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.U S.-' Nuclear |Rsgulatory Commission,. Region 2 ,.;..
!

d Nuclear Materials ~ Safety Section
l'011Mariotta Street, Suite 2900

/ [ At1anta, GA .30323 |
'

_

[ *. ,
'

Attention: Ms' Carol M Connell
' ?:

' '
.

^ ' Subject: 'NRC License Number 10-00346-03'7'
} -Request for Amendment to License ;

~

'

^ * 4_ . _4 -

' Dear Ms'Connell:
F,

, ..

N', La.w-|Engirieering. requests that cur license number 10-00346-03 be
N 4 cmended- xo add two' Amersham model exposure devices. This

Jamendment will-require that items 6~, 7, .8 and 9 of the. Matetid s. -

"
license ~ be'. amended to include < the exposure devictes shown in
Lattachment #1 to this letter.

,

' Enclosed: withi this? request are . two copies i of ' our Radie. graphic
Manual dated October: 1988. 'This revised manual contains
additional? operations,and maintenance-procedures for the Amersham

E" exposure devices. - For your - convenic.nce, all revisions to :the
. Radiographic ' Manual are copied on pink sheets. Upon approval,
the 1 revised manual will~ be issued to our staff, but revisions,,

,3

will.not.be shown on pink puper.
-

- A check in. the amount- of ' $230nis :iencitosed as payment for - the
processing fee for this an.bndment7n Your prompt review of this

~

' amendment request will be appreciated. If you have any questions

concerning.. this request,j' pleasgfeel' free to contact me at~"" "'" ' "'

s404/396-8000.

Very:truly yours, . ;g g.u.. .

Y- - --. .~;;;y

George F; Miller,-P.E. ?~i 4MI~~~~~

~By-Product Materials Licence Coordina_to|r ? 6 ]]'

enclosures. ./ b /~
~~ ~~~~

~/+ cf A COPt
L_ MW'

,,,
. a

.. .

~8911290381'881017
* 4

y;
REG 2--LIC30

~

, M ABERNAMMAD, Eg' '.10-00346-03 PDR -

,

. in POS10FFICE B0X688013
ATLANTA, GEORGIA 30356 0013*

i< 404-3 % 8000
,

,

'*? - . ,n . , , . - ,-



- - - - , , , , , , , , , , , , . - - - - - - - - , , , , , , . . , , - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

,

1! 's

.

ATTACHMENT'#1':

AM2NDMENT TO LICENSE NO. 10-00346-03
. OCTOBER 1988

,

MANU. AND MANU. AND
MDDEL:#. MAXIMUM MANU. AND MODEL #

OF SOURCE ACTIVITY MODEL #.OF OF SOURCE
ISOTOPE ASSEMBLIES PER SOURCE EXP. DEVICES CHANGERS

,

. G. Iridium 192-- Amersham 100 curies Amersham Amersham
-Industries Industries Industrios
A-424-9 '660 650 or 50034

v 'l

- H. Cobalt 60- Amersham 100 curies Amersham Amersham
Industries Industries Industries
A-424-14 680 771

s
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RULES and REGULATIONS
~
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PART' -
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PART 19 e NOTICES. INSTRUCTIONS, AND REPORTS TO WORKERS: INSPECTIONS;
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terminating eseployment in a given the wor,k,e,rs" represe,nla,u,ve,f,or,th,a,t a,re,aesanal frees aseceures to remateen er -
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=-
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the Cneuntamaan, and thau include the 1 tunuty to eseccisaar Cocantesten taspee.
dates and leesuone of 11eensed act191ues tore during the taspecusa of paretent spectaca to W made es enn as ptica.'

m u detennine !! mch &W manIn Wh'th the worlier participated during
wo,rturig condtuene.s> wwttdannens the seer prtret.emnete er hee occurred. tnaaecuona pur.

- mas perled.
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m$ge
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se massen
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UNITED STATES NUCLEAR REGULATORY COMMISSION
- RULES and REGULATIONS ,

Tms m cuaPfun. coes oP sesenas, neeviAvions-smenev
. .

.. .

I 20.34a1

PART-
STANDARDS FOR PROTECTION AGAINST RADIATION

20
should. La addluon to complying with.

PART 36-STA8 EDA 495 P0g Emmene the reeutrements set forth Ln thns
PROTOCTION AGAletST RASIATIOtf se set vienausas. part maae every reasonable effort to

maintain radiation espesures, and re.
1Appspers A-ressesses resesse for Wape lentes of radioactive materials Ln el.toss

Osmu rteesessus Af tepp it S-ComespTaAftops IW i

Wi Ses waren Aseve Wateen Saessmeeus fluents to unrestricted areas as low as |El Pwpem 4 ,,eposa C '

io, as is ,eason hievable. The term "as
is reasonably ac

=j gg ,.,. 4-e em o-o m .e - es - i, achimm means- c- -=- " -- . io, as is -noi, acmmm ... .a es e a.a d.
: r ~ 30.4 Omits of reesmespotty, taking late eccount the state of tech. I

as.e Interoseqatteen Aetse D essa E E E a n a ten se, nelegy. mast the naamann's of traptove- '

30.1 Cepesumanuens. # Eha M M M Wa M ela e mesta in relauen to benefita to the !
- 3e e seternesse seessesse secuessessess sesses&ietM We m m ekst- public health and safety. and other so- !

eletal and secte
es.ea,esE le.vasans , e .I,h . ,e,. ,

au.as. sad = ,0.seenodale consider.D m m._
smeme es so the utm.a..

Elet Ramones dose esendesde $st ame . gas egg uen of stamic energy la h pubuc La.
. vidents an reartened esses fortoesseneseofens MGhetMe _terest.'

Elst Determaneates of efter does emends &laUM M ptman aam ggg3 gesyn,
i man anseene er asenteenis to esmess- manteignendetmassessende6

treeless of ramenettee menerlais la air la Sa m St W eb a m a m a m The regulauens la this part apply to
resutsted asses . m e , a m a e m m eeand a m ese au peruses who retalve, pensees, use.

. Else .Supesase et memess tussed underses acab6ehasema er transfer malarlal lleensed pursuant-

mies permannstes nesses of reenteen mL en- esamentlesvac,amateend temam
I ss.the regulauens in Parts 30 throughto

'8E8 M 88 888 E - SIWE 6 BS=SM M end BM ee.es.48.? tart 1 of thle chapter, nn.,

Et in edDesme to ensus- eseissess ederesstaa e tstea m $ 0lueng perneer ucensed to operate a
emmentlevac seus * produsues or utuseauen !aculty pur-amast necessas ameneses and thereer....

so.ned Ordsee recuartas fueishing of mee- euent to Part 56 of this chapter and
OtsraAAL Peovistesse persons unenema to peesses power reac.essar eeresses ,.

p 33.1 pw, a ter opent fuel in na independent spent
c Pasanessesame Ptosamenes fuel storage instausuon (ISFBI) puru-

t he ons in this es. east to Part 73 of this chapter.asset swesem ge ggp
~

$N,,,,,,, asses. namels, stemnas and against radlauen hasards arising out ,,

g of acurities under usenses leased by*-

the Nuclear Regulatory Casamlegiesas.see assas:easseuses. O and are issued pursuant to the Atemte g 30.3mass pressemosforsistemsus ressestas,.

and esemens seebass Act of 1964. as amended, and
mase InstrusuemetsessmensL the Reorgamleauen Amt of g seJ Dene6tteen.
30.3e1 Storage and eenwel of itsesse ese- 1914.

teriets a umsmarteses esses (a) As used in this part:
wasso ciassena 48) The use of rameasuse sesterina ,(1) "Act" means the Atomic Energy

E emessmans aesseset of $y to ,giC act
,

any .

y ,,g,

Jeet to the regulauens la this part.'|t
s)ereseass esseselsreesdisres Bowever. It is the purpose of the regu. | means any w matertal das.

se.aes Desses er sessans mee sammary
lations in this part to control the pes g persed tai the att la the form of dusta,severese systems,

fume. mista.East Tremensas er empenal by laneser. ,, session, use, and transfer of 18eensed y
p. F803888U"'""I" g3) gypred ma means any

suem- g material by any liceasse la such a'

Raes Desseseletesselbewestab a manner that the total dose to na lae.
20.311 Trs,sfer for dessesel and meneresse- ridual (including espesures to Liseaseg n i la or ade

a es to the radt-
$ asta unumannan ytesactiM material Lateident to the process of pro-

*
Rassess. Resemes. esse leessnessega atter

30.40 earvers, redseles mem6- d or utuistas specal nuclear ma.
the.,

Etes Reports of theft er less et lleenseg the lleensee er any ellber permet but -

matartak not laeludtag espesure to remausa = (4) " Calendar quarter" means not
gee, free nattarel testgleed setNees et less than 13 consecuuve weeks nor
20.4e3 Wetsaleauens of i==ad===. Incesal silegneste and therapyl done more than 14 consecuuve weets. The' M404 (Reserveel act enesed the standare of reestiera first calendar quarter of each year
nees Resorts of everessesmes and esses- prosseuen presarlbod in the regula" shan teosta La January and subsequent
3,g f esasentressemb .tleas la thh park calendar quartere shan tse such that

3

c In asserdanes with t=====aada- y "" oroNted30 set personnet menttertas resorts.

| us(e)s of the Federal Ramstaaet Coup * { fus' rm -
wtt a calendar quarter. Noterm on e em ye were. cu. approved by the Pres 6 dent pernas

ettgaged la meth*lties under lacerases p licensee shall change the method co-20 tes Noufications and regeria to inette, j
served by him of determinmg calendar' unis,

[laeued by the Nuclear Regulatory quarters except at the besmnms of aI, tacertsome we Asertronat Resermaammte p comminston pursuant to the Atomac calendar year.,

20.501 Apoheations for esemouens. Energy Act of 1964. as amended and
20 SC2 Aed;ttonal reeutremerits. the Energy Reorgartissuon Act of 1974

- _ . - _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ _ . _
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PART 20 ' STANDARDS FOR PROTECTION AGAINST RADIATION20..h )
f (13) " Radioactive matertal" lacludes . at 1237, 42 U.S.C. S814) and retrans-

(s)" Commission" means the Pfuelear rany such raatanal whether or not sub : ferred to the Secretary of Energy pur.
gegulatory Commission or its duly au. ject to licaname control by the Com. ;- suant to secuon 301(a) of the Depart.8 ment of Ene.sy Organis&Uca Actthortsed representativec: massen. (Pub. L 95-91. 91 Stat. $66 at $77 578.e %

./"Restrteted area" means any 1 42 U AC. 7151).a <g) Government, agency" means any (14)
pecutate department, commiss6on in. area assoas to which is controlled by

the licensee for purposes of protocuon f- (m ,,Termmation,, means the enddependent estabushment, corporation,
.

sholly er paruy wned by the United "$ of individuals from exposure to rada. |
of employment with the Itcensee or in

ation and radioactive materians. "Ro :
l d

ffice, a stricted ares" shau not include any g the case of individuals not emp oyegtstes of America which is an instru. by the beensee, the end of a work as.*entality of the United States, or any d
areas used as residental Quarters. al. sofficer, authority, administration. or *A though a separate room or rooms in a . signment in the licensee a restrtete3 areas m a sinn calendar quam.|' board, bureau, division, servtce, o

d

!

i thout no sehed
other establishment in the esecuuve 'res6denual buindmg may be est apartI

a tranch of the covernment: t d area; gng cg gg ,

[ j (7) " Individual" means any human
@ a restrte e stricted areas during the remamcer of

6 usat calendar suamD .' W nsed maternal" means
(b) Definitions of certain othersource matarla1. special nuclear mate. m

rial, or by. product material received, words and phrases as used in this part
'

possessed, used. or transferred under a are set forth m other sections. Lnclud.
general or specific license issued by ,=

..

the Commisalon pursuant to the regu. (18) "Sourm mateHal" eneans: m
lag:

(1)"Altborne radioactivity area" de.
ladons m this chapter; Uranium or thorium, er any combina. fined La 6 30.308;

I tion LP roof.18 any phyelcal or eheml* cal for.': or @ ores which contala bytuon area" deflaed in 6 30.303;
(3; "Raclauen area" and "high radt-

,

-
,

weight one.tweetaeth of one percent
(0.06%) er spore of (a) uranium.16) (3) " Personnel monitoring *4ul 'a

* m.', N. 2 6 30m
e 9) " License'. means a lleense issuee thortue or (c) any combinauen there.of. Sourse snaternal does not Welude#. " I" I I*.
; (
:: under the regulations in Parte 30 (81 Units of measuresnent of doesof this special nuclee* matertaL

(rad. reen) defLned in i 30.4'

,

* through ss.ee As.etJe aos
-

* chapter. " Licensee" means the holder
==

(8) Units of taeasurement of radiose.s
of such Ilconse: ttvity marined in 8 30A

L 8 88.4 Umats of radienlea dese,
*

" Occupational dose" taeludes (a) .,Dese as used in this part, is'' (10)
esposure of an individual to redtatloa '= (18) "Speelal nuclear matertal" the quantity of radiatiaa absorbed. per
to in a restricted area; or (10 in the (D Plutonium, uranium 333, unit of mass, by the body or by anymeans:
course af employenent in wtush the in. uranium enriched in the leotape 333 or Donien of the body. Men the ngula.

part specify a dose during

i dividual's duties involve esposure tos dose" shall not be desened to include g ternal shleh the rwannems'= puret;antto the W.Es of sostica 81 of 'the g al quanW of radiation abeated.radiation provided.that"oceugational 3 in the isotope 386, and any other 24 f a Detted of unse, the does means the
~

ra
-.

W MRn d N D W W W byA any espesure of an ladtvidual to redi. eanon for the purpose of taedieel ding. * act, detersnines to be special nuclear i'
*

my m aM W W de uh
nosis or medical therapy of such tool. 2 asanwtal but does not laelude sourcemater1st or @ any masarial areinannt.per%d of tisos. Several different unita

"

Jtdual. 17 earlehed by any of the foresoms of does are in current uns. Definitions

. ' " but does not include sousee raasertat; of units as used La this part are set
forth la paragraphs (b) ar.d (c) of this

(11) "Perosa" means: (1) Any ladleid.
m=g"

ual, corporauca, partassehlp, firen, as, (l'f) "Unrestrteted area" taeans any section.
(b) The rad as used in this part is a=~w 'aa _ trust, estate, publie er pr6 area aseees to which is not esatrouedmeasure of the does of ear tonteing ra.

vote insutution, group. Governmera by the 16eenses for purposed of proteo. diation to body tissues la ternas of the
.

agency other than the (*ammammann or tion of individuals from esposure to energy absorbed per unit mass of the!

the Department (except that the De. s radiatles and radicastfee materiale, tissue. One rad la the dose correspond-a
t l uar.

j tithin the meanlag of the regnanaesana R and any area used for resideet a qing to the absorpuce of 100 ergs perpartment st'au be considesed a peleen
gram of taasue. (One allkradtr. this part to the estaat that tas feeg. { ters. (ared)=0.001 red.)

= Itles and activities are sablest to the 3 (c) The rem. as used in this part. la a
censing and related regulaamy author. ;m. (18) * Department" sneens the De* taessure of Die does of any totustria ra-

-
8

3 ity of the Ca==6=naa pursuant to see,. partment of Energy e'mahitahad by the
uon 303 of the Energy ReorTannaeu Department of Energy Orsaalestaos distice to body tissues in terms of its

Act of 1974 (88 Stat.1344)), any State. Act (Pub. L 96-91. 91 Seas see 43
eeumated biological offset relauve to a

any foreign government or nauce or U AC. 'f101 et ses.) to the estant that
doce of one roentsen tr> of X. rays.

any polluent subdivialen of ear sues the Depargnent. or its duly authertsed (One m1DArem (mrem).0.001 rem.)
"

The relauon of the tem to other dosegoverrunent or nation. or other enuty; representatives, esereises functions units depends upon the biological
sentative, agent, t,r agency of the fore. ; formerly vested in the UA Atotaleand (1D any legal successor, repre.

