the manifeet or

20-10e

4) FR 37006

:o.Hhhi

PART 20  STANDARDS FOR PROTECTION AGAINST RADIATION

oGuivalent dosumentation dy te
cellectoe
.h("l ineluds the new manifest with the

\pment

(%) Reain coples of seiginal manifests
and new manifests and documentation
of acknow ment of receipt as the
resord of transfer of licensed material
roquired by Paris 30 6. and 70 of this
chapler and

(8) Por ey shipment or part of @
shiperant foe which schnowledgement o
not recoived within the times ot {orth n

aestion.
The land dieposal factlity opsrator

(1) Acksowladge reesipt of tre wasie
withia one wesh of reesipt by mturmung
:#dmdmma
up;.mm.umnwu
leansse

Decernber 30 1982
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§20.401 Reeorde of osurveys. radiation
moAlloniRg. ord dlopacal

(a) Bach lieanzes shall malntaln re-
cords shos'ing the rediation exposures
of all individuelr for vhem parsonnel
monitering I8 roguired under § 20302
of the regulations i thie part. Such
racords shall be kept on Formm WRC-§,
in eecorgance wWikh the instructions
contalned in that form or on ¢lear and
48510 rocords conteang all the in-
formation required by Forma NRC-S.
The desss entared on Lthe forms or ro-
corés shall B2 for pariods of time not
exceeding ong calandar quaner

s
:
:

o=

ex 1) Records of individuel exposure
o radiation and to redicactive matan:
al which must be Mmalntalngd pursuant
10 tha provislens ef paragraph (a) of
this cectien and resorcs of blogssays.
\neluding resulis of whole bagy count.
ing ezaminstiens, mede pursuant to
§50.128, shall be precerved untll the
Commission suthorizss disposition.

(3) Resords of the results of surveys
g€ and momitoriag @hich must be maun-
,;w PUWBNAAL 1O paragTedh (B) of

this seetica shall ba preserved for tvo
yeeys after completion of the survey
encopt thet the following records shall
o malateined uatl the Commission
authorizea thelr digpoaition. (1) Re-
cores of tho reswlts of survaeys to de-
termine complianss oith § 30.103a)
(1) in $he okzepes of personnal moni
LOFIDG @ata, FeSOPdS of the reaults of
suFveye 0 eslermine external red:
ation doee; and (Ill) records of the re-
sults of surveye uoed to evaluate the
release of radigective effluents to the
Lmv\mem.
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(3) Recarclo of dicpezal of Uevessd

nowrale mado parsuact to §§ DER exposures occurred. and the extent of

2.5, reaaoved § 20206 ' end Pant 63
thio chaptar as 10 be meintained vl
the Coramisoion suiborios: Sal
dispositice.

(4) Records which must be mm

possidle hazard t
tricted areas

20 4082,

uals. cireumgtances under which the r (b) Tveary-four hour rotfication.

Each Uconess shall within 29 hours of

f0N8 0 UNreE: D discovery of the cvent repoft aay event

(8) Actions which have bosn taken f involving licenssd mataniel poseecesd
or will be taken. Lo recover the materi- @ DY the liconess that may have cawesd or

el and

(@) Procedures or massures which

o

have been o¢ will be adoptad w pre-
g vent @ recurrence of the lo2s or theft
% of licensed material.

(c) Subsequent to flling the writtan
report the licensea shall also report
any subsiantive additional ilaforma-
tion on the loas or theft which B3
comes avallabie to the licenses, within

the origanel or & reproduced copy or
microform Uf such repreduced eapy of
microform 8 duly authentieated by
suthorized personnal and the micre-
form 18 capabie of produeing o clear
and legible copy after storage for the
period apecified by Commission regu-
lations.

(3) I there s 8 emﬂm bat@een the
Commigsion's regulations n thls par,
licensg condition. or tschnleal spsetfl-
cation, or other writien Comnissics
approval or suthorization peFtalalng
to the retaniion paricd for the same
type of record the relsnticd Baried
specified n the regulations in this
part for ouch reeerds ohall opply
unless the Commisslon DUFTNREL (o
§ 20.901. has granted o spseulic ergED-
tion from the record retantion require-
ments specificd in the regulations i
L. this part.

" (30630 Rausw 3 R o toes of
BZRraed MESNE)

(al1) Bach lconeso shall repon to the
Commiseien. by tolephoza, inmediately
sher it determines that o loss or theft of
| canesd Beterial hos cocusred in such
quanution and under cuch SIFCURIARCSS

msation.

td) Any report flled with the Coms-
misgion pursuant to this seetion shall
be so prepared that names of (ndivid.
uais a'ho may have recelved expasure
to redintion are Stalsd 1N & EGPErALe
|, part of the repoi.

" (o) Por holdem of an cpavating lesass

{
S
-4
*
lrmmi pursuant to this pam may ks
!
(4
LY
5

et oy e ok
3 dwlmw FEPoR ender paragraph (b) d

g § 30468 ResRerhene of ekt

mNQ tang ‘0 cause:

(1) Expoesure of the wholg body of
any ndividuel 1o 3 rems or aore of re.
diation. empazure of the skin of the
whole body of any individual to 30
rems of more of radiation. or expogure
of the fset, anklee. handa, or [orearms
to 79 reme or more of rediation. of

(2) The release of radioastive mater:

30 days alter he learna of such iafer- § &l 1n concantredons which, U evervged

over & paried of 24 hours. would
czesed 500 tUmed the limit spacuied
for sueh materiels \n Appendiz B,
Tabkle II of this pest. or

(3) A losa of on@ day or more of the
aperation of any facilitiea affected: o

m 4 progeriy Ln excees of

Any repoart fllgd with the Com-
on pursuant to this section shall

reparsd 22 thet named of ndivid-
who heve Pseeived exposure Lo -
lotien will Be seted In & separsle
pam of the repom.

(4) Reporio @ade by liesars. o 1n
reEC0R09 1@ e rquirsmants of this
ccction Gavst 09 eads e follown:

fEé

EE

that it appoars to the liesasss that &
subetantial hazard may result to pereons
in unres 65536
(2) Repare @ust bs Doeda ee followe:
(.)ummmmmm
Emargoacy Notilestion 8

mako the DS to the NR me
&nﬁmammwmsmdm
chaptes.

(i) All othee Ueenesao cboll maks
reponta to tha Admisistrator of the
approgriate NRC Regonel Offics Ustad
in Appeadix D of thie part.

(b) Each lictesss wba malso @ ropont
under paragreph (o) cf tiis costicn oball,
withun m@nmmmdmm

(o) Inmebate Ratiflesticn. Reeh
IAWMMWWW
avans Bvoivieg Yypeodes, csuecs.
MW@WWW
Vuhmﬁmmﬁmwme
thirea tens t0 CREeR
» (1) Expssurs of the whele body
any individual (o 20 rES 0F MO
rodiation: expogure of the ai» of the
ohole body of Ry me of 180

(1) Licsneses that have an inatalled

80 FR 3IIBH0 - ey 28 PR EIT—y ’&

(:mnmuemamnmm

2

Adminiewetr of the eppropriata NRC
Rogional OfMes Ustsd in Appsadin D of
| thie part

| 6320.404 (Resoroed)

(3) Tha releae? of maicsetive materi
&) in conosntrotions oneh. If averaged
peried of 39 hours wsulé

18 writiog w the excesd 3.000 times the Umics specilied
M for such matoriale v Appsndiz B,
Teble II of this part: o

(3) A les of one orking wesk or

more of the operaticn of any facilitiss

(1) A description of the liconssd Ma- 3  (4) Damege 10 propenty in encass of
terial invoived. Including kind. quant- @ 12300,009.
ty chemical and physical {oFm; =
(2) A description of the circum- g
gtances under which the lozs or theft
occurred:
3) A statement of disposition or
probably disposition of the licensed
material involved,
4 Radiation exposures Lo individ-

34 F R 7500

(oKl)hmnmy oouﬂauoa
raquirsd by § 22463 of tuo pant, sach

liconese chall mako & repor In ewitsg
conzerning any e of tho foll
typea of ineidents within 30 days of it
OOTWATRCH

(1) Bach supsaws of ca individuel to

9 rediation in exesss of the applicable

limits in G§ £2.161 67 £3.10%(a) of tue
part. or the licaosa

(i{) Rach extpeaer of an (ndividual to
radioactive @matorial in oxcacs of the
applicabla limits tn §§ 20.13a)(1)
20.103(8)(2). or 30.10%(b| of thus part. or
in the licenss:

Moy 37 1984 (raset)
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(ill) Lavela of radiation &
concangaticas of redicastive metedial 18
s reotreted eroe in oueceeo of any oter
applicable limit i the lcanes:

(iv) Ay incident fov which
noufication o requeired by § 0.008 of
this part: of
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rlu,l Purpom and scope

This pert prescribes requirements for
the wsuasce of licenses for the us of
smaled s0uUrces contamIng dyproduct me-
terial and redmtion safety requirements
for persoms umng such ssaled sources \a
rediography The provimons and requsre-
ments of this part are in sddition to, and
not i substitution for, other requie-
ments of this chapter. In particular, the
provisons of Part 30 of this chapter
apply to applications and licenses subjest
to this part. Nothing in this part shall
apply to uass of byproduct meterial for

M rameres

“Permanset
instalistion” means o
u-am'v'-w u:n
i
rediograpby \s regularty performed

who @ responsible to the Wcemsse [or
mmuriag compliance with the require-
meats of the Commusmon's regulations
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“Radiography”’ means the sxamr
nation of the structure of materials by
nondestructive methods. utilizing ssaled
sources of byproduct matenals,

“Sealed source’” meams amy by-
product material that 4 encasmd i 3

M1
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LICENSES FOR RADIOGRAPHY AND RADIATION SAFETY
REQUIREMENTS FOR RADIOGRAPHIC OPERATIONS

capsule demgned to prevent leakage of
sscape of the byproduct materal,

“Slorage ares  means any location
facility. or vehiclie which 1 used 10
store. 10 transport. or 1o secure &
rediogrephic exposure device s storege
container. or & sealed source when it s
not in use and which s locked or has &
2 physical baimer (0 prevent accidental
exposure. tampering with. or
unauthorized removel of the device
container. of source

“Storage container”’ means & de

vice 0 which wmaled sources are trany
ported or stored.

sSiFrm 2y

“Source “ means ¢ device
designed and used for replacement of
seaied sources \n rediographic exposure
devices. including those aiso used for
transporung and slorege of sesled
|_souwrces.

1040 Appheations fer epasifs Reorase.
A aay B as oo for
J.I-h- seaied sourves

"n “Applicstios for Matenal

Lissase.” (a sesordance wilh the
provisiens of | 30.33 of thus chapter
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rediogrepher's assisiant has not

o¢ more than thrae months sines the

Jume 30, 1068

{2) Provide that. if & redicgrepher ov 2
icipated in o radiographic operation

: participates in 8 rediographic operstion:

s 80
s (9) Include tha retention ogmmma

, 9eards on the
or radiographars’
_a88istante for three years.
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radiographes

F' () The applicant audmits & descnp-
tion of i overed ompanstuonal e

ees

Each rediation surey mstrumont thell
bs celibrated o wmiervels oot 1O exceed
theoe monibe ard after esch MRruMent
mrcing and 8 recond thell be mawmtained
of the results of soch wetrument calidra:
toe ead date themeol fer teo yaer after
the dote of calibration

‘nstrumentation requued by ths eec
von shall heve & range such thst teo
millycontpens par hour through one
rosnigon par haut can be measured

§ 34.25  Leeh tenimg, repair. 1agswe,
opeemg, medificolion sad replace
@ant of soled eoaress.

() The replacament of any sealed
ouves festemed 10 or contamed »n &
radio@eptue OxpoRMIe devisa and lesk
8UAG, fOPRKE. WEPAG. ODENRg Of anY
etber medufication Of eny waled wurce
dsll be performed emly by POrTORs tpe-
eifically suthonzed by the Commuamon 10
80 20

(d) Bach ssaled sousee shall be tested
for lsakage ot tervels not to saceed &
wnosthe ln the sbesmes of o certficate
from o traasfercr thet o test hea Dean
mode wakis the § meaths pnor 1o the
wanaler, the essldd souree shall not bs
gt 1Rte vae uatl tened.
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(c) The ieak test shall be capsdle of

detecting the preance of 0.008 micro
curw of removeble contamination on the
maled source. An acoeptable leak test for
waled wources @ the pomsesson of o

rediography licensee would be (o test at

he nearest accesmble pount to the mealed

2 source storage POMIION, of other appro-
Priate messurning point, by & procedure to
be approved pursuant to §34 | 1)
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Records of leak test resuits shall be
opt in units of microcumes and mawn-
for inspection by the Commumon
months after the next requured

w
test 1 performed or unti the sealed

source is transferred or disposed of.

(d) Any test conducted pursuant to

paragraphs (b) and (c) of the section &
which reveals the pressnce of 0.00% 210 whom sssgned. and
microcurs or mom of removible redio-
sctive material shall be conmdered evi
dence
The lcensee shall immediately withdraw
the equipment wvolved from us and
shall couss it to be decontaminsted and
repawred or to be dwpomd of 1 sccor
dance with Commumon regulstions. A
report shall be filed, within § days of the
test, with the Dwector of Nuciear Mate-
nal Safety and Sefeguards, U S. Nuciear
Regulatory Commuamon,
DC. 20855, cescribiag the equipment
nvolved, the test results, and the corres-
tive action takea. A cepy of much repornt
shall be sent to the Duector of the
appropnate Nuciesr Regulstory Commas
non's Inspection and Eaforcement Re-

that the sealed source @ leaking.

Washungton.

onal Office listed in Appendin D of Part

20 of ths chapier “"Standards for Protac-
ton Against Radistion.”

(e) A sealed source which u not fas

tened to or contaned n & radiographuc
exposure device shall have permanestly
attached to it 3 dursbie tag st leam one

) inch square beaning the prescribed

redistion caution symbol in coavenuonal
colors, magenta or purpie om 8 yellow
background. and ot least the iastructions
“Danger -~ Radiosctive Materal-Do Not

andle~Noufy Civii Authonties

L!ou“."

(82626 Quanierly imvestory

Lach Licensee shall conduc! & quanerly
physical inventory 10 sccount for all
waled sources received and possessed
unoer his hicenss The records of the
inveniores she.l be maintamed for tweo
years from the date of the inveniory for
’ nspection by the Commimon and shall
4 meivge the guantilies and knds of by
= product  materal, locatwn 3 waled
« sources. and the date of the inveniory

s § 3427 Unlization loge

tach hicenses shall maintamn current
logs which shall be kept avauable for two
years from the date of the iecorded
event. for inspection by the Commuswon,
ot the asodress specified in the Licenss,
showing for each sealed source the fol
Ll""" nformation

(a) A description (or make and model
number) of the radiographic esposure
S device O sorage contaner n which the
® maled source s located.
(b) The wentity of the radiographer

(¢) The plant or sije where used snd
ates of use

sleo moet Lhe following

wement
mllodumn:ztuu‘“h“
POrSORRS! BOCHS redis
rediogre phac

nstellotion 10 which this section spplies
shall have both visibie end sudible
worning signals 10 warn of the presence
of rediatien. The visible nignel shall be
sctuated by rediation wheasver the

33
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source 0 exposesd The sudibie signal
shall be actuated wher an attempi o
moede 10 eniGr the insialiation while the
source '8 exposed

1¢) The slarm sysiem shall be evied
ol iniervale Aot 10 exceed three monthy
or prior 10 the Aeet use thersafier of the
source n the installstion Records of the
1este shall be hep! for two years

PERSONAL RADIATION SAFETY
REQUIREMENTS FOR
RADIOCRAPHERS AND

RADIOCRAPHERS ASSISTANTS

1342 Tromng

(8) The licenses shall not permit any
individual 10 act 80 & radiogrepher unul
such individusl

(1) Mas been instrucied in the subjec's
outhined in Appendix A of this part

(2) Mas received copies of and
instruction in NRC regulations conteined
in this part and in the spplicable
sections of Perws 19 and 20 of thie
chapier. NRC licenss(s) under which 'he

will perform radiograpny
ond the licenses + opersting end
emergency procedures:

(3) Mas demonsiraied competence 10
ube the hicansee » rediegraphic enposure
devices. sesled sources relsied
handling tools. and survey instruments
ong

{4) Mas demonstreted understanding
of the instructions in this paragraph (8!

« Dby succeselul cumpletion of & writien

oot and ¢ Neld examination on the
subjects coverss

() The licansee shail not permit any
individual te oct a0 ¢ radiographer s
assistant until such individus!