,

effect under conaldersuon and upon- Energy Ca= =taneam its Chairman. the condluons of irradlauon. For themembers. officers and componente and purpose of the regulauons tn this part.'Joms.
T (13)" Radiation" means any or all of f transferred to the UA Energy Re-

-

any of the foDowtag is considered to
arch and DeveloDement Administra.

, the following. alpha rays. beta rays. ; setion and to the Administrator thereof
be equivalent to a does of one rem:

(1) A does of 17 due to X ora gamma rays. X. rays, neutrons. high. pursuant to sections 104 (b). (c) and gamma radiation;9 Speed electrona. high. speed protons. (d) of the Energy Reorgaruaauon Act A dose of I rad due to X .8 and other atomic particles; but not of 1974 (Pub. L. e3-438, 64 Stat.1233 (2)
samma or beta radlauon.lsound of rarito waves, or visible. (n.

1g frared, or ultraviolet light:
,

20 2
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PART 20 e STANDARDS POR PROTECTION AGAINST RADIATION
~

'-

ualI gg,8",r,,,
~

(3) A does of 0.1 red due to neutroas 0 30.4 lataepestamens. any pad ono
== = ===cair ====a => I meda*'a'!:ll'imme to pmicas i ** c=u== = au= = == ; =as =r quar- != ma==~

4-

dom = = wrs=====neavier than protons - wie eufn. pntauen of the wantaa of me regu* m total occupamnal deep m excess of
cient energy to reach the lens of the g lauons la thle am by any offleer or R the standards spectfled in the foDow-*

~

eye; If it ts more convennent to meas,
ure the neutron flux, or seulvalent. IC employee of the Commisalon other Ung table:man a wMuen noterpmation by me'
than to determine the nedtron does in General Counsel wul be ramiquimas to news see Ca6smoaa Quantemrada, as provided in paragraph (cX3)
of thne section, one rom of neutres ra pe binding upon me Cammmm-

*3,,,,,,i,,,,.T..],.,',,.",,"'"a' ""g,'",,,'8,','',,distion may, for purposes of the regu- .,
ies.- lations in this part, be assumed to be ""

eeutvalent to 14 minion neutrone per R ensi se eso,- _ - --- %
1 383 Come==nah L.square centimeter incident upon the

- body: or, if there exista suffielent la- Except where otherwise specified in -"

[ formation to estimate with reasonable this part, &H commualestacas and to. (b) A licensee may permit an Lndtvid.
accuracy the approstmate distribuuon ports concerning the regunsMons la .us in a restricted area to receive a~' i

in energy of the neutroca.the incident <t this part should be addreeted to the 3 total occupauenal dose to the whole
number of neutrons per equare comu 5 Executive Dtmeter for Opersucas. 2 body greater than that permitted

resesammann a under paragraph (a) of this section,,.

meter eeutvalent to one resa may be s U.S. Muenear'
estimated from the fonowing table: * Washington. D. - Comsauaica. * provided.

' g tions, reports, and spelleauons may be (1) During any calendar quarter the
% Tom Na Doeg Reuwatamm delivered la possac at the Ccamis. total oseuptuonal does to the whole

Washingtee. D.C.: er at 1930 Neefeb
, body shan not enesed a reas: andston's offlees at litt E Street NW.,-

I ".'.''" ,*s, ;. .,- " a.
& ~ ,,,,,, ,,7,8 , Avenue. Bethesda. 3daryland. "" (3) The does to the whole body,"

when added to the accumulated occu.j **d'''. **'er ***' ees.aem e s : ,ews
pauseal does to the whole body shall"",*'g"| T *"' ., .

not eassed 5 (N-18) rems where "N",,
' ~ ~ ,

g s.a.a.,,gespenses see.stgesecuahtu,mda,;and
e. 9. , , -

.ma me movidus e age in ye= a

m. ,,,,,an p me,rer ,

h a, . _ , _ . _ _ . . ie. e ,,,
(3) The licensee has determined the__- gsi N P bu mmemmasand o

.an .e. . ie. =8umen..enaam i taaviduars ===umae *==***as
,i

eendentb$$8 f'Eleng does to the whole body on Form NRC.._

F oi- _ ia a io. m
= 4. er an a clear and legiale record con-''- -- ' ' ' ' ' ' "

L- - '
7.._ $. . .$.$

j = =s** .gr=E 8I a ma torm: and has omer=se compu.d
-8 S tanning all the information reeutred in==k

. ,. A8dE with the reeutrements of $ 30.103. As
._

ts _ . _ , _ p eso. i'

to - H . iep,
).(BS hes egpened dle used in paragraph (b) "Does to the:_

*?

te n so . is ie te ggggE whok body'* shau be deemd to m-_ - , . ,

(d) For determining espesures to E Mmber *'
.

ed clude any does to the whole body.r"manamed h h..~~

gonads, asuve blood. forming organs.
or gamma rays up to 3 3det. the dose (b|'Ibe eggesseg amammmasa'" head and trunk, or lens of eye.

---
limits specified in 19 30.101 to 30.104. . coBeseem entm8mumamm8m ammanamad ia We=

alent to the " air does". For the pur. " past eggesh $$ ELSE M M =830. M D m em6aeues of prter h. Inclusive, may be assumed to be equiv. !-

RagEseLeest3 3 3 3 easan.
pose of this part " air dose" means that E Elm BM BM BM BW. (a) Each Ilconsee shel reeutre any

ladividual, prior to first entry of thethe dose to measured by a property 1[ ggg6andgg~~

calibrated appropriate instrument la felM gast ampanden h ladividual late the licensee's restrteted
air at or near the body surface la me efeatessagenama baddesmag area durtas eneh employment or wort

-

* gion of highest dosage rate, these aggmesededertheenggg assignmeist under such etreumstancesre that the inevidual stu receive or laumbs bgespighMgg 1 Rely to resetve in any perted of one_ m eslandar Quarter sa Coeupauonal does"

8 St.3 t'n6ts of radnamnetty. 884eemmette milhe entge86 ta aseene of 38 percent of the appilca.-

(a) Radioectivity is estamealy, and Ed= M ME W 88F888088 ble standards specified in 130.101(a)
gehoes and t 30.104(a), to diaelese La a writ.for purposes of the regulauses la this b ,, tea. signed statessent, either: (1) Thatpart shall be, measured la terms of Gs. b 00 M 8E8 EIE'eBei

-

b agg m ed a dm es 2 the individual had no prior occupa.h integrations per unit time or in eurles.
osaber 818>GER* 2 usant does duttag the current calen-"

g One curiee3.1xleH esdntegrashes (3) b $ 288.fluesISO4le e der querter, or (3) the nature and
! per escond (dos).3.3xle". estatsgraaCommonlyespappuieder ceaset ember 889= } amount of any secupauons doesuons per mine (dom) whneh the ladtvidual may have re._

used subeauluples of the surte are the A estved duttas that opselficely ideau.
a

millieurte and the macrocurw: fled current saaendar euarter from"-

(1) One manteurte (mCu 8 0.001 Punsasssima Doses. Lema ase sources of ramauen posessmed or con-
curie (Cu 5 33x10 Coseursaassess trolled by emer persons. Each ucensee1

3) One salerocurie a' ,,, g
shan metatala records of such state-

curte.33 x 10' dos. | 8 30.191 Radientea dose sammanada ter ta' unente unut the Commienton author.,

; diendeels is rosestened eress' hm thalt espoeduca.
(a) In emeerdance with the previsie8s (b) Before persaitting, pursuant to*

(b) tDoleest de Fa SeM81 2 of I 20.103(a), and essept as provided i 30.101(b), any individual in a restrict.'

in paragraph (b) of thle soeuen, no U- ed area to receive an occupational ra.
(el LDet**es 3e Pt 2Me.1 consee shan possess, use, of transfer u. sation does in escoes of the standards-

consed matertalin such a n-ar as to specified in 4 30.101tal. each Itcensee
ahan:

-
1

M*Y 3I'188"
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7. (1) m s' oertillants' en paral "

ft A WIBC+ or en - a steer and = leghie |
I resord sentalaims au the laternadosg"
I i., reentred la that form. algaed by une !
.[*' . ladtvidual shoelag each perled of tassei

> 'after the ladividual attelmed the age
- of 18 la wheek the ladividual femelved ' |N,; ,

|. an Nh8 dose of ramallen: and -
:

(3) Calculate sa Part IfRC4 la ae-, :

7 . sordamse with the lastructions appear.
ic l< las thereta, er en a eteer and leghie

i

'. 3 resord sentaister all the taformaties '

reentres la that fena. the peevleuely I>

;

'el. assummiated essepassenal dose so.
;

'

. ~

eelved b!r the ladivideal and the ade. -,

- teenal does allesed for that laevidual~'~ ^
~ under i 30,164thL .

- - - (eN1) In the psepasettee of Perumf
~

,," * .' IfRC4. er a eteer and lagets reeere
centalaims aR the latermission . re-3@ getree la*that Sesab the Ilseasse chau .

i sashe a resseeable eftert to sheals re-i .
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I ao 10he) PART 20 e STANDARDS FOR PROTECTION AGAINS~. .ADIATION*'

manner as to Befalt any indiviousa a would result from inhalauon of such
such reports, the licensee shall use the a restricted area to tahale a quanuty Insteral for 46 hours at the usuform
does shown in the report in prepartas of such maternal la encess of the ocecentrauons specified in Appendta
the form. In arty ceae where a licensee intake limits specified la Appendia B. B. Table 1. Columa 1 as is reasonably
is unable to obtam reports of the indl. Table 1. Columa 1 of this part. If such achievable. Whenever the natake of ra.''

visual's occuptuonal does for a pr,es. soluble uranlues la of a forsa such that Idlemative maternal by any individual
e ous complete calendar quarter, it shag abeerpuen through the skin is uhety. ||easseds this 40 hour control onessure.

be assumed that the tietytdual has re- individual esposures to such matettal a the lleenseo shall make such evolut-
stved the occupauonal does spectfled shall be sentrolled so that the uptaba ' tions and take such acuens as are nee-.. in stuchever of the fouowing colusans or euca matenai by e., orsan from- eseary to assure against reeunenee.

apptr: The noensee shau saatatala records ofeither inhalation or atmorpuen or such escurrenees, evaluations, and ac.,

eaa** $~
'

C8,"',',,*8,- both routes of Lntake' does not eseced tiens taken la a enest and renduy teen-,,
that ahich sould result from inhaHas tishble forta suitable for sununary.',',",",",'8, samase a"
such maternal at the limite spectflee la' * " " * '

E Appendia B. Table 1. Colusan 1 and 6,m, mew and evaluauon.=== aar
i , . , , ''""*",

*
, j ,,,,,, ,,, M.sei= f"m t -

footnote 4 therete.
I (31 y'or purposes of deteriaanlag I. teWhossoepteterypoteeuw: ,, ' t.

E compuance wtth the recuarements of to used tollast the lahaleuos
..

this soeuen the noenese shall use suit. adleache sentenal$ men ans. ,em
able measurernents of concentrauens , alof this$. .,.,,.; Q*
of radioactive matertals an alt for de. . paneses to

*

tecting and evaluating aarterne redlo 1 emesse.the use equipeset3e, is

act1Ytty"m restricted armed and la addt I II8038888E08888 b888EMIOs.elles-

am eie=es me tuis im
uo app, pnate. shau use mess.: -*

pene
um f di euvuy la the body.-

ame recor.censee shall retala and,c n=ments a ra osoy,.==; Am%e1,,mese ::,
-(3) De li

une e n pre -
aabe eBoereses Ier thee aos of

-

I t[H 'u " of such measuremetne as saar be nee, sospiratory proteselve equipmeet la
"I *

essary for timely detesuca and easses, eedessess agosures of ladaviduale to(,,,, ment of Individual latakes of rantsen,a. tble metenelprended that
*

ttvity by espeeed ladividuals. It is as-
umed that an indindual fahales re-.-

'T! calculauon of the individual's aceu f:inoecun maternal at the airtorne osa.,86 nee the soneentreuen specified for tri.
gcentrauon in whleh he is pressat

. ustless he uses respiratory pneestive y,m umesYton nN$
., vapr "mulated occupational dose for au part-

e wmaods prter to January 1.1981 yleids a eeutoment pursuant to paragrapan (c) . mtmas oeruuttes a tweee snu inich soule. result higher than the applicable eseu- of this section. When -' of a 1| result freen inhalauen alene at the concen.
_

8 mulated dose value for the indindual tratwo speettwo far M 3 $ m Appenein a.
parucular individual's intake of remo- [ Teate 1. Cetusan 1 for to nours ser seem forg, as of thed date. as specified in para- active matettal la nessesary, intakes ,13 etmas.

=

graph (b) of 8 20.101, the excean saar less than those which would roeunt . 'yer resen ass. the tunitme evanuty aDe disregarded. from Lnhalauon for 3 hours la any one = hat inhaned La a prted or one calenaar.
tday or for 10 heure in any cae week at '~

usuforta concentrances speettled la Tg88' n',*d"*'Q..%Qaae. e
- mg
1 20.103 Espeeen of ladividuene se see. Appendis B. Table 1. Colusan 1 need the eeneentrauen value specirtes u ansee

*

centesanone et red 6esed,e esoterials em
not be included la auch namanernant uses ossoman to the material as an enter-air in reartened areas, provided thr.t for any manaamment la nal enmanaa scusm andsmiual esomurs te

-

(ax1) No liconese shan pesens. ues, essess of these amounts the estare these manertale esar to oesountos for as
or transfer licensed maternal la such a I 888 part of the tunteauen en menvidual eene m

""*""" I8 I"'no"enes'e ahall. es a precam- t e8.101. These nuaMan sna11 be suamt to
-

manner as to permit any individualla (bx1) he
-

a restricteJ area to tahale a quantity uceary procedure, use preeen w tse pr==uu==asy proceeura reeuares er
of radioactive matettal in any perted other engineettog contreia. to the i St.108(amin.

*tselusar the consentrauen veJues spees.of one calendar quarter smater them essent praetteemla, te Ingalt consentra. rise in Aeoeness s. Taste 1. Column 1. mythe quantity thnch would result fuen uses of rasoseuve matertale la a&r to o.am le* as te occase the cuanerty eveautyinhalation ior e0 hours per week for levels below thoes which deumit an !teut. Multiotr *.no cearentrauen value spec.
13 s seks at uniforms esacentrataeas of alttum rammeuWtF area as daftand ttnee la.appen&R s. Taale 1. Column 1. Or-

radionettve material in air annettima la is 30 d1 ,gg an to estaan the annual evantity
Appendia B. Table 1. Coluna 1. ' 8 8 !!

'asninsaat totate er meesues or truee-. . . .

the radiomettve maamrtal to of eueh prosess or other englasering eentrots uem a oremamed to eseur only as a risuit at
foral that Latake by absorgues to limit consentrations of radioneuve

]- through the skin le likely. Individual matertal in air beleer those defleed la
eersumataases eues as aseident, mes m-
temos, poor orboseure, or sunuar sometal

j esposures to radioasuve matertal shaB 6 20.303(dx1xu). other precautaanary namtmas. Suen maaam mum no natuated
g be contreued so that the uptake of rn. procedures, such as laereased surveg. *** '' *

Ytne ct -lance. llinitation of woriging timma or gg,g ,,
g dioacuve matertal by any orges from provtalon of reeptratory proteeuve mamass W the oceurrones. Empesure se

q- g either inhalause or ahoorpusa er equipment, shall be used to maintata maustes anaal to meluese m setersunme
a both routes of Latake " la any ea&en. trttake of radio 8euve malarlal by any Whenner the LMaltauen on melvisual ease.'

individual within any perted of seven eures a 4 as.nastau1) noe seen enceedse.der quarter dom het enesed tagge=

I T wluch would result fresa tahallas such consecutive dare es far below that
*Regunatory sweance en assessment of m-

radioacuve saatettal for 40 heure per intake of radioacuve material which y' j*g8
}. weet for la weeks at uniforta maa,en. conesov. Mocots. Eeustaene one Assump-
], trations specified la Appendis 8. ueno ter a Bianamme Program ~ unste copies

Table 1. Column 1. of ensch are avauante from the office of
(2) No licensee shall possess, use, or standares Dovetoement, t: s Nuciear Retu-

transfer mixtures of U 234. U 235. ang Latory Cornatasion. Washmsm O C M-

U-238 La soluble forin in such a upon ertsten reeueet.

,

20 4
eeneeentier 1 fee *)*
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PART 20 o STANDARDS FOR PROTECTION AGAINST RADIATION*
>

' these specined to A ef am (c) The provisiore of Il 20.103(b M 2 >~~
(1) The hcensee selects respirateey part a soleseng metag @ ,, and 20.1034c) shall apply to exposures

protocuve equipment that provideo e pMos## e948M % t, 3 subject to paragraph (be of thne sec.,

- protocuee fector grooter thea the aey eetbortse a Desesse to use hi$e' ;; tion except that the referencee in
'

esultiple by which peak concestretfees poeteetca leatore se secetyt of as g Il 20.103(bx2) and 20103<c) to Appen.of airborne redaoective sisteriale to the
werktes ares are espected to escoed the appbeston(y es eneseos dix S. Table 1. Column 1 shall oeI, values spectined te A edia es Table L for wheek e esed selete h@st ; deemed to be references to Appendan

pseaseos testoss and (8) deemeestleg B. Table !!. Column 1Colume t of tide part. equapaset so
eelected shall be used es that the

het the sospiretary posteedw
equipment wtB prodde then h@er

| evereps osamentreues of red 6eestive . psotestas festese ander the psoposed| metenalla the ear that 46 inhaled dertog
pened of usestemipted use te es , esed8tione of eso. 1 8'' ' " P'*****'''"I''''*d'*"*"'"| i sekerne resoecuvity area. es any day. (t)Wbspo aqalpasst af * *'"''**d e'*

4

) by any individual using the equipment,) type bee act been testedair cereRed.

does est enesed the values opossfled to or had eereReetlesestended, Iso
(a) There may be included in any ap-:

~

e Appendia 8. Table L Colume t of thee NIIMH/blBlA.er whose thesels se
placation for a license or !or amend-
ment of a license proposed Itmau upon

I part. For the perpeees of thee parayeph. , esistbeg embedele der test and levele of radlauon m unreatncted*

caeB.eemos dearthegulpmem.te areas resuittas from the applicant s* the someonestee of rosessun
, w .eheB met sehe eBowease termetastel in the air that le takened whee possession or use of radioactJve mate-(, soeptratore ese were any be settested " th p weteet speelbe rtal and other sources of radiation.
-

|, by dividing the emb6est sessentense to eWhosmagesbyheCoasdenke As Such app *mnama should include m.
air by the pretenece fester aposteed to ; eppbeense ter ele eethestseese must f armatlon as to antacteated average rs.
Aarmad= A of tido part. If the espesse leakade ed===amenettee hp teemmer diauon levels and anuespated occupan.

- is leier found to be yester een se es beam d esmatie estinseemmese, cy tienes for each unrestrteted area m.
eeumeted the earrested value ebet be em to mateshiand pedesmenos volved. The t'a== tan'* will approve
uesik if the espesure te later found to be sheseemstees of to aam* Pan =e ese the proposed limits !! the applicant,

lees shee esemated. the senseted value espeble et psewedles the pueposeg deemastrates that the proposed tinuu
any be need- dayee of poeteseos oder esempened are not likely to cause any Indivtdual

(3)The lieessse maletales and see8eces W eso.
-

~ to receive a does to the whole body m
lapieasets e seepeetory pretosuse m eqWoment het be been any period of one calendar year in
peegree that testudea, as a iman"""" apart eere8se a bedosse8eseen esones of 0.8 reak*

air man,hes ameMaan to 6dentify the entended see by 900g96/ tb) Except as authorised by the
basestL pesett preper equagwmens hdW eheB be saagnet Commlegica pursuant to paragraph Ia)

[ ,. selocuce and estimate espeemseet g s f thle oestloa. no licensee shall pos.oThe it&e emell notary. le wett. * eces use or transfer 16eensed matenal| surveye and l$namanye es appeopflate le m
eieer Resuleser, caramu.seropriate see.me. trw Direce tne eevaluate estuel espesurest wWttes .en taspecues Rin sucP a manner as to create in any*

precedures reges @es seleeuse.8ttg
ane Enforcement Reeional ottee hates unrestrwt.ed area from radioactive ma-

and athlenames of feeparetort and
m Aseendas D at toast se ears befeM ine tartal and other sourcee of radiation m

I. toe of toepeatersisoperabsty his posemelon.
etely pfler to each vom wetttee $Dre usee"unes see tasone (1) Radlauen levels which. Li an tnda..

peaceduene . supervtales and et uus aseuom. vidual were continuotaly present m
trainseg el endloemenee the area could result in his recetving a

=

receeds and deteralmeese by a dose la excess of two millireme in any
-

physic 6es poter to teeme8 use og one hour. oe>
feeparetost med et least 18 anoths (3) Radlauen levels which. Li an inda-- -
therenner. that es ladi eser b IN 8e''''8'I "t8885 vidual were continuously present m

. physically able to use the resp 6tenary (a) No licenses shall pcesses, use, or the area oculd result in his receiving a
protoceve equipasst. transfer licensed amaternal la such a does la eneses of 100 m111 trams in any

(3) A wettles pahey atenarmaat en manner as to cause any individual seven consecuute days.
rapwetor usage sheE be teamed enverug Etthta a restricted area who it under

*

perted of one calendar quarter freen / (c)In addauen to other requirementeeuch &mes es d 18 years of age. to recette in any
of thae part. Lleeneses engaged in ura-!_ '"8**'""8

[, rupwetoes see7 esapam and radioactive material and other sources : nium fuel cycle ocersuone outlect to
e use g of radlauon in the licensee's posess. s the provtalone of 40 CFR Part 190,

|elon a does in excess of 10 percent ofthe limits spectiled in the table in $ "Enytronmental Radiation Protectionpenode mopee ese -

fespirator 34t The bogenes eheE edetes g:Andards for Nuclear Power Oper-
|oauone." shall comply with that part.

-

sech toeptit 'er eser that to seer easy , paragraph (a) of 9 30.101
leave the ano et est Was les sabelbeim * (b) No licensee shall poseoas, use or

roeptrator use to the event of agelpasst 2 trarnier licensed material in euch a =,

- t ==_ phye6eal ar psyahakaamd manner as to cause any individual 8 88.188 Ited6ceruetty in effluents to un.

d6eesee. proceduret ere ten atthin a restricted area. who la under restreekd seens.

1*-
failure.etydSeest datestorates ef 1g years of ago to be esposed to air. (a) A incensee shall not possese use,
operstag ceedleone.or eep other borne radioactive matettal posseemed or transfer Lloensed matertal so as to

I release to an unreetncted area radioac-
_J

osedlues that ai$t seguire seek rebed. by the !!censee in an average concen-
2tration in excess of the limite spectfled
{tive material in concentrations which(4)The liesseee uses equipment

wndua lisatettose for type end ande ed in Appendix B. Table II of this part. exceed the limite spectiled m Appen-.

use and provides proper elemeL Por purposes of thte paragraph. con * s dix B. Table 11 of thle part. except as
communication. eed omer special centrations may be averaged over pert- "" authorteed pureuant to i 20 302 or*

R aragraph (b) of this section For nr-ods not greater than a weet. p
cepebilitsee (such as adequate alge I poses of this section concentra .cn.s ]protocuen) = hen seeded. may be amaged our a pad m ,

-

i (d) Unlese etherwtee entherleed by greater than one year (

|e,censumiaesumanaameheuoot
~

easten protection factore le encess of

- - -- . . . . . . . . .m._
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20.106(b) PART 20 * STANDARDS FOR PROTEC
.,N AGAINST RADIAMN-

PascunoeAar Paccsovass,

(b) An appilcauon for a lleense or centrauens of reecauchees.
.

'amenement may include proposed A desenpuon of the waste treet,
8 86.8e1 Servere.limita higher than those spectfled la ment faculues and procedures uses to

paragraph (a) of '.his secuoa. The reduce the eencontrauen of resonu. (a) As used,tn the regulations in this
Commission will approve the proposed

clides la effluents prior to the6r s9 , aart. survey means an evaluation of'

Z
lease. the radiation hasari./ incident to thelimits if the applicant demonstrates: (d) Por the perpeese of this escusa $ production, use. release, dispoest. or

(1) That the appucant has made a the consentrauen unatts in Appensa PNnce of remoactive instertals or
-

reasonable effort to mmanuse the ra. B. Table II of this part shall apply at other sources of radiation under a spe.dioactivity contained la effluente to the boundary of the restricted area. getfic set of conditions. When approprt.'

unrestricted areas; and The ocesamtratica of radianstive gas. ste such evaluation includes a physp(3) That it is tet likely that radioac. ternal dinaharged through a steak, pipe cal survey of the location of materials
tive material discharged in the afflu. or mirallar opadult may be detersalmed and eeulDeent, and measurements of

-

ont would reesit la the espesure of an With respect to the potat where the levels of radtauon or concentrations of
ladividual to consentradoes of rado. canterialleaves the sondult. If the con. radioacute matnial oresent.

,

active material la air er water escoed. dult dissharges within the restrtened g
ing the lualta specified la Appenas B. 3 area. the t-atretsen at the bound.-

Table u of uus part. .

nas eso. , appropriate fastore for dButten.
*.ts. P (b) Bach U * nase shall make or(c) Aa application for tugher limits j ary may be determined by applytag

t

pursuant to paragraph (b) oftion shall include taformaties deIDoc. * perelca. or decay between the potn; et 1cause W be F
3 such surveys as (1)

*

~ strating that the applicant has made a 3 discharge and the boundary.
l

(elln additaca te llsatung ootmentre, graay be neces Ary for the icensee to*eomply with the regulauons in this
reasonable effort to minimies the re. tacas nd effluent streams, the Cosegnie, !part and (3) are reasonable under the
anoacurity diesharged la effluente to sica may litalt gumasaties of radioso. 4ctreumstances to evaluate the essent1
unrestricted areas, and aball laelude, tive thatertels released la air er water of Pasauen haaneds that raay be pres.

_
as perunent: durtas a speelfled period of times if at eat.

l

(1) Informauoc as to flow rates, appears that the deny latake of rado. *
total solunne of effluent, peak marmn. active maatal frega air. water or food
trauen of each radianuelsma a the of. by a euttable sample of an estpamme T8km8 Pwesenes meanerees.'

fluent, sad concentrauca of eneh redg. populauen group, averaged over a (a) Each m.aname shad supply appro.
onuclide in the effluent averaged ever period not osenedag one year, woegd Briate personnel snonstortas oeufp.-

a period of one year at the potag otherwise eassed the deaf tateks re. meet to, and shad require the use ofThere the effluent leaves a atack, sultang frota esoteaucue espesure to such equigensat by:
tube, pipe, cristadler condugg air or water containing coe4tdre the (D Enek ladividual who enters a re.

.

(3) A descriptica of the proporties of consentrouon et radiamatsve meaMaas
i. the etnuents,incluess: spectited la Appaman S. 'hble D of earteted area umher such circumstances

that he rese6ves, or is ukely to receive.
~

3 (tI Chanusal cocapeeftlon; Jhls Dark a dose la any ealandar quarter Ln
(11) Physic 61 charseterledes. melud. eteem of 38 percent of the applicable-

'

*1ag suspended solids content a ugugg value speelfled la paragraph (6) of
f, effluents, and nature of gas or aerosol , (f) The greegalocs of paragraphs (a)

9 30.10L.-

! for air effluente: through (en of tids section de nog t3) Emeh tadividual under 18 years c( 111) The hydrogen los emnanntra. apply to dis;osal of regoestigeInsterg. age who enters a restricted area uncions (p") of liquid effluents: and, severage syssess.
su 1 circusastances that he recetst

(!vi The stas range of perusulates in : al inte sa..aafyg which is gove by 9 30.808.c: < 1&oly le receive, a does la any -
~ effluents released inte air. (g) In accmon to other require. I en.;ar quaner la escase of 5 parten-

(3) A descr:ptica of the apenevasad -8 seats of t .s art. usensees engaged jthe appuestdo value specified in pahuman occupancy la the unrestrtened

area where the highest creemmesagnan . La urantuan fust cycle opergueas out>of radioactive matertal frces the et0s. * Set to the provtstoes of 48 CPR Part198. "Enetrosuneatal Radistaen Protes. s (8) Each laevndual who enters ageraph (alof 8 30.101.a

ent is expected. and. La the case of a taca Standard for Nuaname Poest op. * hash redatica area.-

river or stream. a desertpuca of water erstects." aban comply with that part. 2 (b) As used a this part,
uses downstream fross the potat of re. ( (1) "Perscanal mesutorma equip.*

spess gnetas devtsen destaaed to belease of the effluent.
a

(4) Informauen es to the Idehes " $ 302 Stedleeg giagnadn eed therapy. worn or carried by as ladividual for
concentrauce of each ramaninetade gg Nothing la the regulanAena la this the paseos of measuring the dose re,

-

an unrestrteted area, lastudlag asust. part shad be laterpreted as lignittag selved (e.g. fGta badges, pocaat cham-
pated concentrauaDs averaged over a the intentional essceure of patleate to hers, pocket enanmatera, falta rings..

period of one year: radiatina for the purpose of taedteal ege,g
c33 .*m ares ** means any(D in air at any potat of humaan os. Wagneels or meemd therapy. area, meama=*ta to permannat la which

_.

cupancy:or
(11) In water at points of use dowl> 8 28.198 Oedese seenistes fermistdag of there estets reeauca, ortsmadas in*

stream from the polat of release of bio. essay seretees. whole er 2 part withm Deensed mate.

Where penemary or desirable in rtal, at such levels that a major pot.
- the efflnerit.

(S) The background concentrauca of 3 order to aid la determining the eatent
uen of the body could recette in any
ene hour a dose m excess of S mil.

stream prior to the release of liquid et. f of as ladictdual's esposure to conces>trations x rasoseuve saatertal, the11reta, or la any 8 consecuuve days aramonucDees a the receivmg river er'

fluent. g Comuntasion may lacorporate appr** dose la emesse of 100 tallurems

(8) A descriptles of the enetroman. priate proustons 2 any licanes darset*
(3)"Elsh redlauon ares" means any

tal monttertag equipment lactueng ing the licenses to snake available to
area acosasible to personnel, in which

senatuvity of the systata, nad prose. the individual appropriate b60.asesy there estate radiation ortgtnating in

: lures and calculations to deteraune services and to furnlah a copy of the whole or in part within licensed mate-
.

rtal at such levels that a major port:en
concer$trauone of raeonuclides in the reports of such services to the Com. of the body could recetve m any one <~

, unrestricted area and posattne recon. mission. > hout a does in excess of 100 mctem
I

-- w

.c ..m
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PART 20 e STANDARDS POR PROTECTION AGAINST RADIATION| w
(11) Se equipped with additional con.(3) End entranes er assess pelat te trol devlees such that upon fauure ofya'

a Ingh reaanen tres chan be* the entry control devtees to functica! -

(t) Eeutsped with a sentrol device as recuared ty paragraph tex 6xit of
. whleh shan cause the level of rea- this seetlos the radlauca level within,

ation to be redusse below that at the area, fresa the sealed sourse, shall
8 as.ste Caetion e6 ens, labels, stenals ame whleh an ladividual might resolve a be redusse below that at whleh itA

%
.

does of 100 multretas in 1 hour upon would be possible for an laevidual to
. (a) General (1) Emeopt as othengelse entry late 2e area: er meetw a dose la mess of los uma in> - -

authertaed by the Ca==i=$aa syn. (11) Equipped with a esatrol dettee one hour. and nettle anet sueble
bois prescribed by this section shau whlek shau energise a ocampleuous alarm s'gnals 8AaB be g0terated to

make en inendual ar.esapung to

I- use the conventional ransmelast cauuan visible or sueble alarm signal la auch enter the area aware '.,1 the hasardcolore (ma6enta or purple on youow a manner that the ladtvidual entortos and or
tar wtm"'th
* '~

background). The symbol presortbed the high reestles area and the uanna. g g s'
by this asetion is the convenuenal se or a supervleer of the actlytty are $ uvny and - W to ruder or
three bladed deelse: emede aware of the entry; erI, g sucannen assistance, aware of such !60(till nialatalmed Iceked eseept durlag us

periods when access to the area is re E (e of the entry sentrol devlees.RA888T*' till Be esulpped with control devices-

1. Cross. hatches area is te to mae=<a at quired, with postuve scatrol over each 9 aush that upon fauure or removal of
puroie. ladividual entry. I phyelcal raatuce barriers other than

i- ' laahuahad a such a way that no hg, shau be reduced below that at which it

2. Bacteround la to be reuse. (8) The sentrole required by pars >. the source's steelded storage container
the raenauen namel from the sounegraph (ext) of this sesuon shall be es-

ar # '" g o % [eldual vul be prevented fresa leavhg a ' would be possible for na laevidual to
-

receive a does la eseems of 100 mrom in~

Ihigh resauen arm cae hour; and visible and audible
3 (4) In the sees of er high remataca alese algaans shan be senerated to:

L area estabilshed for a period of 30 make potentlany affected Individuals
days or less, direct survetuance to pre- aware of me hasard and the beensee'

vent unauthertsed entry snay be aut> er at least one other ladividual, who is~~

atituted for the controls required by faminar with the estivity and pre.
paragraph (eX3)of tiusseeMon. pared to reader or summon assistance.--

(8) Any llosasse or manuenne for a u. aware of the fanure or removal of the

| eense, esar apply to Me Pa=m'aa8a= physical terrter. When the shteld for,

..