(1) Has received copies of and
instruction 1a the licensee s operaiing
NG EMETPONC) Procedures

{2) Moo demenstreted competence '0
uee. under the personal supervision of
the radiographer. the rediographic
exposure devices. sesied sourcey
relaied hangling 100is. and rediation
SUrVeY INSLIUIMERLS tha! the sssistent
will uss: ond

(3) Moo demenstraied understanding
of the instrucions n this paragraph (b
by successiully completing 8 written or
orel 1ot and ¢ Neid exemingiion on 'he
subjects covered

(c) Rocords of the sbove treining
including copias of wntien lests and
dates of oral tests end feld
examinations. shall be mainiained for

September | 1982
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The liceness ehall exsuse thot:

(a) Al loaet o ealibvated asd
operable rediatica servey IRStrument s
aveilable ot the lecatton of ita
rodisgraphic spevetian whensver
radiGEODNE OPErations 8re being
perlesvaad. ond ot the steregs erer &9
dofined in § 80.2 wherover 8
radicgraphic enposess deviea, 8 pISveGD
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SECTION III.A

TRAINING PROCEDURE
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B PURPOSE

This training procedure establishes Law Engineering’s program for

training and examining individuals who are radiographic
technician candidates.

B. SCOPE

This procedure shall apply to &ll individuals who receive,
possesa, use or transfer any source of radiation within an Agree-
ment State or within the jurisdiction of the Nuclear Regulatory
Commisgsion under Law Enginesring’s license. In addition, it will
apply to all such individuals who operate Xx-ray equiprent.

c. LEVELS OF QUALIFICATION

There shall be three levels of qualification under Law
Engineering’e Radiation Safety License. The duties and responsi-
bilities of sach of these levele are detailed in the Adminis~

trative Control and Radiaticn Protection Procedure saction of
this Safety Manual.

1. Radiation Safety Officer

All Radiation Safety Officers will have satisfactorily completed
a minimum of a one-week (40 hour) program in radiation safety.
This program may be administered by either Law Engineering
personnal or by commercial consultants. The Radiation Safety
Officer should alsc have a minimun of one year of actual
experience as a radiographer.

2. Radiographar

All candidates for the position of Radiegrapher shall have satis~
gactorily completed the formal training and on-the-job training
as a Radiographer’s Assistant with Law Engineering. He will have
received copiee of and instructions in the reguilations contained
in the Safety Manual (¢) and shall have denonstrated under-
standing thereof. He will have demonstrated competence to use
the source of radiation, related handling tools, and survey
instruments which will be employed in his assignaent.

IIT.A.1




3. Radiographers With Previous Training

Individuals who have been a radiographer for another licersee,
will verify conpotoncX to act as a radiographer for Law
Engineering. The individual will provide the records from
previous ~mployers verifyi training and experience comparable
to that required oy Law Engineering. He will have received
copies and instructions in the regulations confirmed in the
Safety Manual (*) and shall have demonstrated competence to use
sonrce of radiation, related handling tools, and survey
instruments which will be employed in his assignments.

4. Radiographer’s Assistant

All candidates for the position of Radiogrzpher’s Assistant
should be given formal training in the use of sealed sources and
x-ray equipment in industrial radiography. This training will be
administered by the RSO and/or a qualified firm whose program
reets the minimum standards as set forth by this procedure. He
will have received copies and instructions in the regulations
confirmed in the Safety Manual (*) and shall have demonstrated
understanding thereof. He will have also demonstrated competence
to use, under the personal supervision of the Radiographer, the
sources of radiation, related handling tools and radiation survey
instruments which will be employed in his assignments.

D. FORMAL TRAINING

All candidates for the positions of Radiographer cor Radiographers
Assistant will be given formal training. This formal training
will be administered by the RSO and/or a qualified consultant in
accordance with Law Engineering’s Radiographic Manual. A minimum
of 40 cumulative hours will be considered as minimum formal
training prior to examination.

E. WRITTEN EXAMINATION

A written examination will be given all applicant Radiographe:rs,
Radiographers with previcus training, and Radiographers
Assistants upon completion of the training program. This exam-
ination is to determine their knowledge and understanding of, and
ability to comply with, the Company’s Administrative Control and
Radiological Protection Procadures, States’ Regulatory
Commission’s Regulations and all Agreement States Regulaticns.
The applicant will not be permitted to refer to any reference
manual during the test.

III.A.2



The examination shall consist of a nininum of fifty questions and
problens. A& score of 208 will be considered & minimum passing
grada. If the applicant nakes less than 90% on the examination,
he may either retake the axamination or receive additional
inatruction before re-exanination at the discretion of the
examiner. If the applicant nakes lese than 758 on the
exanination, he will receive an additional four (4) hours of
forasl traininy. He will then be re-exanined. A re-exanination
gcora of 908 will be considered a minioun passing grade. The
resultes of the examination will bs kept on file. All missed
eaxanination guestions will ba roviewed with the applicant.

F. ON=THE-JOB TRAINING

Upon satisfactory completion of the formal training program and
the axamination, all RadicQrapher Assistants will be required to

work with the experienced Radicgraphere for a period of not less
than threa months.

G. PRACTICAL EXAMINATION

For a pariod of one weak, the prospective Radiographer and
radiographers with previous training and experience with another
employese will assume the responsibility for conducting the
radiographic operations. His conduct will ke closely observed by
the Radicgrapher and then discusged with the RSO at the end of
tha trial period. If it is determined that the candidate has
demonstrated hie knowledge and ability teo comply with the
radiation safety rules, compatency in the use of the exposure
deviceas and related radiation monitering sguipment, he will then
be considered gualified as a Radiographer. Freguent inspections
by an sxparienced Radiographer will be nade of this individual’s
radiographic operations during the firet year of employment.

H. PERIODIC TRAINING

A formel review of the training course of one day’s duration will
ba conducted by the Safety Officer at least once a year or more

fregquently wvhen deened necaessary by the RSO. This training shall
be documented.

{(¢) The Safety Hanual will contain as a minimun the following:

The applicable Agreenent State Regulations.
The NRC Title 10, Parts 19, 20 and 34.
Training Program.

Administrative Controlas.

Operating Emergency Procedures.

TR B R R
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SECTION III.B

TRAINING MANI'AL

A, FUNDAMENTALS OF RADIATION SAFETY
l. Characteristics of Radiation

We are authorized by the Nuclear Regulatory Commission and
Agreement State to possess radioactive isotopes, Iridium 192 and
Cobalt 60. In addition, two other commonly used radioactive
isotopes, Cesium 137 and Radium, will be discussec.

These radiocactive materials emit beta and gamma radiation as the
radioactive atoms decay to stable atoms, that is, to the
nonradiocactive state. In addition, radium also emits alpha
radiation in decaying to the stable state. The radiocactive
gaseous element, vadon, is included in the decay scheme of
radium, whereas Cesium 137, Iridium 192 and Cobalt 60 do not
change from the solid state in the decay process. The gamma
radiation from these radicactive sources will not cause materials
commonly used in industrial radiography to becone radiocactive.
This is not te be confused with radioactive contamination of an

objeet which involves the actual deposition of & radioactive
material on it.

The alpha and beta radiation from these radiographic sources have
very limited penetrating power in matter and, for the most part,
are absorbed in the capsule in which the radioactive materials
are sealed. Gamma vadiation, however, ie highly penetrating.
This makes it useful for radiography and also accounts for the
potential external radiation hazaxd which is associated with the
use of these materials. Gamma rays are similar in physical
properties to X-rays, but differ in their origin. Gamma rays are
emitted from unsteble nuclei of atoms, whereas X-rays originate
in the orbital electron system outside of the atomic nuclei.

2. Terms and Definitions

The REM ig a measure of the dose of any ionizing radiation to
tody tissue in terms of its estimated biological effect relative
to a dose of one roentgen of X-rays. One millirem (mREM) = 0.001
REM. When considering personnel exposure, the term milliroentgen
(mR), which is 1/1000 of a roentgen, is generally used.

I1I.B.1
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The roantgan (R) is the unit of measurement of X-rays and gamma
rays absorbed in air. It is a measure for the absorption of X
and gamma on in the same sense that feet or inches are
measures of ; and pounds a measurs of wveight. The roentgen
represents a rather large quantity of absorbed radiation being
about the amount wvhich would be received in one hour at a point 3
feat from an unshielded capsule containing a gram of radium. The
often used work .‘T... refers to the number of roentgens received
vhile "gdose rate" indicates dose received per unit of time.

The (Ci) ie a unit of wctivity for measuring the quantity

of a radiocactive material. The curie may be defi as that

?uantity of radicactive material which has 3.7 x 10%° nuclei dis-
ntegrating per second. A millicurie (mCi) is 1/1000 of a curie.

Each disirtegrating atom in decaying to the stable state may or
may not emit a gamma ray or it may give off more than one gamma
ray, depending upon the properties of the atomic nuclei. For
example, two gamma rays are emitted for each disintegrating atom
of Cobalt 60, wvhereas one gamma ray is associated with 95 percent
of the Cesium 137 atoms decaying.

The term "half life" refers to that period of time in which a
given quant1t¥ of a specific radiocactive isotope will decay to an
activity equal to one-half of the original activity. After two
helf-life periods, only one-quarter of the original activity will
remain, and so on.

Table I gives data on the radicactive characteristics of Radium,
Cesium 137, Cobalt 60 and Iridium 192.

TABLE 1
CHARACTERISTICS OF RADIOACTIVE MATERIALS USED IN INDUSTRIAL
RADIOGRAPHY

Radiocactive Gamnma Dose
_Material _ Half Life Gamma Rays, Mev*  Rate Per Curie rhme+
Radium 226 1620 yrs 11 principal gammas, 0.84%0¢

0.24 to 2.20
Cesium 137 33 yrs 0.66 0.39
Cobalt 60 5.2 yrs 1.17 and 1.33 1.35
Iridium 192 74 days 12 gammas reported, 0.55

0.21 to 0.61

* Million electron volts
*+ Roentgens per hour at 1 nmeter
*++ Radium in equilibrium with decay products & sealed in
platinus capsule having 0.50 mm vall thickness

I1I.B.2



3., Leak Testing

The Commission and Agreement States require that all by-product
material covered by Law Engineering Testing Company's License be
tested for leakage and/or contamination as follows:

Each sealed source shall be tested for leakage at intervals not
to exceed six (6) months., In the absence of a certificate from a
transferor that a test has been made within the six (6) months

prior to the transfer, the sealed scurce shall not be put in use
until tested.

All ileak testing of sealed sources will be accomplished with a
Wipe Test Kit which will be procured from Gamma Industries, Inc.,
Technical Operations, Inc., or other approved vendors. The leak
test is to be performed only by a qualified Radiographer, in
accordance with the applicable appendix of our Administrative
Control and Radiological Protection Procedures.

4, Hazards of Excessive Exposure to Radiation

Absorption by celles of the human body of X or gamma radiation can
result in their damage or possible destruction. The human body
can tolerate a certain amount of exposure to gamma radiation
without impairing the overall function of the body, just as it
can tolerate a certain amount of direct exposure to sunlight

without deleterious effects., We are continuously exposed to
ionizing rays from natural scurces, such as cosmic radiation or
radiation from radiocactive materials present in surrounding soil
and atmosphere. At sea level, the exposure from natural sources
is on the order of 1.5 milliroentgens per week.

Damage of cells or tissues may be permitted locally if medical
benefit is to be derived trom the exposure. For example, X-rays
wnd radiocactive materials are commonly used in the field of
medicine to destroy cancerous tissue, Such medical uses are
prescribed by physicians and radiation is administered under
carefu. ly-controlled conditions. When no medical benefit is to
be derived from exposure to radiation, every effort should be
made to keep personnel axposure as low as possible,

A guestion frequently encountered concerns the likelihood of
sterility resulting from the radiation exposures normally
received during radiographic operations. This likelihood is
remote in that single doses of 600 to 800 roentgens in the testes
are required to produce sterility in the male. On the other
hand, a whole-body dose of 450 roentgens received in a short
period of time would kill approximately 50 percent of the persons
receiving such an exposure. A radiographer generally receives a
small fraction of a roentgen in a weekx.
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Maximum permissible exposures of an individual to radiation are
detailed in the Company Administrative Control and Radiological
Protection Procedures, and applicable NRC and Agreement States

Regulations.

§. Levels of Radiation from Radioisotopes

As described earlier, different radioisotopes have different
activity levels. The follewing table (Table II) lists four (4)
radioisotopes and the intensity of each at various distances.
This intensity is the dose rate (R/hr) at the distances listed
per c.rie or (R/hr/Ci).

TABLE II

DISTANCE FROM SOURCE
RADIOISOTOPE 1 METER 1 FT. 2 FT 4 FT B FT 16 FT 32 FT

Cobalt 60 1,35 14.5 3.6 0.9 0.23 0,06 0.014
Radium 226 0.84 9.0 2.3 0.6 0.14 0.035 0,009
Iridium 192 0.55 5.9 1.5 0.4 0.09 0,023 0.006
Cesium 137 0.39 4.2 1.1 0.26 7,07 0,016 0,004

6. Methods of Controlling Radiation Dose

Working Time: The total radiation exposure received by a person
in a g?vcn field of radiation will depend upon the length of time

that he stays there., For example, a person remaining in a given
field of radiation for 5 minutes would receive only one-half as
much exposure as he woul? in 10 minutes, If it is not possible
to control exposure by varying working distances or using
shielding, exposure must be controlled by limiting working time.
Control of personnel exposure by limiting working time may
require the rotation of workers.

This first fundamental appears also in determining the
permissible working time in a given field of radiation, based
upon the permissible weekly exposure value. The allowable
working time can be obtained by applying the following equation:

Allowable Working Time = Permissible Exggsurc ;NRZVKZ
Exposure Rate (mR/hr

I111.B.4



Example:

Permissible exposure = %0 mR/wk
Exposure rate at radiation boundary = 2 mR/hr

Allowable working time = 90 mR/wk = 45 hr/wk
p) miéﬁr

Working Distance: The farther from a radiographic source a
perscn can work, the lower will be his exposure for any given
period of time. The dose rate from a radiographic source
decreases with distance in the same manner that the intensity of

light decreases as a person moves farther from the light scurce.

The amount the dose rate decreases varies inversely with the
square of thé distance or:

I; D32

Where: I) = the intensity or dose rate at D) and I = the
intensity or dose rate a: D3,

Example 1:

If the dose rate at 20 ft = 12 mR/hr, what would the dose rate be

at 40 fe.,
I = 12 mR/hr
Bl e 30 8¢

Ip - ?
D2 = 40 ft
therefore 12 mR/hr  (40)2
L
I, (20)2

Iz = D)% x I

Dzz

I = (400)(12) = 3 mR/hr

ITX.B.S
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Example 2:

What would be the distance required from an unshielded 50 Curie
Iridium 122 source to establish a ¢ mR/hr boundary?

(50 Ci) (5,900 mR/he/Ci at one foot)
295,000 mR/hr

2 mR/hy
1 2t D22 = I x Dy2
12

D = ji, x D32
\/’z

2955000 mR/hr = D32
m r
D =
/295,000 = 385 feet

Shielding: The use of shielding material affords an excellent
means ¢

or controlling personnel exposurw in radiographic
operations. Shielding material is used to absorb or stop the
radiation. Materials commonly used to shield gamma radiation are
concrete, iron or steel and lead. Heavier materials such as

these are more effective for shielding gamma radiaticn then are
lighter materials such as aluminum and soil.

Density variations of specific materials as affected by porosity
will change shielding characteristics.

Tenth-Value Thickness: The thickness of a shielding material
which w reduce @ amount of gamma radiation passing through
the shield to one=tenth that of the radiation entering the shield
is referred to as the tenth-value layer. This thickness varies,

depending upon the shielding material and the energy of the gamma
vadiation in gquestion.




The reduction factor resulting from the use of more than one
tenth-value layer in a shield is the product of as many tens as
there are tenth=value layers used. For example, a shield
thickness equivalent to thr2e tenth-value layers would give a
reduction factor of 10 x 10 x 10 or 1000,

Half-Value Thickness: Another specific thickness which is
convenient to use in shielding problems is the half-value layer.
The haif-value layer is that thickness of material which will
reduce the radiation intensity one~half that entering the shield.

The procedure for making calculations using the half-value layer
i1s the same as that demonstrated from the tenth=-value laver
except that the number two is used instead of ter.