[..- . for aps,rwal of methods not ladudes the escred seures is a neutd. means
' 8 la paragraphs (cM 3) and (4) of tids see, shan be provided to mesitor the intes.

|- ^ l tace for controuhg panama to ingh re. rity of the sidend and to signal, auto-
mancany, less of adequate shielding.

f- I eauen areas. The erammissaan vul ap-
' ' ' '' ** '" '''' ''''"''"'' " ''' ' ' ' ' ' ' ' ' ' ' ' ' " ' ' " ' ' " ' ' ' ' ' " ' ' ' ' ' '

I~ Hamaman er applicaat demannassates
[ |

' . , . g that th's alternauve snemods of eaa.e
- g . ,' trol vul prevent unautherleed entryA 4.a,- ,

late a high twuatamm area, ast$ that .This pareernea tenet sees net asoly toi ..

the requiresnoot of paragrapin (eM8) et ranne uw eeunes thu an used m wie..

this eastica is met. thester, la radeceraphy. er in completely
* eati.stuoteed irradiatore in ahich the source*

(2) In addition to the contents of is tota stored ame eserates withm the same
signs and labels prescribed la this ese- (g) gaelt area la vidah there snay shelene radansaan marrier er t. In the ee..

tica. licensees may provide on er near esing radianism bevels la ammana of 300 engaos confleursues of the trramater is

such signs and labels any admainmal rems la oce hour as cae meter frees a alvare patroceur lanessestale to any me.
8 *'

.intormation ehich may be appMpflade eeued radio seuve seurte 8 that is used m'am um'* * E".
in aiding individuals to mannaten expo.h irradiate materials shank * ertemeL Thas sessertaa tewet also does net
sure to radiatloa er te swananative ma- asper to seuroes free enteh the reestion is

I-
-_'

terial. " (1) Have each entraces or accese lasteestal to some other use nor to nuclear
-(b) Andfation apena Emelt reestica potat equipped witat entry control do. mastor eenernase vastation uher than rees.

area shall be eensp6cuously posted vlees which shau funcuen anatemag. auen fma traveeun, source er noecial nw

.

sisar manermis that am vand m walee
with a sten or signs beartas me redl- eauy to prevent ear ladividual frem

Pese *** Yter nIsr.14.| ation caution synabel and the words: naadvertency enterlag the area when Th asely
such redlauca levels ealeu permit de- 1ete. Esen sensa tieensed to teneuet actm.g~' CAtyrtos i ; uberate entry late the eres esdy aftef ues to otuen the earnernon tensi spoues

;l a control dettee is estuated tant than and artto e not na essapitanse with the pron.
. RaetAftoW Anas g cause the raenauem level vttida the stoes of this sorterson en tsar.14. tote.

area. from the Sealed seures. to De re- shad fue stut ute Directer. Offlee of Nucle-6
(c) Nipit radiation argo& (D heb er tsanartal Safety and Safeeueres, t!.e. Nu.

high radiation area shan be esosedeu*S duced below that && wideh M would be
,

e6 ear censummen. washmaton.pseuble for ta inevndual to resolve a D.C. - . en er negere June 14. tote. m.ously posted with a sign er algas bear. dose in excess of 100 mrom la one
ing the radiation eaution symbol and hour; and pMyent operaties of the $ [ g,8 E'"taa ' '

to ae e com~

the words. soures if the soures would produce Fe" with tfus patterech by Dec.14. lete. and

eauen levels La the area that could mar eenunee estmuse in conformance mthAUTloW , result lA a does to an in@vidual !S oresent 14eenes eeneuens and the provt-
- escoes of 100 mrem in one hour. The siens of the preneusly effecuve i 20 2034

H1 cat RABIATIce AaaA entry control devlees reculted by this untu such compliance is achievet. f or such~

= paragraph (ex4) sha!! be estabushed persons comettance must tw schieven not I
later than Dec.14. tote.

' Or "Danser". In such a way that no individual will
.

be prevented from leavine the sten.

. . -
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PART 20 o STANDARDS FOR PROTECTION AGAINST RADIATION
A CAttrion i
f., prise permensat structural campe- " (T) Licensees with, or applicants for.

: F nents, such as walls, that have no licenses for radlauen sources that are AA8toAm MArsatAus)
i credible probab111ty of failum or re- withm the purvtes of paragraph tex 6)3

moval in ordinary circumstances need of this secuen and that must be used : (2) Each area or rooth in which natu-
' ( not meet the requirements of this La a variety of positions or la peculiar g ral uranium or thorium is used or

locauens, such as ocea fields or for. - stored in any amount escoeding onei. 1 paragraph icMSX11D.
j tiv) Se eeutpped with devlees that esta, th&L make it impracticabae to & hundred times the quantity specifieg
, will automatically senerate visible and cosaply with certain requirements of ** m Appendia C of this part shall be
* sudible staten stenals to alert persea- paragraph (cH6) of this soeuon. such conspicuously posted with a sagri or. _

U nel in the area before the soures een as those for the auteenaue control of signs bearine the radiation cautton
symbol and the words:

11:ne for any individual in the area to ranunnea hvels, unty apply to the EM.Offlee of Nuclear teaterialbe put into operation and in suffielent
a-

reeW.
operate a clearly identitled control 2 Safety and Safeguards. U.S. Nuclear,

devlee which shall be installed in the Regulatory f*armentantaa Washington,
area and which een prevent the sourse *a D.C. 30688, for approval, petor to uns
Mom being put into operation. Y of safety measures est are alternative * CAUTton '

to these speettled in paragraph (eM8)
.l of this escuen. and that wint prov6de at aAssoAertvs marsatAa.tsi
e
~ 7v) De controBed by var of such ad- least as equivalent degree of pereOO- (f) Containers. (1) Except as pro-

sainistrative procedure and such de- nel protecnica in the use of such vided in paragraph (f x3) of this sec--

sources. At least eme of the alm Mon, each container of hnsed mate
f. vices as are naamaansy to assure that
e

the area is cleared of petsempel price measures must include en entry pre,
. te euh um of the sourm preceeng venung hiericeh control tened on a ''' *h*28 b''' * *"'*'' * *'' ' e"'c'o'n'.identifytag the redloactiv-

.
* which use it might have been possible physteel measurement of faunaam

that ensures the abosace of high fed 8- (3) A label required pursuant to
- # * for an tr$dividual to have entered the , alles levels before an inn eaa paragraph (fx1) of this section shallarea. gala access to an area where such bear the radtauon cauuan symbol and

souress are used. the words " CAUTION, RAD 10AC.,-
,

(ru Be checked by a phreleal radi. T!VE MATERIAL" or " DANGER.4 i

b atten measurement to assure that
"

RADICACTIVE MATERIAL". It shallprior to the first individual's entry
into the area after any use d ".h6 (d; Air 6orne redtonefiony areas. (p also provide su!!!ctent informauen ' to,

T source. the radiaties level fWes the As used la the regulataeas la this part permit individuals handans or usms

t source la the area is below that at " airborne resoneuttty area" means (D the containers, or worhang La the victn-

N which it would be possible for ta indi- any reesa, eneleeure, or operattas area ity thereof, to take precauuons to

vidual to receive a does in essess of la wheen airborne reecestsee famAmel, avoid or Iain18atse eRposures.
(3) Notwithstanding the provtsionsals acomposed whour or pardy at g.

| 100 mrosa la one hour.tytp Mave entry control devnese re* eensed smaterh!. esist ta namentra. 3' of paragraph (fM1) of this section 16-
g quired in paragraph (cH6MD of this Mons a escess of the ambounts spee$ I (ting he not requnted:
g be

D Por contamere that do not con-A e section which have been tested for fled in APassmen B. Table 1. Colutan 1
of this part; er (H) any rosen, emelo g tain licensed mater 1&ls in cuantattes8, proper functioning prior to initial op- sure or operating area b wheek ear . greater than the appitcable quantitlesp eration with such source of radiation

on any day that operations are not ua* borne meeestive matarla1 cosageseg alasted in Appendia C of this part.y
(11) Por containers contamma only

N interruptedly contutued frees the pre- wheur er partly og naammad sterial natural urentum or thorium m quantn-
,

vious day or before resuming oper* entste a nnewmassa Ama wheek, se , ties nu greater than 10 times the app 11-
- attons after any unintended interfuP ' aged over me number ed heure la any cable quanuuss listed in Appendix C

~ tion, and for which records are kept of Zweek during wtush haviduals are h of thisthe dates, tienes, and results of such 3the area, escoed 38 percent of the
( 118 ) containers that do not con-

tests of function. Ne operations other Eaanounte specified 2 Appeama B tala licensed materials m concentra-than those necessary to place the * Table 1.Coluna 1 et this part. uans greater than the applicable con-
source in safe condluon or to effset re g (3) hh airborne reeomeuvity aren centrauces listed in Appendia B.
parts on controls shan be conducted shan be comeplewously sceted wie a Table L Columna 1. of this part.

-

with such source unless centrol es- radiation one. (1v For containers when they are at-
vices are functioning property. The Il- $ gggg tended by an individual who takes the
consee shall sutunit an acceptable precauuona neeseenry to prevent the
schedule for more cataplete pertose Caenose exposure of any individual te radiation-

tests of the entry control and wartung
a systerns to be eetm8Wahad 33d adhered aIsoceWe aae80sortTFrT aaSa or reecesuve materials la eneses of

the unmitt estahainhad by the regula
to as a condiuon of the license. (e) Additional reestrements. (D(vill) Have those entry and eggt par. Each ares or resem in whlen lleensed .uses 2 20e m
tais that are used in transporting ma. IBRAerial b used et stored and elush %* (v) For conte &Oers when they are in

$> terials to and froEn the trymdtatina canteams say redeesuve ramaartal I treasport and neehamed and laceted in
area, and that art not latended foi use (other than natural uraniusa er See* a assordance with regulations of the D&*
by individuals, controlled by such do. lum) la en asnount easseding 10 times 6 partement of Treasportauen.
vtces and adrainistrative procedures as the quantity of such seateral spesified J*' (vil For containers which are accesel-are necessary to phystcally protest and la Appenas C of this part shan be 'wem asamet inadvertent entry by any seaspieuously posted with a sign or ble * onar to ladividuals authortaed to

'

individual through such portals. Exit signs bearing the radtartan eauden bandla or use them. or to wora m the
portals for processed materub shan spinhol and the words: 3 vicinity thereof. provided that the con-
De equipped to detect and signal the | tents are identitled to such individuals

[ a by a reedily available written record.
i presence of loose radlauen sources # ..

that are carrted toward such an esit w sporeonatt me NN y, tyt!) For manufacturing or process
'

and to automatically prevent such'

j$$ty7e*ase (or M neuntr is {eq@mm e as near um
I n

loose sources from bems carried out of reactor components, ototng. and tans.s
esumated. mean ennehment. etc.the tres-~

|; |

Sootemaer 1,1982 20 4
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. PART 20 e STANDARDS FOR PROTECTION AGAINST RADIATION
. .

~ ~
I (4) Each Ilconsee shau. pr or to dio- 8 20.208 Procedures for picking up. rosel'* Tasu or Emenspf amo Tves a Quaatmos

M ;:: poest of an empty uncont.arataatad ins, and opening peehagen,
" container to unrestrteted areas. (ax1) Each licensee who espects to E88''' ' " *

iEa"m"imEsa |. Y"eE#; remove or deface the radioasuve mate- receive a package containing quanu-
[ . rtal label or otherwise clearly todlease ties of radioactive maternal in excess of

J os I e mi
['

" that the container no longer contatas the Type A quant'tles spectfled in i .~.
'

' ' , 9radioactive matertals. paragraph (b) of this secuon shalt: "-
*tu if the package is to be delivered , , se' to the licensee's facility by the carrier, y _ . . i a

{
make arrangements to receive the vi --

#i" * * *
' * * * *

n i is offered for dellwry **", ,,,gge g,,, _ kge ,

_.

Notwithstanding the provtstems of (10 !! the package is to be plehod up m. , woe,i , imme

4 30.308 by the licensee at the carrier's termi. se esense e o n e o en eus=
- (a) A room or area is not required te nat make arrangements to reselw no-

1 I be posted with a caution sign because tificauen from the carrter of the arriv. g y,,,,,,, g ,,,,,,4 4, F R 196 2 31
-

e of the presense of a sealed source pro. al of the package, at the time of arriv.
* vided the redlauon leve'. twelve inches mL.

# rom the surface of the source son. .(2) Each lleensee who p6cks up a (cND Each licensee upon receipt off
. tainer or housing does not esesed five package of radioactin mateHal from a a package conta&ning quantattes of ra.'

minirem per hour. carrier's terminal shall pick up the dioactive maternal in excess of the
L. package expeditiously upon reestet of Type A quantitles spectfled in part.,,

g notificatka figa W earner of He ar* graph (b) of this section, other thant
. . . _

k
A***

g a package of radioactive matertal. g 'hlsle.
kl) Each Heenses, upea receipt of *I(b) Rooms or other trees in hoopt- racal u

- tais are not required to be pested with I| kwk nurnal W LM pactast Th'cautlen signs, and centrol of entrance shan monitor the esternal surfaces of pt.ekage sh&B be montured a se as
-1 or aseems therete pursuaat to the package for redleastive sonW presusable after recolpt, but no late

- 0 30.303(c) is not required because of nation caused by leakage of the radio- than three hours after the package isthe presease of po'. lente gestatalag by. active contenta.esespt:, recirlad at LM Ucensee's faculty u
| are personnel in attendance who sulproduct materh' provided that there (H Packages containing as am ceived during the licensee's nothan the esempt quantity specified la

~'; .atake the prestuuons noosenry to see. the tank in this paragraph: *gg''- ["" If "''t"8
.' A wat eascem ot any ladWedual to (u) Paskages costelates ao snare (3) If radiation levels are found on

'than 10 mulieurles of radicastive ma- the enternal surface of the pactase inescoes of limi ame hainhae ternal aamminanny solely of tritium, eneses of 300 raultrem per hour, or atregulations la this part. .
'''''"'''''' ''' ''''' "''' '"'''''''' a'intag only reaso- ''''' '''' '''" '''

'''''"'"o "m''illtr em. [.'
""

(18) Panasema cont the package la excess of t

(c) Caution signs are not required te sem matenal as gasm or in gestal ,per hear,'

be posted at areas or rooms containins forta: the ucensee shan immediate.
- radioactive matertala for periods of (iv) Packages containing only redle* ly notify by telephone and telegraph

f *. less than eight heure Drovided that (D active saaterhi la other thaa lieule raaugrasa, or farnimile, the director of

form (taeludlag Sio 00/Tc.00m gener E listed in Appendia D. and the final de-
the appropriate PtRC Regional Officethe materials are constamuy attendeg

store) and act enesedlag the Type A,

during such periods by an indleidual
, who shan take the preesunces aseen, cuanusy umet seenfied in tan tabn in s unrtas carrwr.
* sary to prevent the espesure of an# in. thki paragresta: and b*

. f dividual to radiaties or redinaative (v) Packages ocaeaking only tenien-
"

. matertals in excess of the limits estalk melldes with halflives of less than SS (d) Each licensee shall establish and.