The following table gives the approximate tenth- and half-
value thickness for various materials which may be used for

ghielding radiation from Cobalt 60, Radium 226, Iridium 192 and
Cesium 137,

TABLE III

Approximate Tenth- and Half-Value Layer Thicknesses
for Various Shielding Materials

THICKNESS IN INCHES OF:

LEAD I RON CONCRETE*
RADIOISOTOPE 1710 1/2

Cobalt 60 1.62 0.49 2.90 0.87
Radium 226 1.85 0.56 3.03 0.91
Cesium 137 0.84 0.25 2.29 0.68
Iridium 192 0.64 0.19 2.00 0.61

.
. .
. .
° .

The thicknesses for tenth- and half-value layers provide
shielding protection from the scattered radiation resulting from
deflection of the primary gamma rays within the shield as well as
protection from primary radiation from the source. The
tenth-value thicknesses were taken as one-=third the thickness of
shielding material necessary to give a reduction factor of 1000,

The half-value thickness is equa. to the tenth-value thickness
divided by 3.32.

"Density of concrete assumed to be 147 pounds per cubic foot.




B, RADIATIOR DETECTION INSTRUMENTATION
l. Use of the Victoreen Survey Meter Model 592

General Description: The instrument is designed to measure the
intensity © or gamma radiation of mixed energy spectra, in
milliroentgens per hour, with an accuracy conservatively ratrd at
plus or minus 10 percent of true dose over the energy range from
50 Kev to 1.3 Mev, Calibration is held well within 5 percent,
but allowance is made for reading and zeroing errors. The
jonization chamber is hermetically sealed to make it independent
of altitude and air-density variations.

The Model 592 Gamma Survey Meter is particularly suited for
monitoring radiation leakage around X-ray machines, for spot
checks of many radiation sources, for monitoring during
decontamination procedures, fur monitoring of radioisotopes and
all surveying for radiation. hazards where a portable,
highly-accurate instrument is reguired. An ionization chamber

survey instrument is required for intensities greater than l
mR/hr.

This is a battery-operated ion chamber instrument for the
measurement of X and gamma radiation over the range of 1 to 1000
mR/hr at energies given in paragr2ph one above. Three linear
ranges with full-scale sensitivities of 1000, 100, and 10 mR/hr
are provided. A rugged fiberglas reinforced case houses the
components and ion chamber assembly. The case has a top and
bottom section held together by two Dzus fasteners. The ..ter,

two controls and a carrying handler are on the top surface of the
instrument.

The meter is graduated from 0 to 10 mR/hr. The Off/On selection
switch knob and zeroing control knob are located to the left and
right of the carrying handle at fingertip reach., Three range
positions, X100, X10 and X1 are marked on the case top. A guard
ring protects the zeroing knob against accidental displacement.

Reference Data:

Range 0-10, 0-100, 0-1000 mR/hr

Energy Range 50 Kev to 1.3 Mev.

Accuracy 10% at full scale (0.05 to 1.3 Mev.)
Battery Complement 2 RM~-4 Mercury Cells, 1.3 Volts Cach

10 No. 412 Eveready 22.5 Volt Batteries
Battery Life 300 hours

Weight - 4=3/4 lbs.
Shipping Weight, 12 lbs. (approx.)




Opargtion: The Gamma Dose Rate Meter, Hedel 592, is a portable

ion chamber survey instrument for the nsasurement of X and gamma
radiation over the range of 1 to 1000 mR/hr at enargies between

50 Mev and 1.3 HMev. Three linear ranges with full sensitivities
of 1000, 100 and 10 nR/hr are provided.

There are two external controlsz on the case: a five-position
range switch te the left of the carrying handle, and a zero
adjustment control to the right of the handle. The five
positions of the range switch are Off, Zero, X100, X10 and Xl.
In the OFF porition, &ll batteries are disconnected.

The operating steps are as follows:

Turn the range switch to the Zero position.

Adjust the zere control (the right-hand centrel) so
that the meter reads exactly zero. In the zero
position, the input has besn switched to a reference
potential and the instrument has been switched to a
maximum sensitivity of X1, which allows accurate
zeroing in a radiation field.

Turn the range switch to the X100, X10 or Xl range, as
required, and the instrument will measure gamma
radiatien in mR/hr.

Each time the instrument is turned off it is advisable to zero
the meter again when a new measurement is to be made, unless such
neasurenent is made using the X100 or X10 range. This applies to
situations where frequent measurements are made, as in surveys.




2. Use of the Eberline Geiger Counter, Model ES510G

Description of Controls

SCALE SWITCH: This four-position control combines the function
of turning the instrument ON and selecting the desired scale and
proper meter response. The control is marked OFF, X100, X10 and
Xl.

RESET: By pressing the reset button, the meter pointer can be
rapidly zeroed after a reading has been taken. This decreases
the delay due to slow meter respunse on the lower scale.

BATTERY CHECK: Battery voltage may be checked by depressing the
BATT. CHECK switch and observing the meter. The meter should
read within the green portion.

Meter Reading Interpretatian

To read the gamma field strength, it is necessary to multiply the
meter reading by the number indicated by the scale switch. If
the scale switch is set on X10, and the meter reads 6, the gamma
field strength would be this 6 multipled by 10, or 60 mR/hr.

Radiation is random in nature and when the instrument is in a
radiation field, there will be a slow movement of the meter
pointer. This movement is due to the randomness of the photon or
particle. Observe the meter for a sufficient period of time to
determine the average reading. This is best done by observing a
high reading, waiting until the reading drups off to a low value
and returns to another high value and taking the average between
the two extremes as the proper meter reading.

Monitoring for Gamma Radiation

Set the scale switch on the X100 position. If the meter does not
read upscale, continue movirg the scale switch to the lower
mu.tiplier until an upscale reading is obtained. When the proper
scale has beer. selected, observe the meter action long enough to
define the average reading.

3. Use of the Eberline Survey Meter, Model E130G

Description of Controls

SCALE SWITCH: This four-position control combines the function
of turning the instrument ON and selecting the desired scale and
proper meter response. The control is marked OFF, BATT, X100,
X10, X1.

I1I.B. 10



RESET: By pressing the reset button, the meter pointer can be
rapidly rzeroed after a reading has been taken, This decreases
the delay due to slow meter response on the lower scale.

BATTERY CHECK: Battery voltage may be checked by turning the
control to "BATT" and observing the meter. The meter should read
within the zone marked "cattery check,"

Meter Reading Interpretation

To read the gamma field strength, it is necessary to multiply the
meter reading by the number indicated by the scale switch, 1¢f
the scale switch is set on X10, and the meter reads 6, the gamma
field strength would be this 6 multiplied by 10, or 60 mR/hr.

Radiation is random in nature and when the instrument is in a
radiation field, there will be slow movement of the meter
pointer. This movement is due to the randomness of the photor or
Particle. Observe the meter for a sufficient period of time to
determine the average reading. This is best done by observing a
high reading, waiting until the reading drops off to a low value
and returns to another high value and taking the average between
the two extremes as the Proper meter reading.

Monitoring for Gamma Radiation

Set the scale switch on the X100 position. If the meter does not
read upscale, continue moving the scale switch to the lower
multiplier until an upscale reading is obtained. When the proper
scale has been selected, observe the meter action long enough to
define the average reading.

4. Use of the Gamma Industries, Model 200D
The Gamma Industries, Model 200D, is a survey meter designed to
detect and measure gamma radiation levels of 0 to 2000 mR/hr.
The instrument is controlled by one five-position switch, which
has the following positions: OFF, TEST, X100, X10, and Xl.

Battery Test

At the beginning of each work day, and periodically throughout
the day, a battery test should be performed. To perform the
battery test, place the control switch in the TEST position. A
meter reading of at least 13 should be obtained. If not, the
batteries should be replaced.




Survey Meter Operation

To measure the radiation intensity in a gamma radiation field,
set the control switch of the survey meter to the X100 position.
If no indication is obtained, continue moving the control switch
to the next lower scale (X10, Xl) until a reading is obtained.

To determine the radiation intensity you are measuring, imultiply
the meter reading by the value of the control switch setting
(1.2., if the meter reading is 8 and the control switch setting
is X10, the radiation intensity is 80 mR/hr).

Radioactive decay is az random process. When the instrument is in
& radiocactive field, there will be a slow, continuous movement of
the meter pointer. Observe the meter for a sufficient amount of

time to determine an average reading.

5. Use of the Victoreen, Model 492

The Victoreen Instrument Division, Model 492, is a survey meter
designed to detect and measure gamma radiation levels of 0 to
1000 mR/hr. The instrument is controlled by one five-position

sWwitch, which has the following positions: OFF, BAT., X100, Xl0,
and X1.

Battery Test

At the beginning of each work day, and periodically throughout
the day, a battery test should be performed. To perform the
battery test, place the control switch in the TEST position., A
meter reading of at least 7 should be obtained. 1If rot, the
batteries should be replaced.

Survey Meter Operation

To measure the radiation intensity in a gamma radiation field,
set the control switch of the Survey meter to the X100 position.
If no indication is vitained, continue moving the control switch
to the next lower scale (X10, Xl) until a reading is obtained.

To determine the radiation intensity you are measuring, multiply
the meter reading by the value of the control switch setting
(i.e., if the meter reading is 8 and the control switch setting
is X10, the radiation intensity is 80 mR/hr).

Radioactive decay is a random process. When the instrument is in
a radicactive field, there will be a slow, continuous movement of
the meter pointer. Observe the meter for a sufficient amount of
time to determine an average reading.,




SCALE SWITCH: This four-position control combines the function
of turning the instrument ON and selecting the desired scale and

proper meter response. The contrel is marked OFF, BATT, X110, X1
and X0.1.

RESET: By pressing the reset button, the meter pointer can be
rapidly zerosd after 2 resding has bean taken. This decreases
the delay dus to slow meter response on the lowaer scale.

BATTERY CHECK: Battery voltage may be checked by turning the
contrel to *BATT* and observing the meter. The meter should read
vithin the zone marked "battery check®.

To read the gamme field strength, it is necessary to multiply the
meter veading by the number indicated by the scale switch. If
the scale switch iz set on X10, and the meter reads 6, the gamma
field strength would be this 6 multiplied by 10, or 60 mR/hr.

Radjiation is random in nature and when the instrument is in a
radiation field, there will be 2 slow movement of the meter
pointer. This movement is dus to the randomness of the photon or
particle. Observe the metsr for a sufficient period of time to
determine the average reading. This ie best done by observing a

high reading, waiting until the reading drops off to a low value
and returns to another high value and taking the sverage between
the two extremes as the proper meter reading.

Set the scale switch on the X10 pogition. If the meter does ot
read up-scale, continue moving the scale switch to the lover
multiplier until an up-scale reading is obtained. When the
proper scale has besen salected, observe the meter action long
enough to define the average reading.

Te Calibration of instruments
Instruments will be calibrated using the following procedures.

a. Calibrations of survey meters should be performed
with radionuclide sources. (Neither electronic
calibrations that de not involve a source of
radiation nor the use of small check sources such
as those incorporated into some survey meters are
acceptable for calibratior.)

The sources should be approximate point sources.
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c. The activity of the asource or axposure rates at
given distances should L@ traceable by documented
peasurenent® to a standard source certified within
5% accuracy by the U.S. National Bureau of
Standards (NBS) or other recognized standarde
laboratory.

d. Instruments should be calibrated at least each %0
days and after servicing.

e. Each scale of an instrument should be calibrated at
2t lsast two pointe located &t approximately 1/3
and 2/3 of full scale. For logarithmic rate-
changing instruments, the calibration should be
nade near the mid-range of each decade, and two
points should be calibratsd on at least one of the
decades.

£. The axposure rate measured by the instrument being
celibrated szhould differ from the true exposure
rate by less than 108 at the celibration points.
(Read the appropriste instrument manual to
determine how to make the necessary adjustments to
bring the instrument into calikration.) Readings
within +20% will ba considered acceptable if a
calibration chart, graph, or response factor is
prepared and used with the imstrument to interpret
meter readings to within +10% for radiation
protection purposes.

The calibration of survey instruments should be accomplished only
by trained and approved personnel.

B. Survey Techniques

Survey techniques described in our Company Administrative Control
and Radiological Protection Procedures will be discussed in
detail. Using Table II in this training program and the inverse
sguare law, it will be shown how to determine the source to rope
barrier distance prior to exposing the source. Actual setups
will be made and the areas surveyed. In addition, a lost source
demonstration will be simulated and the correct method of
surveying the area and locating the source will be shown. Each
individual shall at this time be required to demonstrate this
competency in the use of the survey meter.

c. USE OF PERSONNEL MONITORING EQUIPHMENT

g

Ihermeolunmingscent Dosimetrs [LRl: One January 1, 1971, Law
Engineering began using TLD badges as a replacement of the film
badges then in use. All subsequent references to film badges in
this manual will relate to the use of TLD badges. Film badges

are supplied by Eberline Instruments Corporation, Santa Fe, New
Mexico 87501.
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» TLD badge consists of a smell chip of Lithiue Fluoride and
filter nedia in an outer case which discriminates between
different energy ranges. Each Radiographer and Radiographer
Assistant wears a TLD badge for one month. It is then returned
to the supplier for processing and reporting. This ®"instrument™
totalizes or measures accumulated dosage. An advantage is that a
record is kept that cannot be altered or lost through negligence
of reading and recording. A disadvantage of the TLD badge is
that the dosage cannot be determined until after the TLD has been
processed. Consequently, we are required to wear a pocket
dosimeter in conjunction with the TLD badge. A record of the
dosimeter readinge is to be racorded at the end of @ach day.
Dosinetars: The pocket dosimeter differs from the indirect
eading ¢ because it may be read directly by the wearer at any
time. The dose is read on an internal scale built into the
dosimeter and can be illuminated by an external light source,
such as an electric light. The dosimeter has a built-in string
electronmeter and ion chamber. A minimum range of 0 to 200 mR is
required for normal radiographic work. Dosimeters with a range
of 0 to 1,000 or 2,000 may be worn if deemed necessary. A
dosimeter charger is used to impress a charge of this ion
chamber. A zaro position on the built-in scale will indicate
that the dosimeter is fully charged. The dosimeter should be
charged to as nsar zero as poseible. Radiation passing through
the chamber will cause the charge to leak off in propeortion to
the amount of radiation and move the electronmeter string up-
scale accordingly. This up-scale position indicates the amount

of radiation exposure. Recharging of the chamber after cach
reading is not required.

D. THE USE, INSPECTION AND MAINTENANCE OF LAW ENGINEERING
RADIOGRAPHIC EXPOSURE DEVICES

The sections V and VI of our Administrative Control and
Radiological Protection Procedures contains the handling and
operation of exposure devices and will be discussed in detail.
The proper operatior of the projectors in our possession at the
time will be demonstreted. The individuals so instructed shall
at this time be required to demonstrate competency in the use of
these projectors. In addition, the use of the Wipe Test Kit will
be discussed as outlined in the said appendix.

Included within the Radiation Safety Manual will be pertinent

Federal and State regulations and operating and emergency

procedures. These requirements and procedures will be thoroughly
discussed with the trainee.

E. CASE HISTORIES OF RADIOGRAPHY ACCIDENTS

Bulletins and descriptions are available upon request to the
Corporate Office reflecting current information.
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SECTION IV.

ADMINISTRATIVE CONTROLS AND RADIOLCGICAL
PROTECTION PROCEDURES




SECTION IV

APMINISTRATIVE CONTROL & RADIOLOGICAL PROTECTION PROCEDURES

RESPONSIBILITY FOR THE CONTROL & USE OF ISOTOPES

PRESIDENT

l
BY-PRODUCT MATERIALS LICENSING COORDINATOR

|
RADIATION SAFETY OFFICER

r
SPECIFIC DUTIES

l. Develop & meintain up-to-date
operating & emergency procedures.

2. Establish, maintain & audit a
peveonnel monitoring program.

3. Conduct the established train-
ing progrem for Radiographeve &
Radiographer's Assiotante.

4L, Examinag & determine codpetency
of Radiographic parsonnal.

5. Eotablish, msintain & gudit the
recordkeeping aysten & ilanstrumsat
calibration progrem.

6. Reporte directly to the Preei-
dent or, in his temporary abeancs,
the BMLC.

|
ADVISORY DUTIES

l. Maintain technical liaicon with
the NRC, and Agreement States.

2. Investigate cause of incidents &
determine nacessary preventive action.

3. Report all incidents to the
Cozmiseion Nuclaar Ragulatory & State
Health Departmsunt.

&, Aet in sdvieory capacity to
penageaent reporting directly to the
President or, in his szbsence, the
BMLC.

BRANCH HMANAGER

l. Maincain control of procurement & dispcesl of licensed by-product

material.

2. Eastablish & meintais adequate etorage fecilitiee.

Maintain ezposurae devices, radiographic facilitiee & agsocisted

equipmant.

Responeibility for the source replacesmsnt oparatione.

Procure & meintain aduquate radistion aurvey instrumants.

Review & insure safety in handling of dy-product paterial.

Maintain branch leval files.

Audit facilities & personnel operations.
1

(RADIOGRAPHIC TECHNICIANS)

(1) Radiographer

Radiographer's Assistaent
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A. OFFICE OF THE PRESIDERNT

The President is directly responeible for the overall radiation
protection progran through the By-product Material Licensing
Coordinator. He will be responsible to designate responzible and
gqualified individuale as Radiation Safety Officers. The

Radiation Safety Officer shall report directly to the Office of
the President.

The Office of the President through the By-preduct Material
Licensing Coordinator will be responsible to Xkeep up-to-date NRC
and Federal regulations and pertinent information from other
Fedaral Departments for distribution to applicable personnel.

B. RADIATION SAFETY OFFICER

The Rediation Safety Officers (RSO) shall make unannounced
periedic vieite and cbserve the performence of every radiographer
and radiographer’s assistant in the field at least once every
three months. In the event a radiographer, or radiographer’s
assistant does not perform radiograpny for a period exceeding
three months, then the audit will be carried out the first time
that perseon engages in radiocgraphic operations.

The RSO will check required records maintained at all Branch
Offices. They will report their findings in writing to the
President and to Branch Managers. Branch Managers will reply in
vriting to the RSO and the President stating details of

corrective actions takan to any deficiencies found during the
RS0’s inspection.

The President will see that all RSO‘s submit their quarterly
audit reports in a timely and efficient manner. The President
shall review all items of non-compliance reported and will be
assured that corrective actions are taken.

The RSO will also report to the By-product Material Licensing
Coordinator in writing:

= Any incident.

= Report of any suspected incident invelving radiocactive
materials when first informed.
Report of individuals whose dosimeter went off scale, the
reason, and the film badge reading.
Record of wips test on any se~led source that was in use and
six months due dates exceeded.
Report of weekly compiled dose rates for any Radiographer
with 100 mR or more per week.
Copy of monthly TLD badge readings, including totals to

date, for any Radiographer with a reading of 300 mR or
more per month.




c. BRANCH MANAGER

The Branch Manager shall be responaible teo asaign through his

office or department individuale to neintain and control those
dutice specified in the chart on page 1 of this section of the
Manual. It will be hies resporsibility to sea that these duties

are being carried out through unannounced audits of his facility
and personnal.

D. RADIOGRAPHIC TECHNICIANS
1. Radiographer

A Radiographer will have satisfactorily completed the Company’s
safety program ae detailed in the Safety Procedure and Manual.

He will perform or be in attandance st the site where the sealed
source(g) ar2 being used. He will be responsible to personally
supervise radiegraphic operations. He will be rssponsible to the
licensee for assuring compliance with the requirements of the NRC
and States regulations and the conditions of the license.

2. Radiographer’s Assistant

A Radiographer’s Aseistant will have satisfactorily completed the
Company’s safaety progrun as detailed in the Safety Procedure and
Hanual. He will use radiographic exposure devices sealed sources
or related handling tools, or radiation survey instruments in
radiography under the personal supervision of a Radiographer.




SECTION V

GENERAL SAFETY REGULATIONS
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SECTION V

A. MAXIMUM PERMISSIBLE EXPOSURE

Based on NRC Standard, Part 20, paragraph 20.101 (1), radio-
graphic personnel working in radiography full time shall not be
exposed for more than 18 mREM per day or 90 mREM per week (based
on an 8~hour day, 5-day week). In no case will radiographic

personnel receive more than the Quarterly or life-time dose
detailed in Part 20.

For non-radicgraphic personnel ove:r 18 years of age, the maximum
permissible exposure is not to exceed 2 mREM in any one hour or
100 mREM in any one week.

For all individusls under 18 years of age, the maximum per-
missible exposure is not to exceed 10 percent of the limits
specified in the tables in paragraph 10 (a) of NRC, Part 20.

The limits set forth above are to e considered as a maximum

guidance only and not as & working level to be followed
routinely.

B. PERSONNEL MONITORIRT

Film badges will be assigned to each Radiographer and worn at all
tinmes when working with or transporting radioisotopes. Film
badges will be worn for a period of one month starting on the
first day and ending on the last. Filnm badges will then be
returned for processing.

In addition to film badges, pocket dosimeters with a range of O
to 200 milliroentgens will be assigned to all Radiographers and
will be worn at all times wher working with or transporting
radioisotopes. Dosimeters should be read freguently during the
work day and readings recorded at the end of each day on forms
provided for this purpose. Dosimeters should be reset to zero
routinely to avoid those accumulations which may approach 200 mR.

Pocket dosimeters will be checked for accuracy at least once each
year.

In the event of an incident where a dosage in excess of 200 mR is
indicated on the dosimeter or is suspected to have occurred, the
film badge will be immediately returned for processing. The
Radiographer involved will not be allowed to continue working
with radioisotopes until the Radiological Safety Officer
ascertains the exposure involved and advises whether corrective
action is necessary. The film badge suppliers will be promptly
notified by telephone of the rush return of the film lbadge to
expedite processing and reporting results.
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A weekly report of dosimeter readings will be executed in
duplicate on the forms provided, with the original sent to the
Radiation Safety Officer at the end of the week and the duplicate
retained in the originating office (this may bse the same office
in which case oniy one report needs to be complseted).

c. SURVEY HETERS

A radiation survey meter capable of measuring from two mR/hr to
one R/hr will be used to monitor the area where radioisotopes are
being used or storad. The survey neter will be maintained in a
calibrated and operable condition at all times. The survey
meters will be calibrated at least annually, and after each

yepair. The calibrated meter shall be calibrated using proce-
dures in Saction III.B

A physical radiation survey is to be made after each radiographic
exposura during a testing operation to verify that the sealed
source has bean returned to its shielded condition. Of
particular importance is a survey of the guide tube of remote
control devices and the exposure part of self-contained devices.

This survey is to be performed around the entire circumference of
the exposure device.

A physical radiation survey is to be made to determine that each
gealed source ie in the shielded condition prior to securing the
radiographic exposure device and/or storage container.

D. RADIATION SURVEY OF WORKING AREAS

The immediate area where the radiogrephic test is to bs made will
be cleared of all non-radiographic personnel and roped off where
no unmonitored personnal can receive more than 2 mR in any one
hour. Radiation signs will be posted at this boundary. 1If the
area cannot be roped off in a practical manner, a Radiographer
shall be stationed to prevent entry of unauthorized personnel.
Radiation area signs will be placed in the unroped areas and at
applicable entry points to the unroped areas.

Survey the boundary established by the rope barrier and adjust
the rope areas so that no unauthorized personnel outside the
roped ares will receive more than 2_RR_in Aar or more than
100 mR in one week.

AL XY A AL

Complete all details on the monthly radiation survey forms that
are provided, in duplicate, and send the original to the assigned

RSO at the end of each month. Retain the duplicate in the
originating eoffice.
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1¢ & number of exposures are to ba made at one location within
¢he seme ares, it is not reguired te complsta an area survey form
for each exposure. However, the regstrictad aras Rust ba sSur Yo
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E. TRANSPORTING OF EXPOSURE DEVICES

Prior to transporting an exposure device by car or truck, a
radicactive materials transportation form will be filled out, and
will include type of waterials transported, where transported to
and from, and vehicle surface survey results. When it is
necessary to tranaport an exposure device in a car, approved
*RADIOACTIVE® Department ¢f Transportation radiation signs will
be posted on the four sides of the vehicle. These signs must be
kept clean and clearly visible at all times. The device must be
80 secured that it cannot shift or fall and create 2 hazard in
the event of an accident. An "IN CASE OF EMERGENCY" radiation
gign must be attached to your dash to insure notification to the
proper suthorities in the event of an accident. The radiation
level at the exterior of the vehicle and inside the passenger
compartment of the car cannot exceed 2 mR/hr. The vehicle will
be locked at all times when not personally attended.

When transporting an exposure device by truck, the device must
be securely contained in outer overpack and so secured that it
cannot shift or fall and create a hazard in the event of an
accident.. Radiation levels cannot exceed 2 mR/hr. in the
passenger compartment. Approved "RADIOACTIVE"™ Department of
Transportation radiation signs must be posted, one in the back,
one in the front, and one on each side of the truck. These
signs must be kept clean and clearly visible at all times. An
"IN CASE OF EMERGENCY” radiation sign must be attached in the
event of an accident. The vehicle will not be left unattended

unless the exposure device is locked inside the cab of the
vehicle.

F. PROCEDURES FOR PICKING UP, RECEIVING AND OPENING PACKAGES

When any of Law Engineering’s operations expect to receive a

package(s) of radiocactive material, the following action will be
taken:




= 1If the package is to be delivered to your facility by the
carrier, make arvangements to receive the package when it is
offered for delivery by the carrier.

= If you are to pick up the package at the carrier's terminal,
make arrangements to receive notification from the carrier of the
arrival of the package at the time of arrival. Upon
notification, the package will be pPicked up expeditiously to
comply with all transportation regulations.

= Upon the receipt of the package, you shall monitor the
radiation levels external to the package immediately. This

monitoring will be done at the carrier's terminal or point of
delivery.

= If radiation levels are found on the external surface of the
ackage in excess of 200 mR/hr or at 3 ft from the external
surface of the package in excess of 10 mR/hr, you shall
immediately notify, by telephone and telegraph, the final
delivering carrier and the appropriate Nuclear Regulatory
Commission and State Health Department Office.

= 1If the rvadiation levels are found to be less than those

mentioned in paragraph 4 above, you may proceed with opening the
package as follows:

Cut the wire tag which locks the 1id on the
shipping container.

Remove packing slip and verify the contents of the
container with that of the order and that the wipe
test was performed prior to the container leaving
the supplier.

In the event that the device is a remote control
unit, remove the source changer from the shipping
container and proceed with the source changing
procedure ag outlined in this Section.

G. PROCEDURES FOR CLOSING AND SHIPPING OF PACKAGES

When radioactive material is to be shipped, the following
procedures shall be followed:

= Inspect the exposure device or source chaning device to
verify, rather than assure, that the sealed source is in the
locked position.

= Monitor the device prior to its placement into the shipping
container to confirm that the radiation level is within the
limits specified in 10 CFR Part 34.21.




- Place the device into the shipping container making sure that
the cuntainer is properly lined to prevent excessive movement of
the device during shipment. Include within the container
specific information identifying the source as to type, activity
and serial number and the serial number and the serial number of
the device and a copy of the leak test certificate.

-~ Secure the l1id of the shipping container with a wire seal ~nd
affin labels indicating the Transport Index, source type and
gource activity on outside surface of the container.

= Prior to the consignment of the package to a carrier, monitor
the exterior surface of the shipping container. There shall be
no level of radiation in excess of 200 mR/hr at any exterior
surface, and 10 mR/hr at one meter from any exterior surface. In
the event that the levels are in excess of these limits, the
package is not to be shipped common carrier and the Radiation
Safety Officer will be notified.

H, POSTING OF HIGH RADIATION AREAS

A "High Radiation Area" is defined as an area accessible to
personnel in which there exists a radiation background at such
levels that a major portion of the body could receive in any one
hour a dose in excess of 100 mREM.

Each High Radiation Area shall be conspicuously posted with a
sign(s) bearing the radiation symbol and the words:
CAUTION=-=-HIGH RADIATION AREA.

Positive and accountable control will be maintained over each
individual entry to a "High Radiation Area". A person entering a
High Radiation Area must cerry & calibrated survey meter.

I. FIELD OPERATION FROCEDURES

In radiography, more than in any other operation, it is important
to develop a2 systematic way of performing an assignment. The
following list of procedures and materials should become a mental
checklist used prior to sach job. When this is done, it will
lead to a safer and mors productive job.




Zero your dosimeter and record reading.
Be sure you have your film badge.
Check out operable survey meter.

Check meter calibration date.

Survey device assigned to job; surface radiation levels
should not exceed 200 mR/hr anywhere., If they do,
report to the RSO and/or Department Manager.

Go over daily maintenance checkoff list,

Fill out Qata on utilization log.

See that device is locked and that lock plunger and
safety cap are in place.

Place source and device in truck so that vibration or
bumps will not dislodge it or cause it to "walk,”

Survey exterior of vehicle., If radiation level exceeds
2 mR/hr, secure shielding around device.

Be sure to have sufficient supplies to meet regulatory
requirements. These should include:

Caution: High Radiation Area signs
Caution: Radiation Area signs
Caution: Radioactive Material signs
Rope or other barricade material

Place the survey meter in the seat beside you and
periodically check the radiation level. If an appre-
ciable change is noted, the device has probably moved,
SO stop to resecure it, being sure to use the survey
meter as much as possible.

Upon arrival at field location, survey device to as-
certain that source is still safely contained.

Never leave the device unattended. If it is necessary
or the Radiographer to leave the vehicle for any
reason, the exposure (device will be either guarded or
securely locked in the vehicle. 1In the case of a
truck, it may be locked inside the cab.




Making an Exposure:

Using the inverse square law, calculate the approximate
location of restricted area barricade.

Pace off the calculated distance and mark the perimeter.

Display "Caution=-Radiation Area" signs prominently.

A few paces inside of this barricade, position "High
Radiation Area" signs.

Place film on specimen (this may be done after the area
is surveyed for confirmation of 2 mR/hr barricade).

Remove device from truck and place in approximate loca-
tion of use.

Remove safety plug.

Attach source tube to device.

Position source tube as reguired.

Remove pigtail protector cap.

Attach control cable to pigtail.

Screw control cable fitting into lock box.

Try to have both source tube and control cables as
straight as practical.

You are now ready to expose source if the area is clear.
Unlock device.
Crank source out with a smooth eaay motion.

When you feel the source stop, it has reached the end of

the sovurce tube, and it is not wise to try to crank any
further.

Survey the perimeter of the restricted area and record
results., DPerimeter levels should not exceed 2 mR in any
one hour.

Keep personnel out of restricted area.

Do not leave area unless surveillance is maintained by
assistant.




- Retract source until a positive stop is felt.
- Survey and approach device with neter in hand. %
- Hold nster at arms’ length and survey the entire circum-

ference of the source device and guide tube to be sure that
the source has been returned te it’s shielded position.

- Lock davice.

- If this is last exposure, measure the level of radiation at -
the surface with camera in appropriate box and record -
reading dosimeter report. o

Fe N S T V0T N AN PN AT x4 J

- With survey meter at hand, disconnect source tube. |

- Insert safety plug.
- Disconnect control cable.
- Screw in protactor cap. :

- Carry device to vehicle and gacure.

- Gather source tubs and control cable.

- Place survey meter on seat of vehicle.

- Take down barricade and signs.

- Pick up signs and return to vehicle. ]

- Return to laboriatory.

- Return device to storage. }
- Check device with survey meter.
- Record survey, giving radiation levels detected.
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SECTION VI

Safety Rules

Enargency Procedured

Hotification of Incidants

Daily Maintenance Check of Radiographic Devices

Opsration of Gamma Ceantury

cparation of Gamma Pipalinar

Opsration of Gemma Gammatron 30R and 100A

cperation of Amershas-Tach/Ops Medsl 660

Oparation of Amnershamn-Tech/Ops Medel &80

inspection and Meintenance for Amersham-Tach/Ops Kodel 680
Inepection and Maintonance for Amersham-Tech/Ope Kcdel 680

inspoction and Maintenance for Gamma Industries Caentury, 20A
and 1002

Inspection and Maintenance for Gamma Pipeliner
Wips Test for Gammatroen 20A and 100A

Wipe Test for Gapma Pipeliner

Wipe Test for Amersham-Tech/OCps 660 and 680
Inspection and Operatien of Source ChanQezrsd

inspeeticn and Operation of Source Changes for Anersham~
Tech/Cpa Hodel 660 and 680




SAFETY RULES

Dosage rate varies with the following:

a. Distance - Greater distance - Less exposure
b. Time - Less time - Less exposure

¢. Shielding - Thicker shielding - Less exposure

Radiographer Dosage

a., Weekly - 90 mR
b, Daily (5-day week) = 18 mR

Use warning signs and barriers. Monitor area to mini-
mize exposure to others and self.

Always wear film badge ‘and dosimeter.

In transit:

&. The machine must always be permanently tagged with
the following information:

(1) Source, number of curies and date of calibra-
tion.

(2) Company name, address and phone number.

Keep machine in a locked area at all times except
when in actual use.

A warning sign must be displayed on the door of the
area where the source is stored.

Complete dosage reports and survey reports daily.