' 11shed tn the regulatices la this part days and a total quantity of as mese maintain procedures for safely open-

be performed u ( las packages in whleh Ucensed matert.IM
'

and; t 3) such area or room la subject to than 100 munsurtes. '

,

the licensee's control. ,'''' '","'I

p
me og penaakahle after rm$t. butg due consideration is stvert to special+

no later them thm he afw h lastructions for the type of pactase"
(d) A reorn or other area is act re-

quired to be posted with a cauuca W k W at the M4 b being opened.

f- 4
cuhy if reestad dudag the umM

| sign, and control is not required foreach entrance or access point te a normal working hours, or eighteen
-

~
room or other area which is a high re- .

hours if received after normal workias
! diation area solely becaues of the Dree hours. 9 29.20s Inserweilen of perunn.4.

f
' '*

p 'ence of radioactive materials prepared ,
Instructions required for individuals.

[ for transport and packaged and la. (3)If removable redinaattve sentatal. working in or frequenting any portion
beled in accordance with regulations nauce in excess of 0.01 ta6sreeudsel of a restricted area are spectfied in-

of the Department of Transportaties. (33.000 disintegrauces per minute) perR I 10.12 of thas chapter.
L. 100 equare centtinatore of peakage sur in.-

{ face is found on the enternal surfaces
m

of the package, the llennase shan is. 9 24.2e7 Storese and centrol of licensed
metenais 6n unreetmted etees." mediately neuf; the final deuvertas*

I carrier and. by telephcae and tele- (al Licensed matertals stored in an
; graph. saa11gress or facelinue, the ap- unrestricted area shall be secured*

propriate Nuclear Regulatory Com.s from unauthortsed remotal from the
'For example. containers tn locauona such mission Inspection and Enforcement' place of storage.,

ater.nlled canals, stortse vaults, or het Regional Office showr1in Appendia D (b) Lier % sed materials in an unres.
of this part. titcted area and not in storage shall be~ ,

' *a u ,. .ae.
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PART 20 e STANDARDS FOR PROTECTION AGAINST RADI ATIONM
f . (b)The Coramleolon will not approve (a) 0.06 macmurtes or less of hydro.

j4 tended under the constant survou g any application for a license for dis- gen.3 or cardon 14. per stam of
lance and inunedtate control of the u- : posal of licensed maternal at sea unless medium, used for uguld ecmullat6cnI

* the appucant shows that ses diar ==' coununs; and.

consee. ! offers less harm to man or the enyt' (b) 0.08 microcurtes or less of hydro.
j tra= am,","" aa'"**2 '"- an > = =rt=n a p- * an=>-

:J ~
-

e, i- useus mmsed mr me weisot a usem m ote o m t enti,e are- i. provided howe,er.|u . easi ca.o.ai ,a
, m.ue -y nm be disposed u --=

som. m a manner that wouid
mate,utensee snau e, pose a u.ene,dI No

e.ce ,c j pwmit its use either as food for-

(a) By transfer to an authorteed re- humans or as animal feed..

cipient as provided in the resultuces 8 30.3e8 Discomel by renesse late sensiery a (c) Nothing in thne section. however.*
', O in Parte 30. 40.00. 61. 70 or13 of thle sewerese eyetems, """ 3 'I "''"I'A"'"8 *

I chapter, whichever may be appucahi* No licensee shall discharge licensed showins me meetpt. transfu
* or maternal into a sanitary severage and disposal of such byproduct matern.

unlem, pecined in i E81 M mie chapter.
t is renduy soluble or dispercible a[l*

'
- in water, and (d) Nothing in thle section reueves

(b) The .antity of any licensed or the utense9 from cocnolytna wit-

| (b) As autbostead under | Ekser ir other rac. 4ctive matersal rolessed Mher manhahta Federal State arinto the eye: n by the licensee in any local regulauone governing any othF. past M of this ehesten er one day does : tot exceed the larger og toute or hasardous property of thef paragraphs ios(D or (3) of thle secuan.
] (1) The quantity which.1f duuted by .anatertale.
i the averase daily .tuantity of seessel'(c) As provided in 6 30.308. appues.I

2 ble to the dispnami of ucensed maternt ' | released into the sewer by the licensee.
viu result in ast messe concentration $3311 fleesterteressessleedL

) 0 by release Lato annitary severuse eye. a equM to the limita speettled in Appen- acesseth

2 cific wastes. or in i 30.10s (Hedicaeu,e. e6. || dia 3. Table L Column 3 of mas part(a) Perpees. The segelrements of thistegne. or in 4 30.306 for dispoon of sp@.
section ese doelped to oestml transfere| or

(tty in effluents to unrestricted areas), material spectiled in anaandie C of geposal at a lead dissonal decility and
(3) Ten tienes the quanuty of such of redoseOve weste lotseded forI m

-

thne part asui estehumb a meeldest tsecidag system and
(c) The quanuty of any ucensed o' eespissentmoedassegetremonto-

( g seJeg asemed for etestates,es,peweet afother radioacuve matarla! reisesed in osmassehe trenotus and recordkeepinges
peop og moy ong ,, esses #AF#82# II UU 80 8'"' for each westes.The mporties and

conee may apply to the Comuniesion Q 7yTe1 M seconBiseplag mquiremente ecotained(a) Any licensee or anpHane for a 13
not in this eseuse have been approved by. ,

for approval of proposed procedures to in an avertse concentranon exceedhs he GHos oWaaag-aa* and hulget
L. dispose of 18eensed teatertal in a the 11auta specified in Appendia B. OhG eppmvel No. 31M4.

mannw nM Mhwulee authortmed in Table L Column 3 of tale part; and (b) Rock shipment of radionenveg
the regulauono in this chapter. Eneh weste to e licensedlead disposal facility'

application should include a desertp- meet be =~a=r== tad by a abipmentc
= uon of the ucensed material and anF (d) The groes quantity of licensed maallest that contains the namn.,,

| :: other radioseuve malertal lavolved, in- and other redtoacuve material, esclud- address, and telephone member of the
I

a cluding the quanuuss and kinds of
Ins hydrogen.3 and carbon 14, released 3 person gaaeredag the weste.The

| 2 such material and the levels of radio. into the severase eyeseen by the ucens : manifest sheD aleo lastade te naone.. acuvtty lavolved, and the proposed
j " ananner and conditions of disscenL es does not escoed one curte per year.* edtese, and toisphens sember or the
; The application should also inchade an The quanuties of hydrogen.4 anda nameandEPAbeoordousweste

asmlysis and waluation of partinesit cartuos>14 released into the eennarya;idsedSostloasemberof thepareasi

informauen se to the nature of the en- eewerage system may not esosed 8 genspordsg the weets to the lead
'

vironment, tachading tapesmphical, curlee per year for hydroset>8 and 1 deposallmedity.The menifest mest eleeI

soolostcal, meteorolostaak and hyeft> earle per year for cartion14. Recsma imecate se completely "$s weets diepreseesbie: e
lostcal charactertouts usage of ground from Individianas undergelns seedlei g,,,,g,g,, ,g'*

and surface watere in the sentral area; diagnnman or theremy with radiotative Isleauty and
,

the rnature and locaues of other 90- : natorial ohnu be esempt from any b * ,,g g,
tentlauy af!Jeted faenttia=* SO4 IWooe ?, Ilmeestinna contakked 18 tub eestidML chemicalises.The

-

> dures to be observed to minamian the a agent must he speedSed.
' risk of uneapeeted er basertsous expo. 6

N g 30.308 Trenament er disposed by testese. he
. ,',""*' 2||r.T.eWW,'mmatess.f~
!. No it**a=== ehall treat or dispose of es eksistg -seemsted. Westes
' , licensed matertal by incinersuasi elesetSed as

A. Class 3,er Clase

eteept for maamtale listed under Cla RJBof thischaptermeettue
. i 30.308 or as apartneal'* approved by Idemoned as seek te the

the Camma==nat pursuant to Thetotalgenadtyof the

Il 30.100(b) and 30.303. r=ds===alid== H 4, C.n To.es and 5-
us mest be shown.1he manifes

-

I 38.30s Diepeeni of apostne venes' requiredIpy this peresraph may be
Any Licensee may dispose of the fol- oldyptoe papert ened to neet

lowing Ucensed matettal without Department of Transportettom or
regard to its radioactivitr

2two
.. .. , . , i o i o o
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PART 20 * STANDARDS POR PROTECTION AGAINST RADIATION |-

- j

tovercamentalprotestle W (1) Acknowledge receipt of to weses equivalent documentanen by the
regulations or requimments of the from the geoemtor within ces week of eeueston..

masiver the by copy the 7) ode the new mantfeet with the

needsets by his scenes may (3; e new mondest to renest (el Rusta copies of ortginal mentfnte
be legible copies erle$le led shipments the osw and new taerufeste and documentenon
pholoospleen mandest shou serve es e orindes of ecknowledgement of receipt as the'

(a geekmeadsetmeetlacledea for the deteSed generator record of trenefer of heensed maternal
tion by to weets psameter that Copies of the ter mondeels sheB required by perte sa m. and 70 of this

the meternels en be e part of esw mandset h weste shaptee and
deserhes conoster me propero a new mandset (e) yor any shipment or part of a-

andlabeled and age h eseelle without a the generator ehtpeasat for which schnowledgement to .

for ^ _. ^ ^ _ te to =anas==,a the new mandset not received within the times set forth in |
epplicable

_

of contains Ier the this section, conduct en investisetton in i

Department Themsportetesandas information le pareyeph (b) of ecoordance with pareysph (h) of this !

Commission. As eethested tido esense, oogestar ar===== sheB ""*'ann-

eve of the weses certify that has been does to the the lead disposal facthey operetar
eip and date the weses which levelidets the

( senereths hoseems who generator's certsaattom (1) Acknowledge reeelpt of the weene

redesceve meets to eIr.ad (3) Forward a the esw withes one wak of meetpt by sturmas

lectly or a hama==d meets mandset to the factly e copy of the manifest or.

sheD esegly att to opereitor et to one of valsetdocumentenos e he
sogedrementsle (4)Inolede the new men > feet with the shipper.1%e shipper a be noteed is the

throachIIIof essess. = hap ===* to the esposal sim, licensee who les pomeend es wate
geomettes hommese who meets (s)Itatetee of the mandset eng and treneformd he === m es-

to e acomoed weste poenseser who tuote documentation - of 8p*'*#' Th8 m*" sed copy of es"- ''

er repechasse weene sheD wth receipt es the record of'trenefer et moelless or mielvelect d====asauan
ehet ladisaw disempencies^ of licaceed meternal as regebed by Parts

the : _118 etthis sectes. A 34 ta and 70 of this chapter, and resets beween me hemd oo es memfat. . and meteriale aceives_

I : Information hem generator needsets
: (3) hemistein copies ieu completed:

a (1) propese eD westes so that the ; cstS esposiden h estarteed by to ; moodsees or equivalent documentence
- e

.4 . ein theemaa'aa authartue their' weets is a.amanad seconung to e MJs a g,j y,, g,,,,,,, ,,,, g ,
shipmentNwhidacknowlmigamentaf ; nos and,

- and meets the weste cheresessiones :_.

) Notify the shipper (Lo.,&esequemmentein Iam of this essem
%u em roomved weekas uma generator, the couestor, or pmosesor)(3)labei each ofweetsto h tie "U#' condet a and the Director of the nearestwhetheritis A weses. h wedsenos h ei

camuna==aan otBce liswd inj ~ Class weses, or Class C weste.in peregraph g eseum" Appendia D of art whee anyecoordenes with $ NJS of this chapten'

@ ^'I ***"
(3) Condest a gaelity o = m - mysee.m T mh'r="at o.r.part of . .t has notto e,es,e g wl.se.c.ol prepesmoed e,rtved wi a doye eedve c..

alpmed the chnow t le,gg,= = = = = 1

| &&we,e-w y.+1an=9og =m .. = =:.= =s
"

j ehlpmenti or dettver to e oogester et es (s) e9 westes so that the
une es wennisesReems weste le econnhas to IgLa8 (s)to tresed and 1hsl 8 *E~ gg'g, t.owestigotion sheBpas.t n.d ahes a - wi.ag the

tred
and meets the. wee.ts e.e.re. ster.esassaa i ,,

| *luivalet r. _ tm he
.e,e ,e.e.ts u is apte.

(4) label each ofweetsto eserestPa=='aa'aa Regional OIRee-

causste iden whether it le A seate6 heted in Appenen D of his part. Sech
(g)Incende one egy of the mudat Class wesee, or Class C weets. In bessess who condeses a saaer.

wak the shipment accordeems steh 64 gus andas of tavesagsties eben Sie a written separt!

'.. (y) Resede e of themadat and tide wie the seemit ra=='=='aa's itegional
d=====a= Ham - of (8) e gealley esseet program alBos wishes a weeks of onspissas of
receipt as the receed of treno6rof to e m ere 'aa== week 40 M AS and to hvedeseen.tiosased material se regelred fasts et.seof tids Th6 propen ehes-

an ta and 70 of this chapes. lacinde ==aag====a eveiendes of
(g)For say shipments or ser part of a owltest-

eldpment for which animewtedgement of (e) Forward a copy of the eser
mesept hee not been received wttida the manifest to the d' gonal ette operate er.

times set forib in this seenon, coeduct weste collector et the une of sidement,
en investigstlos in eccentesco with or dehver to e couester et the time the

i' peregraph (h) of tids section. wesa is collected. obteleing
(e) Amy weste couestor laranama who acknowledgement of recetyt to the foru

handles only propeckaged weste sheH: of e signed copy of the mentfeet or*

.

20-10e December 30 1982
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1 _

e 30.441 Reeeeds of servers. radiation'*" meattertag, and disposal

(6) Each licensee shall maintain te..-$ cords showing the radiation esposures
of all individuals for them persormel

~ ' 1 .- monitoring is reeutred under 6 30.303~ ? < = of the resultuons in this part. Such
' records shall be kept ett Form NRC 5,.

"-
E in accordance with the instructions
& contained in that forta or on clear ands, m 4 estble records containing all the nn.

formation roeutred by Form NRC 8.
< := The doses entered on the forms or re.

cords shall ne for periods of time not '
; i' encoedias one eslandar quarter.

.

<
,

y.t

, -
.

&: (b)Basillessees sheB asinteln''

g senseslatheseesseasesediness
: pen, theseenhoeteuroege

sagdad asemestiga

a segebed - and 54e$,-.

w- se man.-

man semesed 8 masa,'endpastet et*

thisabspam,-

.,1--
- ..

.'

4'-4,

,,,

-

(cM1) Records of individual exposure
to radiaties and to radioactive matert.a_ al whleh esuet be maintained pursuant
to the provielens of paragraph (a) of
this section and records of bloassays.'""

lastudtag results of whole body count.
W lag esasannauens, raade pursuant to -,

1 30.188. shan be preserved untu the'

% ,, .. ! Cammimana authertses dispostuen.
' ~ (3) Resores of t*te results of sitrveys
I and moottortag whleh must be mam.
. talaed pursuant to paragraph (b) of^*

this sectica shau be preserved .for two'

years after esmplotton of the survey.

escept that the following records shall
a- be taalatained untu the Commussion

authertees their disposition: (1) Re.

'" . cords of the results of surveys to de..

tertaine colapliance with I30.103(aI:
(til in the absease of personnel mont.
torlag data, records of the results of--

surveys to determine external rada.
atton does; and tu!) records of the re.'

. . ' ,

suits of survere used to evaluate the
releece of redsmaestre effluents to the

*
environsment.'

,
.

u +e ;

j

e.. |-

..

Deeember 30.1982 4a m



_ - _ . . . - . -

e

:s
'O'401(c) 20A05(ai

T PART 20 e STANDARDS FOR PROTECTION AGAINST RADIATION
~

c,
_

(3) Rocarde of disposal of hamnand uale, circumstances under which the (b) 7kenty.fiser Aser piec#eetson..
r, materiale made peresset to $$ 3.3g eaposures occurred, and the essent of Rech unenese eheu withis se hows M
i ;; man aseved $ maos,'end pen et of possible hasard t. . rsono in unres* 2= 6eepory d he event. repen say e

'

tricted areas: a involving licensed astertal poseeeeedi a 8 thie chapter are to be meistetaad und
ee Commission au6edoes heer ,, ,'gg g$,*gY, ,j,,Y,,M$ h by he liconese het may have caused or

0
{ dispeelttoa. ,te

threatene to coues:i ; al; and g.g
(4) Records which must be tsaan. (8) Procedures or measures which~

-
i

ent a ecu ace o the loss or t e trHlivid to 5 o em o'

rt a rep used copI
E of !! censed material. diation: espesure of the sala of the

r rm le d y u en b (c) Subsequent to filing the written whole body of any individual to 30
'''"

report the licensee shau also reporg reme or more of radiation; or esposure
']-

| fo
any substantive additional informa. of the feet, enkles, hende, or forearrao

,.e ca Irod"*I"I a ear to 'IS reses or more of radiation; or
and legible copy after storage for the tion on the lose or theft which be, I (3)The release of radioactive matert.comes available to the Itcensee, within

!,- period spectiled by Commiselon regu. 30 days after he learne of such infor. Il alla concentrsuone which. t! averseed
a ladona. mation, over a period of 24 hours, would.

(S) If there is a conflict between the (d) Any report filed with the Coca. esseed 800 times the limite spectfled-i, Cornmienion a regulatione in this part,,..
mission pursuant to thle secuen shan for such materiale la Appendia B.a

license condition. or technical specifl* be so prepared that names of individ. Table U of this part; or
r'"'' cation, or other written Carmlana'" uals who may have recotved esposure (3) A less of one day or'more of the

approval or authortenuen portaintag to rtefation are stated in a separate operauen of arty faculties affected; or'

i i to the retention period for the easse *part of the report. =

type of record. the retention perted .g-
specified in the regulauene in this " (e) For hale"e of an operettag liessee g (4) Damage la property in exceso of
part for such recorde eheu apply for e amaleet power plaat, the eventeC

83.000.unless the Ceaualesien pursuant to imeladed in . (b)of theeesados g
1' l 20.S01. hee granted a spectfle esemp. eneet be is aceerdaman wenin the

tion from the record retention reeutre- genemhese described is $ gara (b), (s). E
mente specified la the resultuono in (d). (e), and of ttde chopter end emot

9[* mission pursuant to this section ehen(c) Any report filed with the Com.,

.this part. inciede the required is
1. tmean nevensermenerlosese (b) of een essosa, sweats a be precaud se that names of indh14

samasse aseenal, la essordaman wtitilstra of a uals who have' resolved exposure to rs.

(eM1) Each llosasse shall report to the this chapter esed not be reported by a '' dlauen etu be stated in a separate
t'a==laanse by salaphama immedtetely 3 dupliente report ender peregrepit (b) of { part of the report.

--

efter it determinan that a lose er theft of g his 6 (d) Reporte made by lesseee;e in
.

,

12ensed metenal has securred la such a 8ades geneessesasetensesamme, response to the requireements of h
quantaties and under each circumstances esetton must es made se follows:

(e)tama4=as Beeko..
that it appears to the l'= aman that e
substaattal hanent may result to persone liesomeo shou inamedletely repen say (1) ucensees that have en instelled

o

evene tavolvtag byprodest, source, er Emergemey NonSeensa System shou
3 in unseelsted erees, special aesteer notestal poessesed by

,,
make the repens required by peregraphe,

] (2) Repens meet be made as fouows: the manaam that may base caused se 1 ; le) ead (b) of this assues to the NRCu
(1)1.leaneses having en lastened

, Emergemey Nouteemos ehet
* g,sesgas a sages W Operemone Center la escordsees with*

(1) Exposure of the et one body of g i8038of thischapter.a *

e make te apet t to Opmences
any indhidual to to reene or more of I (2) A1 etbar Hewmanos ehell make the.

Cenerla esecedesse wie 8says of tie radiation: exposure of the skip of the reporte required by peregraphe (e) and
chapter. whole body of any ladividual of ISO (b) of this seeden by telephone and by,

(ll) AB other haanamma abeX mebe rome or more or radiation: et espceure telegram, mellyan, or fecountie to the
reporta to the Adeleteestor of the of the feet. anales, heado er forearme Ade:Anistresor of the approprtete NRC

,

appropriate NRC Regional OSco listed of any individual to STS reme er more Reglenel Omos listed la Appendia D of
in Appenda D of this part, af radiaanare et h part.

p (b) Esalt 16mmenen who maban a report I (3) The release of radiceettve saatert. "

under peregraph le) of this meanica sher. I alin concentrations ettleh. if averesed | 9 20.464 (Reserved)k- within 30 days eher leeraing of the less over a period of 24 hours, would
or then, make e is wetticg to the exceed 8.000 times the limi'.s spectiled 9 31ules Repestsof eseroepeespes one

U.S. Nucleet fewmemamaean- for such naateriale la Appendia B. essessage levele and a=====messan.

|. Document Comeet Washingana Tehle H of thle port; er (eX1) la addition to sey notification

L ~* D.C. 3D858, with e copy to the (3) A less of one wortdag week or spquired by $ M48B of this part. each
eppropriate NRC Regional OSee listed more of the operauen of any facultine licensee eheu make a report ta wetung
te Appnadia D of this part.The report offseted; or 3 concerning say one of the fouowtag

i* ,ebeu lastede the fouowtag laformaties g types of i=**da=8= wttida 30 days of its
occurrascot

[. (1) A descriptfort of the lleensed ma* , (4) Dassess to property in eseems of E (1) Each exposere of en ladividual to-.

. terial mvolved. including kind. quanu g e300.000. $ rediettaa in easeos of the applicable
3 ty, chemical, and physical forta: limite la ll Elft er 2106(e) of tais(2) A description of the circum. a3,,, a

8 stanc nder which the loss or theft P ,, g, im
h Wdual 2

(3) A statement of disposition or radioactive asteriella excess of the''

probablv disposition of the licensed applicable limite la il 20.1@eH11.
material intoh ed; 20.103(eX2). or m104(b) of tfus part or*

,

(4) Radiation exposures to individ. in the ticenser i
+.

May 31,1984 (ruet)..
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with the _ h abed la year wee in each of tne fallcome eeu.,

(lu) levels of redletaan er8

conseneettene of resoecove testedal ta 8033 (bl. .. (d). (ek and (al mated espoeme mages:

r -
a restacted area in emesse of say other of this peer and must eleo laolede tine

opphcable limit in the beeneet | ; information regered by peregraphs (e) %,,,,,,,,,,,,,'_,,,, y***
(tvl Any incident for which 3 and(c)of thee secuen lasalmann

o

nouncation is required by & Skees of reported la assordense with 8 88.73 of. a

this ehepter ased set be soported by a8 me

,
this pert: or dupheate report under peregraphe (a) er "mwam mesma .m e . .

concanestions of resoective meternal tc)of theesecten. $*,,',8|e
(v) levels of radiauon or

|
(e) All other ha===== who make oe=c i

d* (whether er not involvtag emeessive reporte under peregraphe (e) er (c) of Q =' .

esposure of any individual)la en this escues shell. withia 30 days efter Ir.$|

3 unreetetsted eres la eneses of ten times toerningof theovereupesereer eea.( .

|t any appl 6 cable limit set forth la tido part emessenve level er comesaseman, make a '.**j *

.
,

a or in the liosase. report la waties to the UA Neeleer e.,
- : o. ,

* (a) gash report under >eeRegulatory r====wn'na Doeument
.

e peregraph(ext)of escuas meet Connel asek weehteston, n.c. uses, j a,',,
'

f- desenbe se saient of esposure of with e espy to the aISC ie i, i.

" _ _ f' Z
individuale to radiat6cm J red 6cessive Regional omes la Appenen O of u o is ._

e
- metadal. taoimeegi . is- -

(i)seemeios d eesht. dual e
** part.

% e na mes o m.
esposure se requised by , agraph (b) ae=== 'aea ** = ====' a == ** *e=' ,,

a
d m escuse

(ultavels of radietton and |03&ege.(Reservedl he low exposure range data am re-
' quired la order to ottana better infor.

concentrouoes of mecoctin metenal g maanan about the caposures actually
involved: g resorded. This escuan does not require

(titillns seuse of the esposure. levels
or concentreuews: and

'Ishesy peresseenmessestasmperes* taproved maamwomente.
Reek persos desertbed la 6 2400 of ggg,ggg g ,,,,og ,,,,,,,, n.,.

(tv) Corrective steps tekee er plasmad o this part shell, within the Aret guerter of en see amanaa af empternwa er
to prevent a recurremes,

to) Any report fued with the Com' 3 eachcalenderyear.sahanttome& messer.Omas of Nectsw Reguleewy(a) This secuen appues to each
work.:

misoton pursuant to paragraph (a) ofthle section shan include for seek ladi a Reeeereb. UA Nadow
tory person lleensed by the Comnumaton to:=

af Weddagtes, amasa to (1) Operate a nuclear reactor de-, ridual esposed the name, emetal soeu t speed 8ed ta peregraphe(al ong signed to produes electrical or heata
rity number. and date of birth, and an g ecserts g,.

energy pursuant 14 5 60.31(b) ora eettmate of the ladividuare esposure. pneenag a year. 6 33.33 of thle chapter or a testing fa-
, The report shall be pnpared so thes cluty as defined h 4 90.3(r) of thne*'*

. this infortnadon ne stated in a separate =

g
{part of the report. (a) A report of either (1) the total (3) W or use bWuct raten-

-

I. numbe of inMuale for whom pe- al for purposes of redlography pureu-,

(c)(1)la additica to say acti$eauen , ant to Parte 30 and 34 of this chapter:*
required by 6 M483 of this part eesh f30

.

a or i 33( thee
Uceasse eball melw a mpen la wndee d during the calendar yeast or (3) the * (3) Possess or use at anv one time,
lente d redeuom or relseems of total numleer of individiaeJe for whei8 for purposes of fuel pracaen. fabet-.

re&mcove mounalla eneoes oflimite personnel seenitoring wee poweteed eating. or repressestas. special nuclear
spectaed by 40 CR pen 1sik during the t'anaadar year: Provided. centerial in a quanuty esoseding 8.000.

"Revercossental Radlettes pmtestion hoiceser. Das mesh totak taeludes a ; grame of sentained it.rantuam 338. ura.
Standerde for Nuclear power least the number of ladletduale re a alum 333, or plutonium or any orabi-,

quired to be reported under paragraph e h f suant to Part 10 of
tax 1) of thee eastisc. The report shall * natica t ereo purOpereuess." orla easses of bcenes

tide chaptencondittene related to onepl6eace welb #
; indicate whether it le subsaltase is es 3 (4) Pamenan high4evel radioneuve*

CFR part 1sth
g cordance with peregraph (a)(18 or ,,,,,,g,,,,g,,,,,,,,,gg,,,,,,,,(3) Each report scheined ender
, tax 3) of thle soeuca. If pamaanei suono area pursuant to Put go M thec

g peregraph(cM1)of tidesoeusameet a snonitoring was not required to be Dro-
; vided to any todividual by the liceasse6 8'under el 33.303(a) or 34.33(a) of thle ' (8) Possess opent fuel in an tnde-

g desenbec
(t)11 e esteet of expoene of

'* a

s, Individuals to reestom or es radameere chapter durtas the canardar year. the penannt opent fuel storage tnote,Listion
a matartak licensee shall outsatt a negattve report (3gP51) pursuant to Part 13 of thne'*

(u)Invoie dredemos eng indicatins that such pereceaal eDont' j chapter, or*

concentredens d red'aeedse meedel toring was not required. (g) Pnnessa or use at any one time....

invdved, (b) A statteucal summary repost of * for processing or manufacturing for
(lu)The esess ef the enpoeme. levels. the personnel monitertng tafortsation 6 distribuuen pursuant to Parte 30. 32.

;[.
.

,,g *
steps takaa er plenaed [a w pe 1 an one f

'fie":" EAT,'em|;"so" "|2f? =; iga,g|',-m,|: LMalla quanuuas
J

um f==g .anuu-

|. *1th 40 CFR part 193 and with uon. tndicaung the number of individ-
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SECTION III.Ago;

RADIOGRAPHIC TAAINING PROCEDURESy

; ei

-A. PURPOSE
,

This training procedure establishes Law Engineering's program for
7" training- and examining individuals who are radiographic

technician candidates..o

,c B. SCOPE

)* This procedure shall apply to all individuals who receive,
possess, use or transfer any source of radiation within an Agree-(, asnt State or within the jurisdiction of the Nuclear Regulatory

Jo Commission under Law Engineering's license. In addition,.it will

apply to all such individuals who operate x-ray equipment.
V-
}, C. LEVELS OF QUALIFICATION

There shall be three levels-of qualification under Law-

Engineering's Radiation Safety License. The duties and responsi-

-bilities of each of these levels are detailed in the Adminis-*

trative control and Radiation Protection Procedure section 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>-

[ *. personnel or by commercial consultants. The Radiation Safety

/ officer should also have a minimum of one year of actual
experience'as a radiographer..

2. Radiographer*

All candidates for the position of Radiographer shall have satis-'~

factorily completed the formal training and on-the-job training
as a Radiographer's Assistant with Law Engineering. He will have_.,

received copies of and instructions in the regulations contained~

in the Safety Manual (*)-and shall have demonstrated 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 assignment.

III.A.1
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3. Radiographers With Previous Training
'

Individuals who have been a radiographer for another licensee,
* will verify competency to act as a radiographer for Law

!,. Engineering. The individual will provide the records from,.

previous employers verifying training and experience comparable
to that. required my Law Engineering. He will have received*

copies and instructions in the regulations confirmed in the
Safety Manual (*) and shall have demonstrated competence to use* ' ,- source of radiation, related handling tools, and survey

; instruments which will be employed in his assignments.
V

4. Radiographer's Assistant ,

,

hj- All candidates for the position of Radiographer's Assistant !

f should be given formal training in the use of sealed sources and ,

l* x-ray equipment in industrial radiography. This training will be
'

administered by the RSO and/or a qualified firm whose program
meets the minimum standards as set forth by this procedure. He >

'-

will have received copies and instructions in the regulations
3 ,

a 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+

d* sources of radiation, related handling tools and radiation survey ,

L instruments which will be employed in his assignments.
'

r7_
= D. FORMAL TRAINING

f

- All candidates for the positions of Radiographer or Radiographers'

Assistant will be given formal training. This formal training;,

{- will be administered by the RSO and/or a qualified consultant in 1

accordance with Law Engineering's Radiographic Manual. A minimum
of 40 cumulative hours will be considered as minimum formal

j" * training prior to examination.
,

E. WRITTEN EXAMINATION
.

A written examination will be given all applicant Radiographers,
Radiographers with previous 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 Regulations.*

._ The applicant will not be permitted to refer to any reference
manual during the test.

_.

.