Never retrieve dropped source with hands. Use rod,
tongs or other type pickups.

Make certain source retainer screw is always tight.
Always make certain camera door is closed and locked.

Make trial runs for time in new technigues.




Handle machine with care and do not damage in any way,

Do not always rely on calculated dosages.

Never remove the source from the exposure device by
hand; never attempt to perform radiographic exposure
using the open-air or free-source technique, i.e.,
where source is not physically or mechanically
attached to the exposure device.

Formulas

a. To find mR/hr for Iridium 192 at D, distance,
multiply number of curies by 5900 and divide
results by the square of the distance. For Cobalt

60, multiply curies by 14500 and divide results by
the square of the distance.

To find curies of Iridium 192, take the meter
reading at 10 or 15 feet, multiply the meter
reading by the square of the distance, The results
are mR/he at one foot. Divide this by 5900 which
resulty in the number of curies, For Cobalt 60,
divide mR/hr by 14500 rather than 5%00.

Iridium 192 has an emission rate of 5.9 R (5900 mR) per
hour per curie at a distance of 1 foot.

Cobalt 60 has an emission rate of 14.5 R (14500 mR) per
hour per curie at a distance of 1 foot.

Remember :

Radiation is invisible rays that cannot be detected
by physical senses.

Avoid entering the field of direct radiation.

Plan your operations, make dummy runs when
practical.

Always use common sense.
Never allow ungqualified persons to handle isotopes.

Storage of sov:sces and devices at job site in Non-
Agreement States:




Job site storage of locked sources and devices will
he in a locked building or locked radiographic
tral.er or vehicle and the area posted with
CAUTION: RADIOACTIVE MATERIALS posters.

If socked building is used for storage and access
to such r il1ding is available to persons other than
the Rad ographer i¢nd his Assistant, thy source or
device wi.l be secured in a locked metal or lo~ked
substantial wooden brx. The box will be posted
with CAUTION: RADIOA.TIVE MATERIALS posters.,

The storage area w.ll provide such protection that
no person, if continuously present in the area,
could receive a dose in excess of 2 mR in any one
hour or 100 mR in any sever consecutive days.




EMERGENCY PROCEDURES

In the event of an accident to the =ource or device,

such as a falling object hitting the device, immediately
do the following:

&. Return source to shielded position in the device if
possible. Conduct physical radiation survey to
assure source is fully shielded and lcck device.

Notify your supervisor, who shall in turn notify
the Radiation Safety Officer or the Branch Manager
in his abzence.

Do not use the device again until the Radiation
Safety Officer has made an inspection of the device

and personneal monitoring egquipment and grants
approval for its use.

In the event the source cannot be returned to the
device, immediately do the following:

(1) Set up and post a restricted ares, using a
survey instrument to determine the perimeter
of the area. If the survey instrument has
been damaged, use the enclosed table to deter-
mine the perimeter.

(2) Do not allow snyone to enter this area.
(3) Notify your supervisor.
(4) Continue to restrict entry into area.

(5) Supervisor .ill notify the Radiation Safetv
Officer or the Branch Manager in his absence.

Vehicular Accident

a. 1In the event of a vehicular accident involving by-
product material while traveling to an exposure
site, a restricted area must be set up and posted.

If a survey meter is operable, use it to establish
the perimeter of the restricted area.




1f the survey meter is inoperable, use calculations
or the enclosed table to determine the perimeter of
the restricted area, assuming that the source is in
the exposed position inside the vehicle. 1In the
case of a minor accident where it can be visually
Lvetermined that the source is safely stored in its
container, no restriction of areas is regquired.

4. If the survey meter is operable and no radiation
hazards exist and the vehicle is movable, continue.

e. In any case immediately after establishing the re-
stricted area, notify your supervisor and the local
civil authorities.

Source Disconanect

In the event of a source disconnect or loose source in
the field, the Radiographer will follow the steps given
in paragraph D, Radiation Survey of Working Areas. The
Radiation Safety Officer will immediately contact the
Radiographer by telephone. If the Radiographer is cer-
tain he can safely retrieve the source, he will tell the
Radiation Safety Officer of the circumstances and his
intentiona. The Safety Officer will check the Radio-
graphar's accumulated dose and figure the R/hr output of
the isotope at working distance, i.e., the length of the
handling tongs, and will tell the Radiographer the
amount of time he can spend in attempting to retrieve
the source. However, he will not esceed the exposure
time limit established by the Safety Officer. The
Radiographer will immediately notify the Safety Officer
of his success or the progress achieved. The Safety
Officer will then decide what further action, if any,
will be taken as to the continuation of work.

The following table gives the distance for different
source strengthse of Iridium 192 and Cobalt 60 at which
an area must be voped off to assure a reading of no
more than 2 mR/he. This table is based on the worst
condition possible and does not take any shielding
into consideration,
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IRIDIUM 192 COBALT 60
CURIES DISTANCE FROM LOURCE (FT) DISTANCE FROM SOURCE (FT)

543 851
529 830
51% 808
501 785
48¢% 762
470 737
455 712
438 686

421 660
403 631

184 €03
365 572
364 539
322 504
298 ' 467
272 426

243 3sl
211 330

172 270
122




NOTIFICATION OF INCIDENTS

Immediate Notification

Each Jicensee shall immediately notify the Director of
the appropriate NRC Regional Compliance Office as shown
in 10 CFR, Part 20, Appendix D, by telephone and tele-
graph of any incident involving by-product, source or
special nuclear material possessed by him and which may
have caused or threatens to cause:

a. Exposure of the whole body of any individual to 2§
REMs or more of radiation; exposure of the skin of
the whole body of any individual or 150 REMS or more
of radiation; or exposure of the feet, ankles, hands
or forearms of any individual to 375 REMS or more of
radiation; or

The release of radicactive material in concentra-
tions which, i{f averaged over a period of 24 hours,
would exceed 5,000 times the limits specified for
such materials in Appendix B, Table 1I; or

€. A loss of one working week or more of the operation
of any facilties affected; or

d. Damage to property in excess of $200,000.

Twenty-Four Hour Notification

Each licensee shall, within 24 hours, notify the Direc-
tor of the appropriate NRC Regional Compliance Office
as shown in 10 CFR, Part 20, Appendix D, by telephone
and telegraph of any incident involving licensed
material possessed by him and which may have caused or
threatens to cause:

a. Exposure of the whole body of any individual to S
REMS or more of radiaticn; exposure of the skin of
the whole body of any individual to 30 REMS or more
of radiation; or exposure of the feet, ankles, hands
or forearms to 75 REMS or more of radiation; or

The release of radicactive material in concentra-
tions which, if averaged over a period of 24 hours,
would exceed 500 times the limits specified for such
material in Appendix B8, Table II; oi




Ce

d.

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

Damage to property in excess of $2,000,

Reports

Any report filed with the Commission pursuant to
this section shall be prepared so that names of
individuals who have received expsoure to radiation
will be stated in a separate part of the report.

Each licensee ghall notify the Nirector of the
appropriate NRC Regional Compliance Office as
shown in 10 CFR, Part 20, Appendix D, by tele-
phone and telegraph immediately after its
occurrence becomes known to the licensee, any
loss or theft of licensed material in such
quantities and under such circumstances that it
appears to the licensee that a substantial hazard
may result to persons in unvestricted areas.

Additional reporting regquirements are shown in
10 CFR, Part 20.402.




D. DAILY MAINTERANCE CHECK OF RADIOCGRAPHIC DEVICE

The radicgrapher will perfornm a daily maintenance check of the
sxposure device and related radiographic equipment. Thise
inspection will be conducted prior tc the use of the equipment
sach day and before each shift that radiegraphic work is to be
performed., Report defective equipgsnt to the RSO immediately.
Do not attempt te use defective eguipment. After determining
that the eguipment is operative, record the condition of the
radiographic equipment.

1. Inepect the remote-control radiographic equipnent as
follows:

Inspect the cables for cuts, breaks, and broken
fittings

Ingpect the crank for damage and loose hardvarz.

Check operation of the control for freedom of drive
cable movement.

Inspact the guide tube for cuts, crimps, and broken
fittings.

Survey for radiation levels and record readings.
The radistion levels should be about the same as
those in previous daily inspesctions.

Check that all safety plugs are in place.

inspect the exposure davice for damage to fittings,
lock, fasteners, and labels.

Check for any impairment of the locking mechanism.

Record the results of the daily inspection in the
log.

inspect a typical pipeliner device as follovs:

a. Source Shield Assembly

Make a radistion survey of exterior surfaces of the
source shiasld assembly. With the center of the survey meter 6
inches (15 cn) from the surface, the radiation levels should not
exceed (.25 nmilliroentgen per hour per curie. Example: 80
curies x 0.25 = 20 mR/hr

Visually inspect for signs of damage. Check the
fastenings on the actuator Look for missing or loose fasteners.
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Check to ensure the safety wiring on the fasteners is
intact. Check the nameplats bearing the radiation symbol for
presance and legibility. Check that the lcck ie operable.

b, Control Assembly

visually check for damags. Test for leaks by turning
the control velve to OFF. Pump a vacuum of approximataly 15
inches and observe the gauge. The gauge ghould remain steady. A

falling gauge indicatez & leak. A leaking control assembly must
be repaired.

c. Systen Check
conduct the check in an area where the source may be
exposed. Position the source shield assembly ®o that the bean is
directed away from you and preferably into a shiglding wall or

floor. Place a survey meter turned ON adjacent to the projector
¢ you can observe it.

connect the tube to the source shield assembly.

Lock the projector.

Connect the tube to the correct assembly.

Set the control valve to OFF.

Pump vacuum to approximately 15 inches.

Turn the control to ON. Observs your survey meter.
The radiation level should not change. If the radiation level

increases, tha locl: is faulty and must be repaired.

Observe the vacuum gauge. A falling gauge indicates &
leak in the control hose or source actuator.

Turn the control to OFF.
Remove the hose from the source shield assembly.

IMPORTAKNT: Be sure the control valve is turned to OFF.
Be sure the hose ig removed from the source shield assembly
before unlocking.

Unleock the projector.
Replace the hose in the source shield assembly.
Turn the pump control valve to ON. Observe your surveay

meter. The radiation level should increase. Turn the control

valve to OFF. The radiation level should decrease to initial
level.

Record the results of the daily inspection in the log.
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5.

OPERATION OF THE GAMMA INDUSTRIES °"CENTURY® MODEL

Attach the guide tube, being sure to avoid sharp curving
of this cable. Monitor the camera with a survey meter.

Set the end of the guide tube in the desired location,
Fasten in position by tape, test tube clamp or fasten to
a tripod or wooden block.

Attach the control cable and extend to its fullest
length, with the control handle as far away as possible
from the end of the source cable, preferably behind some
acceptable type of shielding.

Unlock the unit and crank the control cable handle
clockwise until it stops. Observe the panoramic control
indicator which showe the position of the source to
within one inch. p

After the exposure, sourve is returned to the camera by
turning the handle counter-clockwise until the indicator
returns to “0.° Monitor the camera and guide tube with
a survey neter to make certain the source is ingside the
unit and is properly shielded.

The unit must be locked after each exposure tO prevent
inadvertent operation.
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OPESATION OF THE GAMMA INDUSTRIES PIPELINER MODEL ] CAMERA

1. Check the camera with survey meter., Radiation levels
should range between 5 mR/hr and 50 mR/hur at a
distance of 6" from the surface.

2. Remove dust cap.

3. Place knurled knob position so that it engages end of
shaft.

; 4., Screw retaining collar over knob.

i_ §., Place camera in position to make expoaure.

6. Unlock camera.

7. Expose source by rotating knurled know 180 degrees.
The operator ®"stretches® to keep his body as far away
as possible; this is very important.

i 8. Red indicator pin should now be in view.

| 9. Source i@ now exposed. Move as far away as exposure
; time permits.

10. After prescribed exposure time, turn camera “"off" by
rotating know 180 degrees opposite to step 7 above.
Remember to “stretch®™ %o keep body as far from camera
as possible.
- 11. Red pointer should have disappeared from view.

12. Approach cammera with survey meter in hand.

B 13. If meter indicates that source is in safe position,
A lock unit,

S NOTE: Source to be removed from camera only by Gamma Industries
. at direction of RSO.

e
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10.

11.

12.

13.

OPERATICH OF GRIOIA INDNESTRIES GAMMATRGH RWODEL 20A & 100A
Place ekposure device in the desired lcsation and lay out
the comrol cable and guide tube as straight as pessible.
Too mamy or too tight bende may restrict novemant of the
drive cable. Moniter camera with a survey neter.

Renove safely plug from the lock bex.

Turn control crank forward (clockvise) and exjposs about 8"
of drive cable.

connect contrel cable te source pigtail, matching keyway to
key oRr the mals and female SAP-T-KEY connacter.

crank the contrel cable back im (eounter-cleckwise) eo that
the male thread on the svivel connecter can be gcraved into
the loek box. Attech control cable.

Remove safety plug from the outlet nipple on the front of
the shield.

Connect acurce guide tuba by pullin? back tha sleeve on the
quick diesconnect and slide the fitting over the outlat

nipple. Slide the sleave toward the shield and turn it te
lock in place.

Uniock the unit by “urning the handls back (counter-
clockwise) which will permit the Rkey te bs turned.

crank cource ocut asmoothly, sleowing the speed of cranking
neay the and of travel 20 a@ not ¢to causs the source to
strike the and piece with undua forcs.

Survey te determine that radistion levaels are within
prescribad lirits.

At the end of the expesure, retract the source by cranking
counter-clockvise. HNonitor camera and guide tube with
survaey mater.

SURVEY CAREFULLY TO INSURE THAT THE SOURCE HAS RETURNED TO
THE SAPR DOSITION. If the survey metsr indicates that the
goures s not in the safe position, INSTITUTE EMERGENCY
TRES AT ONCE.

Turn ccank back (counter-cleockvise) and depress lock
plunger.
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10.

11.

12.

13.

ciam and secure the scurce stop of the master source
e at the desired loecation.

Positiom the axposure device at the desired location and
connact the extended sourca tubes &d reguired, layimg then
a8 straight as possible. Maintain a bend radiuse of no less
than twenty inches. Honiteor sxposure device with a
calibrated survey neter.

Nsver oparate this system with sore than three guide tube
sections, including the mastar source guide tube.

Rameve the eafety plug from the exposure device and connect
the souree guide tube(®) to the exposure devicae.

patermine where the contvel cables will be located and

positioned. Lay out the contrel cables with 2 radil of no
lase than 36 inches.

Connect the control cables to the suposure device according
te the illustrated seguence in Pigures 5.3 through 5.6.

Befors opsratier check all connections and beand radii, and
check the itien of the source shep, which represents the
radicgraphie focal pesition of the source.

Unleck the exposure device lock and rotate the selector ring
to the OPERATE pesition. The soirce ie now freée to movs.

Recheck to be sure that no unauthorized personnel are inside
the reatricted area.

Ccrank seurce out smoothly, slowing the epeed of cranking
near the and of travel so as nol to causae the sourcs te
strike the end pisce of the guide tube with undue force.

Survey to datarmine that radiatiom leovels are within
prescribed limits.

At the apd of the exposure, retract the source by cranking
in the RETRACT direction until the crank will no longer
ROVE,

Approach the axposurs device with the survey meter and
gurvey the exposure device on all sides and the entire
length of the guide tube(s). SURVEY CAREFULLY TO INSURE
THAT THE SOURCE HAS RETURNED TO THE SAFE POSITION. If the
survey meter indicates that the sougrce is not in the safe
pooition, INSTITUTE EMERGENCY PROCEDURES AT ONCE.
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16.

17,

18.

whon the seurce i@ properly etered in the exposurs device,

rotats eslecter ring from the OPERATE position to the
IOCR B on and secure it vith the expocure device lock.
Uniocehk § exposure device and rotats the sselecter ring fronm
LOCR to COMMECT. The contrel unit cenneetor will partially

disengage. Refer to illustrated Pigures 5.3 and 5.4 %o
dissngage the centrel cables from the @Xposure devicas.

Raplace the stevage cever in the control cablas connector
and potate the selecter ring te the 1LOCK pesition. Renove
the key and engage the leck 0 secure the sxposure device.
Survey the exposurs device on all sides to sasure the source
is propsrly secursd.

Unscrew the source guide tube and insert the storagse plug
into the guide tube connector and tightaen.

Return the exposure device to the storage arsa.
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e 5.2 Unluck the exposure davice with the key provided and turn the ssiector ring trom the LOCK position to the
CONNECT position. When the ring ie in the CONNECT position, the storage cover will disangage from the
Qxposure device as shown.