-4
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,

The examination shall consist of a miniaun of fifty questions and
problems. -A score of 90% will be considered a minimum passing

a grade. If the applicant makes less than 90% on the examination,
he may either retake the examination or receive additional

*- instruction before re-examination at the discretion of the
examiner. If the applicant makes less than 75% on the

'

examination,i *.he will receive an additional four (4) hours offormal train N He will then be re-examined. A re-examinationa
score of 90% will be considered a minimum passing grade. The

' - results of the examination will be kept on file. All missed

| [a examination questions will be reviewed with the applicant.

h F. 'ON-THE-JOB TRAINING

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

,

work with the experienced Radiographers for a period of not less
I. o - than three months.

G. PRACTICAL EXAMINATION
I

For a period of one week, the prospective Radiographer and
radiographers with previous training and experience with another

* .
employee will assume the responsibility for conducting the
radiographic operations. His conduct will be closely observed by
the Radiographer and then discussed with the RSO at the end of

[, the trial period. If it is determined that the candidate has
I. demonstrated his knowledge and ability to comply with the

radiation safety rules, competency in the use of the exposure

[- devices and related radiation monitoring equipment, he will then
), be considered qualified as a Radiographer. Frequent inspections

by an experienced Radiographer will be made of this individual's
radiographic operations during the first year of employment.i--

[* H. PERIODIC TRAINING
~

A formal review of the training course of one day's duration will
be conducted by the Safety Officer at least once a year or more--

frequently when deemed necessary by the RSO. This training shall
~~ be documented.

(*) 1Run Safety Manual will contain as a minimum the following:

1. The applicable Agreement State Regulations.
'"

2. The NRC Title 10, Parts 19, 20 and 34.
3. Training Program.v_.

t 4. Administrative Controls.
* = - 5. Operating Emergency Procedures.
p.
t
4.

_
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jb SECTION III.B

TRAINING MANDAL

A. FUNDAMENTALS OF RADIATION SAFETY*

.
1. Characteristics of Radiation'

i.
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 discusse6.

27 These radioactive materials emit beta and gamma radiation as the
radioactive atoms decay to stable atoms, that is, to theM

nonradioactive state. In addition, radium also emits alpha
'

radiation in decaying to the stable state. The radioactive~

= . < - gaseous element, radon, is included in the decay scheme of
radium, whereas Cesium 137, Iridium 192 and Cobalt 60 do not

J- change from the solid state in the decay process. The gamma

!jk radiation from these radioactive sources will not cause materials
_ commonly used in industrial radiography to become radioactive.

This is not to be confused with radioactive contamination of an-

i object which involves the actual deposition of a radioactive
5 material on it.

The alpha and beta radiation from these radiographic sources have~

very limited penetrating power in matter and, for the most part,a
are absorbed in the capsule in which the radioactive materials
are sealed.- Gamma radiation, however, is highly penetrating.

-~_ ,~ This makes it useful for radiography and also accounts for the
potential external radiation hatard 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 unstable' nuclei of atoms, whereas X-rays originate'

._
in the orbital electron system outside of the atomic nuclei.

m 2. Terms and Definitions
The REM is a measure of the dose of any ionizing radiation to"'

body tissue in terms of its estimated niological ef fect relative
to a dose of one roentgen of X-rays. One millirem (MREM) = 0.001.a

-- REM. When considering personnel exposure, the term milliroentgen
(mR), which is 1/1000 of a roentgen, is generally used.

,,

_

mH

*%

' '

III.B.1
.

e

' -
-

- - -. . . _



ih- sg. - ..;

er jj .

]
..

;' h e raantaan (R) is the unit of measurement of X-rays and gamma l

| rays absorbed-in air. It is a measure for the absorption of X.

| and gamma ion in the same sense that feet or inches are'

measures of- , and pounds a measure of weight. The roentgen
i represents.atrather large quantity of absorbed radiation being )t

about the assent which would be received in one hour at a point 3 ],

4 feet from an unshielded capsule containing a gram of radium. The
often used work "Agas" refers to the number of roentgens received 1

,

.

indicates dose received per unit of time. |
.

while "done ratan
~-

,
'

The curia (Ci) is a unit of ectivity for measuring the quantity l

1 of a radioactive material. Thecuriemaybedefineg0as that !

. quantity of radioactive material which has 3.7 x 10 nuclei dis- <

integrating per second. A millicurie (aci) is 1/1000 of a curie.
'

Each disintegrating 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 esitted for each disintegrating atoa

of Cobalt 60, whereas one gassa ray is associated with 95 percent .

l - of the Cesium 137 atoms decaying.
1s

refers to that period of time in which aThe term " half lifem !

g{; given quantity of a specific radioactive isotope will decay to an :F
; activity equal to one-half of the original activity. After two
f ,;' half-life periods, only one-quarter of the original activity will

| remain, and so on.
F

' E Table I gives data on the radioactive characteristics of Radium, .-

'
Cesium 137, Cobalt 60 and Iridium 192.

'
I TABLE I

; CHARACTERISTICS OF RADICACTIVE MATERIALS USED IN INDUSTRIAL |

RADIOGRAPHY
Radioactive Gamma Dose ;<

| + Material Half. Life Gamma Rays. Nov* Rate Per Curie rha** ,

s
T Radium 226 1620 yrs 11 principal gammas, 0.84***

,

0.24 to 2.20.

Ii
' Cesium 137 ,a 33 yrs 0.66 0.39 ;l'
Cobalt 60 .;5.2 yrs 1.17 and 1.33 1.35

'

y;? Iridium 192' 74 days 12 gammas reported, 0.55

gi. 0.21 to 0.61 ;

$E ; * Million electron volts
R ** Roentgens per hour at 1 meter;C' *** Radium in equilibrium with decay products & sealed in

platinum capsule having 0.50 mm wall thickness'
t.

h-
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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 source shall not be put in use
'

until-tested.
.-

All leak 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.
2,

4. Hazards of Excessive Exposure to Radiation

_

Absorption by cella 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

F, 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 sources, such as cosmic radiation or
radiation from radioactive materials present in surrounding soil

I_"_ and atmosphere. At sea level, the exposure from natural sources
is on the order of 1.5 milliroentgens per week.

(3
- Damage of cells or tissues may be permitted locally if medical

benefit is to be derived trom the exposure. For example, X-raysr-

[~ 3
and radioactive 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'tly-controlled conditions. When no medical benefit is to
be derived from exposure to radiation, every effort should be.

~

made to keep personnel exposure-as low as possible.

A question frequently encountered concerns the likelihood of
'

a
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 ;
_t

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 week.

._

._
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a' Maximum permissible exposures of an individual to. radiation are
4-- detailed .in the Company Administrative Control and Radiological

Protection' Procedures, and applicable NRC and Agreement States
o' Regulations.

5.- . Levels of Radiation from Radioisotopes

9' -As' described earlier, different radioisotopes have different
1~ activity levels. The following 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

(1' per carie or (R/hr/Ci) .

TABLE II*

,

DISTANCE FROM SOURCEs.
RADIOISOTOPE 1 METER 1 FT. 2 FT 4 FT 8 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 0.07 0.016 0.004

'L.

6. , Methods of Controlling Radiation Dose
4

Working Time: The total radiation exposure received by a persons_

| .

in a given field of radiation will depend upon the length of time
E- 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 would 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
iAllowable Working Time = Permissible Exposure (mR/wk)

_. Exposure Rate (mR/hr)
,

<-

i

'

. - -

r-

..

-
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"- Examples
'

g' Permissible-exposure = 90 mR/wk
g- Exposure rate at radiation boundary = 2 mR/hr

Allowable working time = _90-mR/wk = 45 hr/wk
2 inR/hr

'

Working Distance: The farther from a radiographic source a
-

person 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 source.

The' amount the' dose rate decreases varies inversely with the
square of th6 distance or

.

I. 2Il=D2
-

2I2 D1

Where: Il = the intensity or dose rate at D1 and I2 = the
intensity or dose rate at D +2

.-

Example 13-
.

'

If the dose rate at 20 f t = 12 mR/hr, what would the dose rate be._

at 40 ft.

12'mR/hrIl =

Di 20 ft=
,

- - I2 ?"

-

D2 40 ft=

!'~ therefore 12-mR/hr (40)2L. =

~-

I2 (20)2

f 12 =D12xII
( -

i- D2
2

b
[ 12 = (400)(12) = 3 mR/hr
g .. - 1600
*

e ' ee
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Example 2t?,

is *
P What|would'be1the' distance' required;from an unshielded 50 Curie$s ' Iridium:192 source::to establish: a 2 mR/hr: boundary?i

'

f-
. -

HIl (50 Ci) :(5,900 mR/hr/Cil at one foot)=
.

-

' ' '

295,000 mR/hr=

g
- 2; =^ 2'mR/hr.I

-

e .Dt ' :l ft D2 2-=- Ii-'x D1
,'

2=
.

j( 12

.D2 \" ?- 'DL = 'I xD1 2-

2 l

3
1 I2 .

J I295,000'mR/hr-!=' D2
'

'

*.
. 2_mR/hr._

; |w' Df=2
;( 295,000

.

385 feet.-=

silf
.;d 3 4 '- ,

**
1Shieldings iTheLuse'of: shielding material affords _an excellent'^
means for controlling personnel exposure in radiographic:,

M ; operations.? = Shielding materialo is used1to absorb or 'stop the
'

it =cadiation. MaterialsTeommonly used:co| shield gamma radiation are
. concrete, ironJor steeltand71ead.- Heavier materials such as=~
these are'more effective for! shielding gamma radiation than are

ilighter materials'such as-aluminum and soil'.er ,

-1
LDensity variations of; specific materials as affected by porosity

'

will. change | shielding: characteristics.:

g .k:

\ t

: Tenth-Value Thicknesst The thickness of a shielding materialdy;
y.

, hich will reduce the amount of gamma radiation passing throughy w
ja .thecshield to one-tenth that of the radiation entering the shield= . . cis referred'to asithe: tenth-value layer.. 'This thickness varies,~

depending 1upon the shielding material and the energy of the gamma.

. radiation ..in- question.].y ,

_

;

. .. e

, . . -
w

-

c rw

~.

.
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- 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 three 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 half-value layerfis'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
is the same-as that demonstrated'from the tenth-value layer

'

except that the number two is used instead of ter,

The following table gives the approximate tenth- and half-e

.~ _ value thickness for various materials which may be used for-
shielding' 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 IRON CONCRETE *
RADIOISOTOPE 1/10 1/2 1/10 1/2 1/10 1/2

;-~ Cobalt 60 1.62 0.49 2.90 0.87 9.0 2.7
Radium 226 1.85 0.56 3.03 0.91 9.6 2.9

- Cesium 137 0.84 0.25 2.25 0.68 7.1 2.1.

Iridium 192 0.64 0.19 2.00 0.61 6.2 1.9_

-< - 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 equal to the tenth-value thickness
divided by 3.32.

'* Density of concrete assumed to be 147 pounds per cubic foot.
,

_

M ,

.n.'

w

h
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(B.: ' RADIATION DETECTION INSTRUMENTATION

1. Use of theLVictoreen Survey Meter Model 592
..

-General Description: The instrument is designed to measure the
intensity-og X or gamma radiation of mixed. energy spectra, in
milliroentgens per. hour,.with an accuracy conservatively rated at>

-

-plus or minus 10 percent of true dose over'the energy range from
-50 Kev to?l.3 Mev. Calibration is held well within 5 percent,
|but allowance is'made for reading and zeroing errors. The

,

. ionization chamber is hermetically sealed to make it independent
of altitude and air-density variations.

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

'

' survey instrument is required for intensities greater than 1,.

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''

1

mR/hr'at energies given in paragraph one above. Three linear
ranges with full-scale sensitivities of 1000, 100, and 10 mR/hrr

0 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 .ater,

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

Ths meter istgraduated 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 X1Lare 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 Each

10 No. 412 Eveready 22.5 Volt Batteries
Battery Life - 300 hours
Weight - 4-3/4 lbs.

Shipping Weight, 12 lbs. (approx.)

\
u.

5
'
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'

. gggyatient - -The Gamma Dose Rate Meter, Model 592, is a portable-
-ion-chamber surveyLinstrument-for the measurement of X and gamma- '

| radiation over'the| range of 1 to 1000 mR/hr at energies between;;
-y 50 Nev;and 1.3 Nov.- Three linear ranges with' full sensitivities

of 1000,:100.and 10 mR/hr are provided.-e

''. There~are two external controls on the case:' a'five-position-
'

range switch to 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 X1.'-

In-the OFF position, all batteries are disconnected.

onaratina stenat The operating' steps are as follows: .

~

1

1. Turn the-range switch to the Zero position.'

2. . Adjust'the zero control (the right-hand control) so~
,

that'the meter reads exactly zero. In the zero- |..

position,Lthe input has been switched to a reference ;a
potential and the instrument has been switched to a !-

'

maximum sensitivity of X1, which allows accurate
. . .

zeroing in-a radiation field.*

2
3. Turn the range switch to the X100, X10 or X1 range, as

' required,.and the instrument will measure gamma--

radiation 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-~

;

measurement is-made using the X100 or X10 range. This applies to
situations where frequent measurements are made, as in surveys.~^

..

.

..

.

q-2

,.

...
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2. Use of the Eberline Geiger Counter, Model E510G-

Description of Controls

' ~

.This four-position control' combines the functionLSCALE SWITCHti
- of turning the' instrument ON and selecting the desired scale and
proper meter response. The control is marked OFF, X100, X10 and

"' X1.

- RESET: By. pressing th'e reset button, the meter pointer can be
a-' rapidly zeroed 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 depressing the_.

SATT. CHECK switch.and. observing the meter. The meter should
,

- - read within the green portion. i

" 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. 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.
"'

i

~

. Radiation is random'.in nature and when the instrument is in a .

|
2-- ~ radiation field, there will tue 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 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.--

L read upscale, continue moving.the scale switch to the lower

[~ mu tiplier until an upscale reading is obtained. When the proper
n ,. - 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.__

.-
..

Sem

-95
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/ RESETS. By pressing the. reset button, the meter pointer can be
rapidly zeroed after a reading has been taken., ,

This decreasesi the-delay due to slow. meter response on the lower scale.
BATTERY CHECKr Battery voltage may be checked by turning the'

Leontrol to "BATT" and observing the meter. The meter should reada- within the zone marked " battery check."
*~

Meter Reading Interpretation
ha.

-ToLread 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 multiplied by 10, or 60 mR/hr.

Radiation 11s random in nature and when the instrument is in a
m-
d-

radiation-field,-there will be' slow movement of the meterpo i n te r '.-. This movement is due to the randomness of the photon or
,

. particle.' Observe the mete'r for a sufficient period of time todetermine the' average reading. This is best done by observing a
..

high reading, waiting until the reading drops off to a low value*

L and: returns to another high value and taking the average betweenJ. the two extremes as the; proper meter reading.e

Monitoring for-Gamma Radiation
L
""

Set the scale switch on: the X100 position. If the meter does notread upscale, continue moving the scale switch to the lower,_

multiplier until~an upscale reading is obtained. When the proper
scalechas been selected, observe the meter action long enough to

-'

define-the average reading,,

j_' 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, whichhas.the following positions: OFF, TEST, X100, X10, and X1...

--' Battery Test

"

At the beginning of each work day, and periodically throughoutthe 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, thebatteries should be replaced.,

m

. . .

m
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' 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, X1) 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 settingis X10, the radiation intensity is 80 mR/hr).

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

5. -Use-of the-Victoregn, 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-positionswitch, which has the following positions: OFF, BAT., X100, X10,and XI.

Battery Test

At the-beginning of each work day, and periodically throughouttheiday, a battery test should be performed. To perform the
battery' test,-place the control switch in the TEST position. Ameter reading of-at least 7 should be obtained. If not, thebatteries.should be replaced.
Survey Meter Operation

q

;To measure the radiation intensity in a gamma radi ti
- a on 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, X1) 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 settingis X10,.the radiation intensity is 80 mR/hr).
Radioactive decay is a random process. When the instrument is ina radioactive field, there will be a slow, continuous movement of

C the meter pointer. Observe the meter for a sufficient amount oftime to determine an average reading.-

E
e

I
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6. Use of the Eberline Survey Meter, Model E120G

Descrintion 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, X10, X1,

i s and X0.1.
I

f RESET: By pressing the reset button, the meter pointer can beE

:_ rapidly zeroad 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 zeter should read

within the zone marked " battery check".