Connactor Caollar

p5.3 Slige the Modsl 551 connector collar back and op sn the jewe of tha Medel 681 cannactor. This sxposes the male
portion of the swivel typs drive cabls connactor 2@ shown.

Spring lwaded
iocking pin
1 (under thumbnail)

Lnneclor

@54 Engage the male and female portionte of the swivel connector as shown by depressing the spring-lcaded
locking pin toward the exposure device with the thumbnail Release the locking pin and test that the
connection has been properly made

MODEL 660-OPERATION AND MAINTENANCE




OPERATION

i
i
d

Figure 8.8 Cloae the jawd of the Modsl 831 connacter ever the swivel connsctor.

: Figure 5.6 Slide tha Modsl 881 connactor collar ovar the connector jaws. Mol the collar flush against the control unit
M connecter and rotate the esiscter ring from the CONNECT position to the LOCK position. Xeep the exposure device (ocked
i until oparation s ready to start.

MCDEL 660-OPERATION AND MAINTENANCE



OPERATION OF AMERSHAR - TECH/OPS MODEL 680

Positicm and secure the source stop of the master souree
guide tuba at the desired locatien.

Poaition the expesure device of the demired locatien and
connect the extandsd source tubes as reguired, laying thaeaa
a8 straight as pesaible, neintain a bend radius of no less
than twenty inches. HNoniter exposv—~ device with a
calibratad survey meter.

Never oparete this eystea with mere than three guide tube
sectionsd, including the master sources Quide tube.

Deternine the position of the exposure davice «llowing for
naxinus peesisls operating shielding. Remove the safaety
plug froma the syposure device and connact tha source guide
tube(®) o the exposurs device.

Determine whera ¢the contrel cables will be located and

pesitioned. Lay out the contrel cablee with a radii of no
lese than 36 inches.

Connact the control cables to the axposurs device accezxding
to the illustrated seguence of Section H (operation of
Anereham - Tech/Ops Modal 660), figures 5.2 through 5.6.

Befeve eperatien chaeck all connections and beand radii
thoroughly, and check the positien of the source 8top, which
roprasents the radicgraphic focsl pesition of the source.

Unleock the exposure device lock and rotatse the zelection

ring ¢to tha OPERATE position. Ths souzrca is now fres to
Bove.

Recheck te ba sure that ne unauthoriged personnel are inside
the restricted area.

Crank seource out aseothly, slowing the spsed of the cranking
near the and of travel co a® not Ce cauvae the source to
strike the end plece of the guids tube with undus force.

Survey teo determine that radiatien level:s are within
prescrizad limits.

At the end of the expoeurs, retract the source by cracking

in the RETRACT direction until the crank will ne longseyr
ROVE.




g 1.

14.

15.

16.

17.

18.

dovice vith survey mster and survey
® device on all sides and the entire leageth of
euba(s). SURVEY CAREBFULLY TO INSURE THAT THE
RNED TO THE SAFE POSITION. If the survey

' Guico is not in the safe pesition, INSTITUTE
PROCEDURES AT ONCE.

when the eource is properly stored im the exposure device,
rotate the selecter ring from the OPERATE position to the
LOCK position and securs it wikh the exposure dsvice lock.

Unlock the expesure device and rotate the selector ring from
LOCK te CONNECT. The control unit connector will partially
disengage. Refer to the illustrated figuzes in Section H
(oparation of Apsrcham - Tech/Ops Medal 660), gigurea 5.3

and 3.4 to disangage the contrel cables from the exposure
davies.

Replace the sterage cover on the control cables coanactor
and rotate the selacter rimg to the LOCK pesition. Renove
the key and engage the lock to securs the axposurs devica.

Survey the exposure device on all sides to ensure thse seurcs
is properly secured.

Unecrev the ssurce guide tube end insert the storags plug
into the guide tube connecter and tighten.

Return the exposura device to a leck storage arsa.

Vi-21
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B FOR AMERSHAN-TECH/OPE MODEL 660

J. INSPECTION AND MAINTEMANC

The Radisticm 8afety Officer is roguired te perform the periedic
inspection of axpesure devices at intervals not to exceed 90 days
or whenever oparation of the device appears to be impaired
through abuse or wear. However, it should be emphasized that
this applies only te the device. DO NOTHING TO THE SOURCE. If
the source appasrs worn or faulty in any way, contact Anerchas

inc. In order to perform device inspection and maintenance,
preceed as followa:

Drive cable, contrel housings and source guide tubee - Follow
theze steps to disassenble to service the drive cable, control
housings and source guide tubse.

1. Disconnect the control unit from the exposure device.

2. Turn the hand crank of the control unit in the aeaxpose
direction until the crank will no longer turn. DO not use
foree, as this nay dapage the drive wheel inside the contrel

box. The ensrgent cable should be cranked into a bucket or
other container te keep it clear.

3. Disconnect the control housing frem the retract side of the

crank and remove the otep epring from the device cable. The
drive cable will not pas@ through the crank.

4. Tuzrn the erank until the drive cable is totally dis-
connected.

5. Pull the drive cable out through the ¢ ntrol cable cennector
and coil it with & radius of no less than 4 inches.

6. Remove the control cabls connactor and coanector plug from

the contreol heusinge, and discennect the other control
housing frem the crank.

7. Clean the drive cable with chlorothens and flush the control
houzinga and scurce guide tubes.

8. Using ocompresssd dry air (15 psi maximum), thoroughly dry
the ézive cabla, contrcl housing, and guide tubes, any
repaining seolvant can cause persanant danage.

9. Check the source guide tubes for binding by helding tham
vertical and dropping a dummy source through them. Wipe the
guide tubes and control housings with a cloth soaked in
chlorothene and flex them to check for internal Jdamage.
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ge ie evidsaced by a crunching fesling whan the housing

While doing thie, fesl for dente. Cut,

flattsm OF blunt cemtrel housinge en guide tubss should bs
ropalirad or veplaced.

Using & Nedel 550 no-go gauge, check the male connsction of
the drive cable. If the ball of the connacteor fits through
the hele of the gauge or the ball shank fite inte the slot

in the gauge, the cennector is worn and the cable nust be
replacsed.

Lightly grease the cabls weing & nDulti-temperature grease.

Attach the centrol housing te the axposura e#ide of the
control box and te the cennsctor.

Feed the drive cable inte the nousing as far as it will go.
Az the drive cable is baing fed in, feel the resistance to
the drive cable teo detsct any binding of the cable. This

indicates a dent in the contrel housing which should be
repaired or replaced.

Purn the hard crank until the drive cable is protruding, and
gcrey ths stop spring to the end of the drive cable.

Connect the othar contrel housing te the crank and to the
cennector plug.

Turn the crank fully ¢e the retract positien and watch for
any binding of the drive cable to check the other ssction of
the centrol heusing for dents. Repair or raplace the
contrel housing, if necessary.

Place plastic dust caps on the ends of the eource guide

tubes and control cable connecter ¢to eliminate dust
accumulation.

To service ths expesurs device, remove the source following the
scurce changimg precedures of Section R. Bafore removing source,
check the female device cable connsctor of the eouree with the
no-go gaug®, 1If the connector is worn, replace the sourcs
connsctor &f scen as possible. After the source has baen

renoved, eeEvice the exposure device by parforming the fellowing
steps.

1.

Renove the danger tag fro@ the bottom of the rear plate and
renove the rear plate by unscrewing the six phillips head
screvs securing the rear plate to the exposure device body.




Unlesk the connsctor leck and then remove he leck assembly
and control unit cornection assembly by unscrewing the six
socket head screve securing them to the rear plate.

Pisassasble the contrel unit ceonnector assambly, sea figure
7.5 for erder of removal.

Disassanbla the Jlock assembly, see £figure 7.6, Order of
Ramoval. Rameve the lock frem the logk ratainer by
unscreving the screws and turning the key $0°,

Remove the front end plate frem the sxposure device, and
renove guide tube connactieon and retaining ring with pliess.

Clean all parts in chleorothens and flush the sarvice tubs
with seolvent. Dry the parts and the sourca tube thorou,ly
uaing dry comprezssd air.

Inspact all partas for danage or axcessive weayx, and replace
if necessary.

Lightly greasa all meving parts at their contact surface
using multi-tasperatures grease.

Replace front end plate, anéd secure with the preper ascrevs.

Replace the loeck by placing the returnad springs and spring
guides into the lock, depressing the intermnal plunger,
<nsazrting the lock into the lock returner and seecuring the

lock with the propes screws.

Securse the leck assenbly to the rear plate with the proper
BCrave.

Reaspamble the centrol unit cennsction assambly.

Connect the jumper to the short length drive cablae and
inasrt ths cable through the rear end plate and control unit
cenpnactor asgambly.

Ingezt the U-teol into the contrel unit connection assembly

and cheak the operation by turning the selection ring frem
OPERATE ¢c CONWECT several times.

Secure the rear end plate to the sxposure davice and handle
using the propar screws and replacs the protective plats
ovar the bottom two near plate screws using pop rivets.

Reload source into the exposure device.

Survey the exposure davice on all sides to ensure that
radiatien levels do not sxcesd 200 aR/hr at the surface.
and 10 aR/hy at 3 feet from the surface.
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§ K. INSPRCTION AND MAINTEZMANCE AMEROHAN - TECH/OPS MODEL 680

The Radiaticsm Safety Officer is reguired to perferm the periocdic
inspaction of expogsure devices at intervals not to axcesd 90 daye
or wheraver operation of the device appears to be impaired
through abuse or wear. However, it should ba enphasized that
thie applies only to the devicse. Do nothing %o the soureq. If
the source appears worn or faulty in any way, contact Anarshan
Ine. In orday to perform device inepection and maintenance,
procead as followa:

:.—v_

o)

prive cable, contrel housings and source guidae tubes - Follow
these stops to disassemble to service the drive cable, control
housinge and source guids tubes.

1. Disconnect the control unit from the exposure device.

2. Turn ¢the hand ecrank of the contreol unit in tha expose
direction until the crank will ne longer turn. Do not use
force, as this may danage the drive wheel inside the control

box. The smergont cable should bs cranked inte & bucket or
othar container to keep it clear.

Disconnect thae control heusi from the retract e£ide of the

crank and repove the stop epring from the device cable. The
drive ceble will not pass through the crank.

Turn the crank until the drive cable ia totally
diaconnacted.

Pull the drive cable out through the contrel cable connactor
and coil it with a2 raedius of no less than 4 inches.

Renova the control cable connsctor and a connecter plug

from the contrel housings, #nd discomnnect the other control
housing from the crank.

clean the drive cable with chlerothema and f£lush the control
housings and source guide tubes.

Using. compressed dry air (15 pei maximum), thoreughly dry
the drive cable, contrel housing, and guide tubes, any
repaiming selvent can cause persanent dapage.

Check the source guide tubes for binding by holding thea

vertical and dropping & dummy source through them. Wipe the
guide tubes and control housings with a cleth soaked in
chlorothene and flex them to chack for internal damaga.
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Demece L8 evidanced by a crunching feeling whan the houaing

or tubé is bept. While doing this, fesl for demts. Cut,
248 oF blurt contrel housings om guids tubes should be
\g@8 oF replaced.

Using & Kedal 550 no-go gauge, check the male connection of
the drive cable. If the ball of the connector fits through
the hele of the gauge or the ball saank fite into the alot

in the gauge, the connector i@ worn and the cabls Dust be
replacead.

Lightly grease thae cable using a multi-tampsrature greass.

Attach the contreol housing to the exposure side of the
control box and te the connector.

Fesd the drive cable into the housing as far as it will go.
As the drive cable is baing fed in, fesl the resistance to
the drive czhbls to detsct any binding of the cabla. This
indicates a dent in the contrel housing which sheuld be
repaired or replaced.

Turn the hard crank until the drive cable is pretruding, and
screw the @top spring to the end of the drive cable.

Connect the ether centrol hcusing to the crank and to the
cennector plug.

Turn the crank fully to the retract position and wa%cli for
any binding of the drive cable to check the othaer section of
the contrel housing for dents. Rspair or replace the
control housing, if necessary.

Place plastie Aust caps on the ands of the source guide

tubse and conrtrol cable conn@ctor to eliminate dust
accumulation.

To servics the sxposure device, remove the source following the
gource changing proeedures of Ssction R. DBefore remeving source,
check the female devics cable connector of the seurce with the
no-go gauge. If the connector is wern, replace the source
connector 28 soon as possible. After the source has besn

repoved, service the sxposurs device by performing the following
steps.

1. Renove the danger tag from the bottom of the rear plate and
remove the rear plate by unscrewing the six phillips head
scrovs securing the rear plate to the exposure davice ktwdy




Unlocek the connscter leck and then remove the loek aszenbly

and eontrel wnit eonmeetion essembly by unscrewing the six
serevs saecuring them to the rear plate.

2sckat hea &

Disassemible the contrel unit connector assembly, see f£igure
7.5 for exder of removal.

The seource shield portion of the sxposurs device is not
repairable in the field. Ssel wires have been attached te

pravent cpaning the shield which eould resuvlt in a serious
radiation sveraxposure.
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L. PERIODIC INSPECTION AND MAINTENANCE FOR GAMMA
INDUSTRIES CENTURY, GAMMA INDUSTRIES GAMMATRON

The Radiation Safety Officer is required to perform the periodic
inspection of exposure devices at intervals not to exceed 50 days
or whenever operation of the device appears to be impaired
through abuse or wear. However, it should be emphasized that
this applies only to the device. DO NOTHING TO THE SOURCE. 1f
the source appears worn or faulty in any way, contact Gamma
industries. In order to perform device inspection and
maintenance, proceed as follows:

1. Remove safety cap in lock box and inspect source conec-
tor. The holding pin should have a true 90-degree
elbow, it should be straight and parallel with axis of
source connector and the key on apex of elbow should
not be worn excessively. Check flexible cable at
connector for straightness.

Maintenance: If the elbow is not bent out of line, the
mating connector should then be connected to the source
and tested by pulling straight back on cable applying
about 30 to 40 pounds pressure.

The lock plunger should be inspected and checked for
ease of operation., Foreign matter may at times foul

the plunger and make it inoperative. The lock plunger
may not retract to its fullest extent which is 1/2 inch.

This would prevent free travel of the source in and out
of the lock box.

Maintenance: The lock plunger may be removed by remov-
ing the two 8-32 set screws in the lock box. Wash lock
in solvent to remove dirt or other foreign matter. Lock
may also be cleaned and lubricated by spraying a lubri-
cant (such as WD-40 into the lock).

Inspect the source outlet nipple by first removing
safety plug. The outlet nipple should be round and
smooth so that it will match with the ID of the source
tube.

Maintenance: If the outlet nipple should be out-of-
tound 1t can sometimes be straightened by using a
punch or round bar on the inside of the outlet. If
it cannot be straightened or if the nipple has been
broken by dropping the unit, it must be replaced.
This replacement can be done in the field shop, or
returned to Gamma Industries.




Inspect labeling on exposure device. The warning signs
and source identification tags srould be distinct and
legible.

Inspect source tubes for damage such as crimps, foreign
matter, ease of connecting, and disconnecting from
exposure device.

Maintenance: Crimps, kinks, and other damaged places
may be cut out and connectors placed on ends so that
tube is not shortened excessively. The quick disconnect
coupling that connects toO outlet nipple of exposure
device may be removed with heat and replaced., Foreign
matter may be washed from tub2 with solvent and blown
with compressed air.

Inspect sburce connector on drive cable. The hole
should be 7/64° in diameter when new, This hole should
show some wear after much use but should nt* be out-of-
round to the extent that it will disconnect <{rom the
mating piece other than in the correct position. It
should not be loose on the drive cable., The portion of
the connector with the connector hole should not be

bent, but should be straight and parallel with body of
connector.

Maintenance: This '/orn connector may be replaced by

one of two methods:

a. Send back to (amma Industries to have new
connector replacement.

b. Order new core with connector attached.

Inspect remainder of drive cable for wear, rusty sec-
tions, causing cable to become stiff and non-flexing,
kinks, or other damaging conditions that would prevent
cable from vunning on gear in the gear box housing.

Maintenance: The drive cable should be cleaned with a
solvent such as varsol, diesel fuel or some other sol-
vent that will not dry out. This is done to remove
sand, dust and other foreign matter that will cause
abrasiong in the exposure device and gear bOx drive
mechanism. Drive cable that has become rusty and non-
flexible should be replaced. Failure to replace cable
may cause controla to become stiff, hard to operate,
wear excessively, and possibly break. The cable would
usually break when the source is exposed. Lubrication
of the drive cable is important. In areas where there
is a problem with sand or other abrasive material, dry
powdered graphite 1is excellent. Graphite should not be
used continually, however, since the graphite will tend
to pack in the gear box and cause excessive wear to the
gear housing and t~ the gear. where the control cables
can be kept reaso.ably clean, a ligh* o1l will be
adeguate.
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tnspection of control assembly. This assembly consists
of the gear box assembly and the crank handle. The
bronze bushings in the gear housing and the plate are
the most likely places to find wear. When these bush=
ings are worn they tend to permi% the gear to wobble
and eventually wear out., Usually (due to some buiid-
up either on the drive cable or the gear teeth) there
will be some wear around the inner civrcumterence of the
housing. This will permit the drive cable to slip on
the gear and prevent source from moving properly through
the exposure device.

Maintenance: It is suggested that if powdered graphite
18 used as & lubricant, the gear box be cleaned with
compressed air occasionally so as to remove any packed
graphite in the gear mechanism. The application of some
type light oil on bronze bushings will help prevent ex-
cossive wear. 3

Inspect drive cable housing or conduit. This ccnduit
can be damaged by dropping it ag¢ross a hot weld, severe
kinking, or by dropping some object on the conduit. Any
of these can prevent the drive cable from moving freely.
The conduit at the end connections may become damaged
from flexing while being assembled or disassembled.

Maintenance: In any case where the inner liner has been
dameged, cthe conduit must be veplaced. When the outer
covering has been damaged, waterproof tape should be
wrapped around the break to prevent the entrance of
water or other corrosive substances. If the extreme
ends of the conduit are damaged, these can be replaced
with new pieces by returning the conduit to Gamnma
Iindustries.




M. PERIODIC INSPECTION AND MAINTENANCE FOR
THE GAMMA INDUSTRI' FIPELINEKR

The Radiation Safety vt .scer is reguired to perform the
inspection of exposure devices at intervals not to exceed 90 days
or whenever operation ¢f the Zevice appears to be impaired
through abuse or wear. It shoulc be emphasized that this applies
only to the device. NO ATTCMPT should be made to visually
inspect cr remove the SOURCE. Inspection and replacement of
sources must be performed by skilled personnel at Gamma
industries in Baton Rouge, Louisiana.

since the PIPELINER must b2 returned to Gamma Industries for
source replacement, a complete inspection and all necessary
repair work will be accomplished upon receipt by the
manufacturer. The following safety checklist may be applied by
field personnel: y

1. The lock plunger should be inspected and checked for
ease of operation. Foreign matter may at times foul
¢r2 plunger and make it inoperative. The lock plunger
may not retract to its fullest extent which is 1/2
inch.

“aintenance: The lock plunger may be removed by remov-
\ng the two 8-32 screws in the lock box. Wash lock in
sclvent to remove dirt or other foreign matter. Lock
m , aleo be cleaned and lubricated by spraying a
lubricant (such as WD=40) into the lock.

2. Inspect labeling on exposure device. The warning signs
and source identification tacs should be distinct and
legible.

3. Should significant resistance be encountered in turn=-
ing the rotor, the unit should be returned to Gamma
Industries for inspection and repair.




WIPE TEST PROCEDURE FOR GAMMA INDUSTRIES GAMMATRON
MODEL 20A AND 1004

Using a survey meter, ascertain that the source is in a
safe position and camera is locked.

The Radiographer will use a Gamma Industries Kowipe Leak
Test Kit.

From the wipe test kit, dissolve the contents of the
detergent packet in a small of volume of water. Using
the swab from the left packet, dampened with the deter-
gent solution, thoroughly wipe the inner walls of the
cable neat the open end. Replace the swab in the left
packet. Using the dry swab from .': right packet, wipe
the same areas again., Replace thi. swab in the right
packet. A Gamma Industries Xowipe Leak Test Lit will
oe used,

After wiping the cable, connect the cable to t'e

*"camera,"” and prepare the wipe fit for mailing Lack to
Gamma Industries, Inc.

Using a survey meter, determine if there is any
radiation being emitted from the wipe test kit.

a. If there is no detectable radiation being emitted,
the wipe test should immediately be mailed back to
Gamma Industries for testing and reporting results
to you.

1f there ies detectable radiation being emitted, DO
NOT MAIL the wipe test kit but immediately inform
the Radiation Safety Officer of this condition.

NOTE: The wipe test procedure will be performed only Ly a
Radiographer.




WIPE TEST PROCEDURE FOR GAMMA INDUSTRIES PIPELINE MODEL 1

The Radiographer will perform the wipe test using a
Gamma Industries Kowipe Leak Test Kit.

Using & survey meter, ascertain that the source is in
a safe position.

Be sure that the unit is locked and secure.

From the wipe test kit, dissolve the contents of the
detecgent packet in a small volume of water. Using
the swab from the left packet, dampened with the
detergent solution, thoroughly wipe any surfaces of
the device that are apt to be contaminated as a result
of a leaking source. Be sure to wipe the joint where
the face plate bolts to the bottom of the device.
Replace the swab in the left packet. Using the dry
swab from the right packet, wipe the same arcas

again. Replace the swab in the right packet.

Using a survey meter, determine if there is any radia-
tion being emitred from the swabs.

1f there is no detectable radiation being emitted,
the wipe test kit should immediately be mailed
back to Gamma Industries, Inc. for testing and
reporting results to you.

1f there is detectable radiation being emitted, DO
NOT MAIL the wipe test kit but inform the Radiation
safety Officer of this condition.

NOTE: The wipe test procedure will be performed only by a
Radiographer.
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WIPE TEST FOR ANERSMAN-TECH/OPS8 600 AND 680

Using & Gurvey mater, ascertain that the source is in & eafe
positich and the exposurs device ie lockead.

AmershameTech/Ops leak test kit will be usaed.
Moisten the wipe test swab with water.

Wipe the ineide of the S-tubs and the female connector
assepbly with the wipe test swab.

Place the wipe test swab in the plastic envelope.

Using 2 survey mster, determine if theore is any radiation
being emitted from the plastic enveleope.

A. If no detectable radiation is being emitted, the wips
tast plastic envelope should bs mailed impediately to
Anerghan-Tach/0ps. :

5. If radistion levels are in & detectabla range,

PO MHOT mail the wips test envalope and DO NOT USE
the exposure device but netify the Radiation
safaty Officer immaediately of the condition found.

The wipe test procedurs will be performed by a radiographer
only.




Inspection and Operation of Camma Industries Source Changers

IMBORTANT - READ CAREFULLY BEFORE CHANGING SOURCE

SOURCE CHANGING INSTRUCTIONS
FOR C-10 SHIPPING CONTAINER

SIRCIE Soure® LoRVIQUrstion
Attached is & cross-sectional view of the shipping container used for
tranaporting your pigtail source. The container has two lock box@s — one® on
each side. The unper lock box is labeled “NEW SOURCE" and the upper tube

containg the new source. The lower lock box and tube will be used to return the
docayod source to Gamma Industries.

The following procadure should always be followed in the source changing
operation:

ALWAYS HAVE A PROPERL / OPERATING SURVEY METER AT HAND
WHEN CHANGING SOURCESI

Survey the C-10 shipping container with meter. The radiation intensity
should not exceed 10 mR/hr at 1 meter from any surface of the C-10.

Open @ lower lock of the C-10 shipping container. Remove the safety
plug.

Connect cne end of short sxchange tube (provided in the shipping barrel)
to the lower lock box of the C-10 shipping container. Attach the other end
of the short exchange tube to your camera. See Figure 1 below:

CONTROLS

c-10
SHIPPING
CONTAINER

FIGURE 1

Crank your old source into the C-10 shipping container until it reaches a
definite siop.




Survey to assure that the old source has reached a safe position.

Lock the lower lock of the C-10 shipping container ontd the old pigtail
locking ball. You must be awere that the source could be removed from
the open end of the lock box if the lower lock i@ not locked.

Remove the short exchange tube from the C-10 shipping container.
Disconnect the control cable from the old pigtail. (Attempt to move the
pigtail into and out of the C-10 shipping container to assure the lock is
depressed upon the pigtail locking ball. If the pigtail can be moved, then
open the lower lock, carefully push the pigtail into the container, and
lock the lock upon the pigtail locking ball. This will assure that the old
source will remain properly locked and shielded during the return
shipment.

Remove the source protecior cap from the uppar lock box and attach
the source protector cap over the old source pigtail in the lower lock
box.

Attach the control cable fo the new pigtail which ig in the upper lock
box.

Attach shert exchange tube to the C-10 shipping container upper lock
bux. See Figure 2 below:

"l

C-10
SHIPPING
| CONTAINER

11. Unlock the upper lock from the new source.

12. Standing as far away as possible, crank the new source from the C-10
shipping container into your camera.




Lock your camara lock.

Remove the shor exchange tube from your camera. Remove the short
gxchange tube from the C-10 shipping container.

Insert the safety plug into the upper tube of the C-10 shipping container.
Lock the upper loc! -~ t © @ C-10 shipping container.

Survey.

Place the C-10 into the barrel in the same ongntation which it was
received. Place the short exchange tube into the barrel. Place the top
on the barrel and secure with the locking nNng.

Inger a safety seal into the barral lock fAng.

Survey. (The radiation intensity snould not exceed 200 mR/hr at any
barrol suriace or 10 mR/hr at one meter from any barrel surtace.)

END OF SOURCE INTERCHANGE INSTRUCTIONS




INSPECTION AND OPERATION OF SOURCE CHANGERS FOR AMERSHAM
HODEL G660 AMND 680

Survey the source changer to ensure the source i# in the
proper storage positien.

Position the source changer and the exposure device close
together so that one section of source guide tube will
connect than with ne sharp turnse or bends.

Remove the storage plug from the exposure device, and attach
the source guide tube. Remove the source charger cover and

attach the other end of the tubs to the empty chambar of the
source changer.

Attach the contrel unit te the exposure davice.

Crank source rapidly from the exposure device to the source
changer.

Approach the source changer and source guide tube with 2
survey meter te ensure that the source is fully within the
safe position of the source changer.

Open the source guides and disconnect the devica cables from
the source assenbly by moving the lock pin down and sliding
the drive cable connector ball out through the keyway.

Disconnect the source guide tube from the changer. If a
replacement source is to be installed in the axposure
device, connect the source guide tube to the fitting above
ths chamber containing the new source and couple the drive
cable to the new soarcs.
a. Removal of the source from service. Connect the
drive cable to the jumper that is clipped inside
the storage cover of the sxposurs dev.ce.

Return to the controla and crank the new source (or jumper)
inte thae exposure device.

Survey the axposure device to ensure that the process has
been properly completed. Rotate the selection ring to the
lock position. Survey the source guide tube and source

changer to verify that the source has bsen corraectly
transferred.

Secure the source in the service changer in accordance with
the appropriate source ch:rger instruction manual.




i2.

13.

i4.

15.

¢ the centrel unit and source guide tube from the
gure device, diesemble and discunnect the source guide
tubm f@cm the source changer.

Renove ¢he source identification plate from the expesure

doevice and attach it with seal wire to the source hold down
cap.

If the exposure device contains a source, affix the
icentificatiun plate of the nevw source to the exposurs
device, if not, attach an empty tag to the handle of the
exposure device.

Raturn the source changer te Amerschan-Tech/Ops with ths
proper ehipping labals attached.
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LAW ENGINEERING
Monthly Keport of Radiation Surveys

e | Source No. Curies | Job & Location

Safe Distance m My

Technician

L B —
el .

e s —

i G —

L

A copy of this report is to be kept in file at the originating office

Law Engineering

I |



DEPARTURE
EMERGENCY

PROCEDURES ¢

Vahicular Accidant:

a)

b)

In the svent of a vehiculayr accidernt invelving product
naterial while traveling to an exposure aite, a
restricted area muat be sst up and pontesd.

I survey metar is operable, use it to establish the
perineter of the restricted area.

If the survey meter is inoperable, use culeulations to
deternine the perinmater of the restricced arsa,
assuming that the sourece is in the exposed position
insida the vehicle. In the cass of a minor accident
vhere it can be visuvally determined that the source is

safely stored in ite contalner, ne restriction of areas
is reguired.

if the survey meter is operable and neo radiation
hazarde exist and the vehicle is movablae, continue.

in any casa impediately after aectablishing the
rastrictsd arsea, notify your RSO:

VA.R80: Grant Lilley Homa 703/791-6569

0ffice 703/968-4700
HAT. MGR/WASH.: Chris Hodges Home 703/754=2002

Office 703/9266-4700
WASH. BRNCH MGR: William Mosher Hone 301/997-1564

Office 703/968-4700
B-P MAT. LIC. COORD.: G. Miller Home 404/979-5347

Office 404/396-E000

SIGNATURE




Radiographic Location

Radiographer __ Inspector

Radioisotope —_— Se2rial No.

Projector Serial No. Projector Kodel Wo.

Curvey Meter Model No. Serial No.

Calibration Dueg Date

Was the radiographer weaéinq & film badge
and dosimeter?

HWere other individuels working within the

restricted acgea wearing film badges and
dosimeters?

Was the testricted area posted with

"CAUTION (or DANGER) RADIATION AREA®
signa?

Wae the restricted area properly
controlled te prevent unauthorized entry?

Was the high radiati n area posted with
"CAUTION (or DANCER) HIGHE RADIATION AREA®
signae?

Did the radiographer have a culibrated and
properly operaiing survey meter?

Was the utilization 1ng properly filled
ont?

pid the radiogr~~her have sufficient

knowledgs of safety rules? (Ascertained
by oral guestions.)

Was the radiographer working with
defective equipment?

Did the radiographer properly survey the
source projector and source tube and take
a radiation reading 1 foot (0.3 m) in
front of the soutrce following the
radiographic exposure?




11. Were radioactive isotopes stor®d properly

and kept locked to prevent unauthoriszed
removal ?

12. Was the storage area posted with "CAUTION
(or DANGER) RADIOACTIVE KATERIAL® signs?

i 13. Did the radiographer posseas a copy of the
i applicant'es operating and emergeancy
‘ procedures and, as applicable, State or
WRC ruleg arnd regulations for protection
againat radiation?

14, Wege there any items of noncompliance
other than those listed on this form? (If
any, explain in remarks.) ~

Remarks

YES

NO




U, & BUCLBAR REBULATCRY CRISRGICH ﬁﬁw ‘
OCCUPATIONAL EXTERNAL RADIATION EXPOSURE HISTORY
S56 Iratustiond on tha Bask ‘
; ME PRINT = LAST FIRSY, AND MIDOLE) T2 SOCIAL SECURITY NO.

——

3. DATE OF BIATH (MONTH, DAY, YEAR) 4. AGE IN FULL YEARS (N)

6 PREVIOUS GAPLOYRAENTS INVOLYING | O DATES OF ERPLOYRTNT 7. PERIO0SE OF EXPOSURE | A WOLE BODY | © AECORD OR CALCULATED
AADIAT 0N EXPOBURE -LIET RAKSE AND (FRO-TO) (REM) (INSERT ONE)
ADDAEES OF BAPLOYER

=11, ACCUMULATED GCCUPATIONAL DX

13. CALCULATIONS - CERMIEDIGLE DO2E 112 CRTIFICATION: | CERTIBY THAT THE EXPOSURE HISTORY
WHOLE BODY: LIGTED 1M COLUSRE 0, , AND 7 1S CORRECT AND COMPLETE
TO THE BEGT OF MY RNCWLEDAE AND BELIEP.
(A) PERMIGSIBLE ACCUMULATED Ppm— ABM
CORE = B(k=18) o
(8) TOTAL EXPOBURE TO DA.TE . neM| EMPLOYED'S SIGNATURE OATE
(FROM ITEM 11)
.
() UNUSED PART OF 9 . acny & NAME OF LICENORE
PE AMISSIBLE ACCURMULATED
DOSE (A-8)




INSTRUCTIONS FOR PREPARATION OF NRC FORM 4

This form or 2 clegr end logible record centaining 6l tha
informaticn reguirod On this forfm must Ba progsred By eesh
licenas of the Muskoar Reguizstory Commission who, purtuant to
Ssctien 20.101, propoess to oxpoa &n individusl 10 A rediation
dom@ in exes® of the amounts epstitied in Parggresh 20.101(8)
of the reguietions in Part 20, “Stendaras for Protection Agsingt
Redigtion,” 10 CER. The reguiramant for completion of this
form 1 contairad in Section 20102 of that raguiation. The
informatior> containgd in this form s used for estimating the
exwemal sccurmuiatad cccupationsl dosa of the individual for
whom tha form s cempletad. A csperate Form NRC.€ shall b
completed for esch individugl to be expoted 10 a rediation doge
in axcees of the limits @ecified in Poragraph 20.101(a) of Part 20
of the Commigaion's regulations.® Listed bolow by itom e
instructions and agditional information directly partingnt to com-
plating thig form

Item 9

of the individugl as calculated under Saction
20.102. Do 18 to be givan in rom.

“Doss t0 e wholka body"' shall b3 deamsd to in
cluds any do2 10 the whold body, gonaas, active
bloed-forming OfGaNg, haad and trunk, or lens of
eve

Atter eech entry in Item B indicate in ltem 9
whether dose 18 obwined from records or calcy
lated in sccordance with Sectien 20,102

itern. 10. Self-expianstory

Tows! Accumeiotsd Qucupetiensl Deza (Whols Boay)

itam 11. The total for the whole body s obtained by wum.
mation of all vaiues in item 8
|dentification
Cortification
lwm 1. Self-axplanatory
Iem 2. Saelf-explanatory except that, if indevidusl has no
somal weurity numbar, the word '‘none’” shal! be item 12. Upon completion of the report, the emp it
inssried. certity that the information in Columns & 7
item 3. Selt-explenatory. i ECCUPSIa and COMDIATS 10 the best of i
itam 4 Enter the age n full years. Thisiscalle N when ladge. Tha date 8 the dotw of his ugnature
uesd in calculating the Permigaible Dosz. N 19 equal .
to the numtier of yaers of 3¢ of tha individuel
on hig I3t Birthacy. Cataulstions
. Y- Itam 13. The lifetima zscumuisted occupationsl doss for

essh Individual and the permisaibie O undor
Paragreph 20.101(b) are cbwinad by carrying out

Item 5. Ligt the neme and addrea of egch previous om- the following stops: Tha velug for N should ta
ployer angd the zcidrsss of amploymsnt. Ster with taken from igam 4. Subtract 18 from N and muit-
the mast reeent eMployer and work ek ply the ditference by 5 am. (For axample, John

Smith, sga 32. N = 32, PAD = 5(32:18) = 70 rem,)

includ? only thoe porieds of amployment snce Enter totsl axposurs to date from 'tam 11 Sub

e eighienth birthdgy wolving occupational tract (D) from (3) end enter the difference undar

exposure to redisgtion. For seriods of eifemploy- (c). Tho velua in (c) ragroents the unused pan of

maat, inesn the word ' @ifemployed.” the permissibla sccumulotad dose. This vaive for

item 6. Give %o dot? of o6zh omploymant lised in |tem B, parmiE@iblo daae 19 0 be camied torwero to Form

item 7. Ligt penicts duning which occupstional oxpAsurm NRC-§, “Current Occupstional Extarnal Ragiation
to radiotion cosurred. Exposura (Whole Body)

llom 8. List the do=s recgrcad for eech period of sxoosum

from v records of DIGYIcUS CECUREUICNS! expesUR

TYh lere mouiNes B0 KTAGEO € I8 IMDIYe) SRR,

Iem 14 Soif-oxplonatory

L
|

«ho sEDly INfOrMSion M the Rudies Reguigtery
dmmeribey ot 40 Pesare Regster 48294 (Oceney 1. 1678).

PRIVACY ACT STATEMENT

Pureuent to § U.S.C. E52010) (), enazted intn ksw by ssevon 3 of B Privezy Ast of 1074 (Public L $3-870), a following saimant 1 harnighad to INaN IduMs
Commumen o Porm NRCS. This Infmation 1§ MEATENEY I 6 TYIEM of recards dcgnasa & NRC27 ind

g

1. AUTHORITY Soaticrs €3, B3, 68, 81, 103, 103, 181(2), snd 181 (o) of e Ateavs Encrgy Act of 1284, 0e emanded (42 US.C 2073, 2080, 2088, 11!
2133, 2133, ZI1 ®), cral 2DV (@) Tho suthenty (or colkeiting $10 sazial asurify numes? is 10 CFR Pen 30

2 PRIRQIPAL PRURET2EE)

JoEn rERSE.

3. ROUTINE USBSE mmmmwnmmumﬂmmmmmnwmwvm'm’
mmammawmmamummmmmanmmmm Tha informouon
Mmumnmwlm.smt.ummmmmtmmmmauumamwvmw of igw ond in the
couran ¢ GN SEMINIEE 07 NEiSIel OroecsEing.

4. WHETHER DISCLOSURE IS MANDATORY OR VOLUNTARY &ND EFFECT ON INDIMIDUAL OF NOT PROVIDING INFORMATION

e 9 |lerez) Precoss o GNese ® 0 rediotien oz in eroms of the SN EEsitiad in 10 CFR 20.101(a) Foiluro to GtIN the resuensd informenon
ROOrD PEITRITHIRG G0N 2P0 My KOGt ]he HICENEES to CNIGrEuWSNt ETUCN N CESOFGERTe with 10 CFR 20,601 The eazicl ssgurity number
e NRC hae ¢ C23Ur@ IGIIfGr ROt LGNSt 1 0% cINsIdEned of BMiler NaMes or Irhas? #NGNY B0 1re UM of pareans on whom Jan

8 SYSTEM MANAGER(S) AND ADORESS  Direstor, Otfice of Mensgomen Information erd Sregram Control
V.5, Nuciser Reguiciory Commazion, Weshington, 0.C. 20333

mmumnmNRCmmmﬁmmdmumnmmmmunmmmm
mM@MMDM@wmnmmmamc i lleonasen. The dans permis o mesningtul comeanion of bo®
TN G IBRG TSR CASIRGS EIeTiencs amang D of NCINSIE 0 GO HencDa) enthin essh Tyee. Dota on your XPSIUNe 1O rEoiation 1o 3¢ onis 10 You

11 18 von
ey thet yeu furmieh (o recusstad Infermatien, Fsiuging BSIal S9CuNTy MUMGEY ; NOWSver, the lisaness MUk Rove o mamuaummmu

8 waca to e
1§ MANNNES.

;|
|

|
L
|
|
!
l
L

i
I
ﬂ




Sore NBC.Q Agprovan ov A0
. - Axn
0 CER 20 U & HUCLEAR REGULATORY COMEMNESION Erowos - 62017

CURRENT OCCUPATIONAL EXTERNAL F

Sea Instructions on Back

o -

N

IDENTIFICATION iy
2. SOCIAL SECURITY NO.

AME (PRINT — Last, first, and miadie)

- !

3 DATE OF BIRTH (Month, day, vear) 4 NAME OF LICENSEE

Er=uS s

5. DOSE RECORDED FOR (Spacity  Whole bedy,
skin of wholg body; or hands and forearms,

6. WHOLE BODY DOSE
STATUS (rem)

7 METHOD OF MONITORING (a.9., Film Baoge -
FB, Pocket Champar - PC. Caiculations - Caic)

feat and ankied. ) X OR GAMMA BETA
NEUTHONS
8 PERIOD OF EXPOSURE DOSE FOR THE PERIOD (rem) 13. RUNNING TOTAL FOR
(From - To) CALENDAR QUARTER
2 9. X OR GAMMA 10. BETA 11 NEUTRON 12. TOTAL (rem)

18 USIUSAD PART OF PLAMISEIBLE
ACCUSULA TEO DOBE (rom)

] o

|
|
|




INSTRUCTIONS FOR PREPARATION OF FORM mRc.

The preparetion ond eatekesping of this form or & claar and logible . Ssitaup -
record containing ail ?he information reguirad on this form i re- Al WMB w&%?n%a?:?ﬁ“n:?
rasant °..‘“6"8§ 401 of “Smndords for :vomm MEWMES known and in accordancs with Paregraph 20 dic)
adiation,” , @ 8 currgnt record of occupations Where caisuiations &7a maga to J9WBrMIng does & copy of
ragigtion SXpOBUNE. 8 rocord Must ba MaiInwiNed SUCh Caleyiatons I tO be MOINTEINGD In conjunction with
w WAOM momtovm“uim%wm thig reeesd. In any whare tha dees for § col
. Mot thet 2 eeparste Form NRCS 5 to be & nmmfﬁdﬂv Wﬂnom%ao"
uro tor mua»% XpOosura 1o (1) the whols Body % 1&1’(9). the phreas “lga then 10%" may be entered in
(2) skin of who:om‘-'ugo::m'uw,wmmt and lieu of a numaricsl value,
ankles, o8 provi sk A unaoer | e
Listed &m by 1t8Mm §re \nstructions and aaditiongl information off;mﬁ“:o mcorc"«g:t" ‘lo ‘i'&"cl.'a:&'.;‘n'.‘?n?”“
directly partinent to completing this form “Total" any entry “lom then 10%" may be oisreger ded
| dontificetion - Tha running total 8,10 be meingained on the basis of
tem if-axplanatory :um y ';?ua‘ S “"”?Lﬁf""w
P © ontry MEGD IN this (1am | ¥
item 2 if .axplanatory axcept that, If indivioual has no social lendar quarter oce roed in 1tems 9,
' 3 "my numMB@r, the word '‘none’” gl be inserted. 0N m%“\:, - — i
tem -expianatory i
itom & "ﬂg,w“w_ Lifetimo Accumulewed Do (Whok Bogy)
onol NOTE . If 5w licanesa choosss 1o kaap the individual’s
Oscupationsl Eapomre . eXDOBUre tpigw That permitad in nn.rwh% 101(a). 1tems
item 8. Do to the whole body" shall ba deameo to include any 14 through 18 nesd not ke compiated. However, in that cze
(ose to the whole body, gonads, active blood-forming the total whole body tor aECh CAleNdsr QUArter recordad
orgens, hedd and trunk, or ieng of ays. Uniam the ientas e .. o lem 12 if querterly dogs are enterad in ltem
of the eyes arg protec’ 3d with eye thielts, dos recorded 12) thould no axcasd 1 1/4 rem.
& whole bogdy do shoeuld include the dose delwered
hr valent abROrEST havi i ¥ f an individual is enpr <d under provisions of Pgragraph 20101
wmnwm slen aving 8 thickness 0 R \ /
300 mg/em? or lass. Whan the lencas of the eyas ore pro- (), compieta HEm) 14 U Such AB 0L T S 6F N8R Jerenaer
tac tad w-tﬁ&w shioldyg having & tissue aquivelent thicknels Quartor a:\d when the the tis fillsd. Valuas in ll’m 13, when in the
of at least 700 mg/em<, da2a recorded & wholo body dose ""'00'0 of # colonder quar er. ond valuas in | tem 8. must ba brought
$hould includa the dgss delvared rough 8 Jissua eauivalent O 0 A e N
atworar heving 8 thicknee of 1,000 mg/em? or les. B nter tha previous ot sccumulatad does from pre-

vion s ds for tha indvidual (@.g., ¢ item 16
Dot recorded as dosd to the skin of the whola body, hands of ¢ ﬁ:;g ac’ﬁ«.m%‘;?e o

orN orm AEC 4
and forgarms, or faet and anilea ghould include the com or ha total czcupstional rediation dosa

delivered through @ ugmo G valent aB3Order having 8 rece ay e Indivicugl Must s gniered n this item,
thicknees of ?‘m cem< or legs. ?M doee to the skin of inc! &ny CoeuUDPaUCAR! 008 m:.nmc trom sources
the whole tody, and forearms, or feat and ankies of ra  'ien not liesneed by the Commisson. (f the
should be recordad on seperate forms unici the dosa to g Lal wes to sources of rediation not
thoga perts of tho body has B2sn included &8 doss to the licangod by the

> . l oum\a aﬂy calandar quarter
whole body on 2 form maintained for recarding whole body atier complating Form AEC4 or NRC-4 and personnel
eXpOotu. 8.

: MONITONiNG GGEUIBMENT wae NOt worn by the individual,
This item ngad be compieted only whan the shaat is usad t $hould 09 ceeumed that the individual recoivad a Joss
to record whold oGy axpoauress and tha | 18 lendar Quartr
upoun&m individual ungsr pravisions of Peragrash
20101
whoie

' w6 from Item 13 (or
) which aliows up t0 J rems gar quarter to fr il auerterly doses ara entercd in (tem 12)
and the dom

e
pody. Enter in this item the u psert of per- ¢ tha and of tha cat v%g{mv
e i Oi:iltgrmdm o ¥ S i L VR S e ol der,
ox re, 1.0., o -8 or =m on m,
N&ggor lmﬂ“o! Form AEC4 a'"ﬁa&l“.o e indr- ﬂ%o Accumulatad Do (PAD) in rem
idusis’'s ex re during amployment with the |icenese Y. “N" is equal to the numbsr of
ns with this racord. ths individual on his last Dirthday. Sub
indicete the method usd for monitaring the individusl’'s N snd m&lv Vg %.n ance by 5 rem
#xposure to sech typa of radistion to which he 18 expoaed G- ith, &2 32; N = 32, PAD = 5(32-18) =
in the course of his dutics. Abbrovigtions may bo used.

Dogs roceived over & pericd of lea then a calandar quartor unu of the PAD by subtrgcting
Mnmmwm-lv’wmwonmmwwm?‘mm ewm|wai?°ﬁwmmowocmﬁo
the liconzeo MaINEING & currant record of the doses raceved is thet portion of the Lifetime Accumulated Dos for
by the individual which hgve not &3 yet badn entered on e the inGivicusl remMaining at the gnd of the pariod
form. The psvi?u of oxpoaure shauld meify the dey the covered by this gheot.

meggurement of that exmr! wE Initiated and the day

on which it w2 wermingtad. For example, if only quartarty

30288 870 ONETe, the paried of expesurs tor the firt

calendar of 1%{« t

e w )] nnm%mm
wary 1,1 ridey, 1 &
m°'m' 13 09 indiestsd in B9 .@. ,Sg‘ MW%
1 5 Hweu,lvomm? @ film Lo
Mondidy moming, Jenuary 1, , end pic up P rigey
.%Ws.1 Y would be ingieated & Jan. 1, 1682-Jan. B,

PRIVACY ACT STATEMENT

Pursuant 105 US C 552aie) (3), enactod into igw by @ction 3 of the Privacy Act of 1974 (Public Lz 93-579), tha ftollowing statamant is furnished 10 indvidudls who
swunly ntor nation te the Nuclear Reguistery Commission on Form NRC.S This information is mointainad 1n & system of records dowignated as NRC. 27 ana described
at 40 Faderal Register 45344 (October 1, 1978)

| AUTHORITY Sections 53,63, 65, 81,103, 104, 16 1(k) anc 161(0) of tha Atomic Encrgy Act of 1954, & smandad 420US8.C 2072 2093 2095 2112133
2134 2201(b). and 2201(0)). The suthority far soliciting the soc « security number 13 10 CFR Port 20

PRINCIPAL PURPOSE(S)  The information it used by the NRT in its evalugtion of the g of FEGIEHON 2XDOSUY SSOCItE B th tha licensed actviTy ang.n
SxRr0I0Ng 113 SLATULOTY rESDONTIDIItY 0 MOMILOr and réguiate the wiety and hootth practices of itsliconmes. The data permits & meaningful companison of BOTA cur
rent and (0Ng-16rM EX0OSUTE GXDENIONCE AMONG tynds 0f [icansess 3nd mong licensses wnthin eaeh type. Dato 0N yOL~ $XDOMIS 10 78dIGLION 13 dvaiigie 10 ¥OU upon
your request

RUUTINE USES The information may he used 1o provide data to othar Fegdorsl ond SBE ESINCIG IO NEd N MORItOrng #nd/0r eveiudting radiation exposure
recewod by indiviGuais empioyed 83 radiation WOrKers 0N & DrManent or LMParary Deus and 92POSUNE received Dy MONItored vinitor. The ntormation May 3150 be
di5closed 10 an appropnate Feders), State, or l0cal agency i 1he event the information NICAtE & viokatian of potentiol violglian of Igw and i INE COUrse otan
Adminisrative or udicidi procoeding

WHETHER DISCLOSURE IS MANDATORY OR VOLUNTARY AND EFFECT ON INDIVIDUAL OF NOT PRAQVIDING INFORMATION " f voluntary
1hat vou furmish the requested nformation, including 10CIal 25ty NUMBEr NovRver the license must compiete Form NAC S on each "‘1";‘1"2‘:',“”'0"'
gursonnel monitanng is required under 10 CFR 20.202. Failure to do 5o May subct the licenede to entarcoment action 0 accordance "' “m‘ 3 20 8C

The 10cial seurty number (s used to assure that NRC nas an accurate dentilier not subject to the concidencs of wmiler ngmes of BIfTNURTES AMONg the iarge
number of persont on whom dota & maIntaimd

SYSTEM MANAGER(S) AND ADDRESS Director. Otfice of Management Information and Program Contral, U § Nuciosr Reguiatory LOMMission
washington, 0 C. 20855