Meter Readina Intern.'etation-

? To read the gamma field strength, it is necessary to multiply the
9_ 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 multiplied by 10, or 60 mR/hr.= 4

:,

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
f- particle. Observe the meter for a sufficient period of time to

determine the average reading. This is best done by observing a

7" high reading, waiting until the reading drops off to a low value
E. and returns to another high value and taking the average between

the two extremes as the proper meter reading.
.

y, Monitorina for Gamma Radiation

Set the scale switch on the X10 position. If the meter does not.

read up-scale, continue moving the scale switch to the lower
multiplier until an up-scale reading is obtained. When the"-

proper scale has been selected, observe the meter action long
'" enough to define the average reading.
._

7. 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 do 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..)--

b. The sources should be approximate point sources.
.

III.B.13
.

+%

-

-- - .. .

-

, , , , . _ _



. . .
-- - . _ - _.

\ <

c.- the activity of the source'or exposure rates at
,

given' distances should be traceable by documented'''

measurements to.a standard 1 source certified within
5% accuracy by the U.S. National Bureau'of
Standards (NBS) or other recognized standards
laboratory.

-d. Instruments should be calibrated at least.each 90
. . }. days and after servicing.;

! e. Each scale of an instrument'should be calibrated at
- y at least two points = located at approximately 1/3

W and 2/3 of full scale. For logarithmic rate-
~ hanging instruments,_the calibration should be* c
made near the mid-range of each decade, and two

, ~

-1 ' points should be calibrated on at least one of the
i: decades.

f.. The exposure rate measured by the-instrument being"'

7 calibrated should differ from the true exposure
L ' rate by less than 10% at the calibration points.

(Read'the appropriate instrument manual to=

y determine how to make'the necessary adjustments to

~ L bring the instrument into calibration.) Readings
within i20% will be considered acceptable if a
calibration chart,. graph, or response factor is
. prepared-and used with the instrument to interpret
meter readings'to within 110% for radiation
protection purposes.

_A LThe' calibration of survey instruments should be accomplished only-

j u by: trained and approved personnel.

.
:8.. Survey-Techniques

Survey techniques described in our Company Administrative control
_and Radiological Protection Procedures will be discussed in

f. . !detai1~._ Using Table II in this training program and the inverse
square ~1aw, it will- be shown how to determine the source to rope

,,
barrier-distance prior to exposing the source. Actual setups
willibe made and the areas: surveyed. In addition, a lost source2--

1 demonstration will be simulated and the correct method of
1" surveying the area and locating the, source will be shown. Each
2. . individual shall at this time be required to demonstrate this

' competency in the use of the survey meter.
.

t C. USE OF PERSONNEL MONITORING EQUIPMENT

_Thermoluminescent Dosimetry (TLDi t 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
thisLmanual will relate to the use of TLD badges. Film badges

[ are supplied by Eberline Instruments Corporation, Santa Fe, New
Mexico 87501.

7
.

'
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|A TLD badge consists:of a'small' chip of Lithium Fluoride and
-filter media'in an! outer case which discriminates between

I different' energy ranges. Each Radiographer and Radiographer
Assistant wears a TLD badge for one month. It is then returned

J< to the: supplier for_ processing and reporting. This " instrument"
totalisestor measures accumulated dosage. An advantage =is that a

;; record is-kaptithat_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, wa are required'to wear a pocket
? dosimeter in conjunction with the TLD badge. A record of the
dosimeter readings--is-to be recorded at the and of each day.*.

posimeterps The pocket dosimeter differs from the indirect
' reading-type-because it may be read directly by the wearer at.any"

-

time'.' The doseLis read on an internal scale built-into the.
_

dosimeter and can'be illuminated by an external light source,
>

ib such as=an electric light. The dosimeter has a built-in string

electronneter 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 zero-position on the built-in scale will indicate
that;the dosimeter.is fully charged. 1The' dosimeter should be

-charged to as near_zero as possible. Radiation passing through--

~ thezchamber will cause the. charge to leak off in proportion to.

P 'the amount:of-radiation and move the electronneter string up-
H . scale accordingly.. .This-up-scale position indicates the amount

Lof; radiation; exposure. Recharging of the chamber after each
reading is not required.

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

x:
The sections V and VI1of our Administrative Control and

. Radiological Protection Procedures contains the handling and
$,_ operation _of exposure devices and will be discussed in detail.
Ja The proper operation of the projectors in our possession at the
i.., time will be-demonstrated. 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 discussedcas 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
j . discussed'with the trainee.

E. CASELHISTORIES OF RADIOGRAPHY ACCIDENTS
,,

Bulletins and descriptions are available upon request to the'

Corporate Office reflecting current information.
.
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_f SECTION IV

[ ADMINISTRATIVE CONTROL & RADIOLOGICAL PROTECTION PROCEDURES

RESPONSISILITT POR THE CONTROL & USE OP IS0 TOPES
7

PRESIDENI4

|
# BY-PRODUCT MATERIALS LICENSING COORDINATOR
( |-

RADIATION SAFETY OPPICER'

a
. | l.

- SPECIPIC DUTIES ADVISORY DUTIES

I
1. Develop & maintain up-to-date -1. Maintain technical liaison with-'

,

,

; operating 6 esorgency procedures. 'the NRC, and Agreement States.
.

| 2. . Establish.. maintain & audit a 2. Investigate cause of incidents &-
. personnel monitoring program. determine necessary preventive action.

,

'

3.. Conduct the established train- 3. Report all incidents to the
y

{ ing program for Radiographers & Commission Nuclear Regulatory & State
g Radiographer's Assistants. Dealth Department.

_

4., Examine & determine competency 4. Act in advisory capacity to
_

~ f Radiographic personnel. management reporting directly to the-o
' President or, in his absence, the

t :5. -Establish, maintain & audit the. BNLC.
recordkeeping system & instrument
calibration program.;

J 6. Reports directly to the Presi-
:g : dent'or, in his temporary absence,'

.the1 BNLC.
BRANCE MANAGER'

- ,

;

1. . Maintain control of procurement & disposal of licensed by-product
material..

:

2.' Establish & maintain adequate storage facilities.
,

'3._ Maintain esposure devices, radiographic facilities & associated
t

. equipment.

4. . Responsibility for the source replaceaant operations.

5. Procure & maintain adequate radiation survey instruments.

6. Review & insure safety in handling of by-product material.
'

7. Maintain branch level files.

8. Audit facilities & personnel operations.

I
(RADIOGRAPHIC TECHNICIANS) |

(1) Radiographer (2) Radiographer's Assistant

| ~
|

. _ -
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CHART OFL RESPONSIBILITY FOR THE CONTROL & USE OF ISOTOPES-
- . m
' EFFSCTIVE MARCH 1, 1987
e

%
b PRESIDENT W. T. Kiser Office 404/396-8000
d- Home 404/451-5084-
%

..
BY-PRODUCT MATERIALS. 'G. F. Miller office 404/396-8000

h LICENSE COORDINATOR Home 404/979-5347
a

. WASHINGTON RSO G. A. Lilley ' Office 703/968-4700
Home 703/791-6569

$ NASHINGTON W. R. Mosher Office 703/968-4700-
fQ BRANCH MANAGER Home 301/997-1564
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h; ) A.- . OFFICE OF THE: PRESIDENT

The: President 11s directly responsible for the overall radiation-

protection program through the By-product Material Licensing
'* Coordinator.'. He will be responsible to designate responsible and-

qualified individuals as Radiation Safety Officers. Theg

T Radiation Safety. Officer shall-report directly to the Office of>

i .the President..
'

The Office of the President through the By-product Material-

Licensing-Coordinator.will be responsible to keep up-to-date NRCg j
i' and Federal regulations and-pertinent information fron other

Federal' Departments for distribution to applicable personnel..g

J'J' B. RADIATION' SAFETY OFFICER
'

|:The Radiation' Safety Officers'(RSO) shall make unannouncedP

h.: periodic visits and observe the performance of every radiographer
and radiographer's assistant in the field at least once every
three months. In-the event a radiographer, or radiographer's-

3 -assistant does not perform radiography for a period exceeding
three months, then the audit will be carried out'the first time +

7 :that person. engages ~in radiographic operations.

A The RSO will check required records maintained at all Branch
Offices. They will report their findings in writing to the,

tPresident and to Branch Managers.- Branch Managers will reply in
fm writing to the.RSO'and the President stating details of3

corrective; actions |taken to any deficiencies found during the '

F RSO's inspection.
b . -

.

'

The President will:see that all RSO's submit their quarterly
audit' reports in a timely'and efficient manner. The Presidentr-

-

.shall' review!all items of non-compliance reported and will beg.
assured that corrective actions are taken. j

ThejRSO will also report to the By-product Material Licensing '

* Coordinator in writing:
LAny incident.

T - Report of any suspected incident involving: radioactive
a materials >when first informed.

- Report'of' individuals.whose dosimeter went off scale, the-

reason, and the film badge reading.
.

- Record of wipe test on.any secled source that was in use and.
six months due date 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 ory

4 more per month.

: IV.3
5
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- C. BRANCH MANAGER-

h ;The-Branch Manager;shall be responsible to assign through'his.

office or department individuals to maintain and control those--

: duties specified-in the chart on page 1 of'this section of the
-

Manual. .It-will be his responsibility to see that these duties
are being carried out through unannounced audits of=his facility.,

and personnel.

D. RADIOGRAPHIC TECHNICIANS.

1. Radiographer

A' Radiographer-.will have satisfactorily completed the company's
. safety program as detailed in the safety Procedure and Manual.
He will perform or be in attendance at the site where the sealed
source (s)Lare being used.i-He will be responsible to personally
supervise radiographic-' operations. He will be responsible 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 Assistant will have satisfactorily' completed.the
: Company's safety program as detailed in the Safety Procedure and:
-Manual. He will use radiographic exposure devices sealed sources.

tor related; handling tools, or radiation survey instruments in
radiography under the. personal supervision of a Radiographer.

t

,

.

1
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SECTION V

GENERAL SAFETY REGUIATIONS

E ^A.- MAXIMUM PERMISSIBLE EXPOSURE

Based.on NRC Standard, Part 20, paragraph 20.101- (1) , radio-
'

-

graphic; personnel = working in radiography full time shall not be1-

exposed for.more than 18'mREN per day or 90 MREM per week (based
on an 8-hour day,'5-day week). In no case will radiographic> >-
personnel 1 receive more than the quarterly or life-time dose_

"

' detailed in:Part 20..

For non-radiographic personnel over 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.

r -For all' individuals 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.s

'' The limits set'forth above are to be considered as a maximum
guidance only and not as'a working level to be followed
-routinely.

m-

B. PERSONNEL MONITORIEC

' Film badges will;be assigned to each Radiographer and worn at all
itimes 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. Film badges will then be
returned for processing.

In addition to film badges, pocket dosimeters with a range of 0
to 200 milliroentgens-will'be assigned to all Radiographers and'
will be worn at all times when working with or transporting,
radioisotopes. Dosimeters should be read frequently during the

I 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'ench#

_. 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 badge to
expedite processing and reporting results.

V.1
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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;

i Radiation Safety Officer at the end of the week and the duplicate
retained in the originating office (this may be the same office
in which case only one report needs to be completed).

C. SURVEY METERS
~

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 stored. The survey meter will be maintained in a
calibrated and operable condition at all times. The survey*

meters will be calibrated at least annually, and after each
repair. The calibrated meter shall be calibrated using proce-

e dures in Section III.B

A physical radiation survey is to be made after each radiographic
i exposure during a testing operation to verify that the sealed

source has been 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
sealed source is 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 radiographic test is to be made will
be cleared of all non-radiographic personnel and roped off where
no unmonitored personnel can receive more than 2 mR in any one
hour. Radiation signs will be posted at this boundary. If 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 area will receive more than 2_mR_in anv_1_ hour or more than
100 mR in one week.

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

RSO at the and of each month. Retain the duplicate in the
originating office.

.
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If a number of exposures are to be made at one location within
the same area, it is not required to complete an area survey form'

for each exposure. However, the restricted area must be surveyed
and results of that survev recorded each day. This survey is

I routinely conducted at the beginning of each day.

The restricted area will be kept under continuous surveillance
durina each ernosure by either the Radioaranhar or his Assistant.

Never, under any circumstances, will a restricted area or an
unlocked exposure device be left unattended.

E. TRANSPORTING OF EXPOSURE DEVICES

{ Prior to transporting an exposure device by car or truck, a
radioactive 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 transport an exposure device in a car, approved
" RADIOACTIVE" Department of 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
so secured that it cannot shift or fall and create a hazard in
the event of an accident. An "IN CASE OF EMERGENCY" radiation

,

sign must be attached to your dash to insure notification to the
proper authorities 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.

i F. PROCEDURES FOR PICKING UP, RECEIVING AND OPENING PACKAGES

When any of Law Engineering's operations expect to receive a,

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

i
V.3
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I IfLthe package'is to be-delivered to your facility by the-

41 carrier,;make1 arrangements to receive the package when it is
J offered for delivery by the carrier.

--If-you are.to pick up the package at the carrier's terminal,4 -

make arrangements to receive notification from the carrier of the:
-

'
arrival of the package:at the time of arrival. Upon

Enotification, the package will be picked 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

I ilmmediately notify, by telephone and telegraph, the final
4 delivering carrier and the appropriate Nuclear Regulatory-

Commission 'and State Health Department Office.~

5
1 -- fIf the radiation 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 lid on the

7 shipping _ container.
I- ' Remove packing slip and verify the contents of the

container with that of the order and that the wipeJ'
-

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 as outlined in this Section.

.G. PROCEDURES FOR CLOSING AND SHIPPING OF- PACKAGES
-

~

When radioactive material is to be shipped, the following.

c.7 procedures shall be followed:

* Inspect the exposure device or source chaning device to-

t; 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.

~

.
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- -Place theidevice into.the shipping container making sure that
the container is~ properly lined to prevent excessive movement of
.the' device during ahipment. Include within the container
specific information-identifying.the source as to type, activity4

te and' serial number and the serial. number and the serial number of
.the device and'a copy of the| leak test certificate.
- - . Secure the: lid of the shipping container with. a wire seal and
affix labels indicating.the Transport Index, source type and

isource activity on outside surface of the container.
-_ Prior:toithe consignment of the package to a carrier, monitor ,

j .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
s

the event that'the levels are in excess of these limits, the
;c' package-is not to be shipped common-carrier and the Radiation~

' safety Officer will be' notified. !.

b ' POSTING OF HIGH RADIATION AREAS'H.-

A "High Radiation Area" is defined as an area accessible toi' - L

ipersonnel-in which there exists a radiation background at such
'levelsLthat a major portion of the body could receive in any one j

. ' hour a: dose in excess of 100 MREM. !~

|
p"

Each High Radiation' Area shall be conspicuously posted.with a
sign (s) bearing the radiation symbol and the words:

p 1 CAUTION--HIGH RADIATION AREA.

Positive and accountable control will be maintained over each'

| individual entry to:a "High-Radiation Area". A person entering aj
' High: Radiation Area.must carry a calibrated survey meter,

-I., : FIELD' OPERATION-PROCEDURESg

In radiography,'more than in any other operation, it is important
to developJa. systematic way of performing an assignment. The~

6 following list of procedures and materials should become a mental
checklist used prior to each job. When this is done, it will

' '

;

1ead-to a safer and more productive job.*

k
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1

6 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 data on utilization log..

-

,

See that device is locked and that lock plunger and-

safety cap are in place.c,
'

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

I 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 surveyC meter as much as possible.

Upon arrival at field location, survey device to as--;

if certain that source is still safely contained.
, Never leave the device unattended. If it is necessary

-

f for the Radiographer to leave the vehicle for any'

reason, the exposure ilevice will be either guarded or
securely locked in the vehicle. In the case of a

- truck, it may be locked inside the cab.

v.6
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d

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 promir.ently.
.

"
-

_ ' , -- 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).-
1

Remove device from truck and place'in approximate loca--

.b tion of use.
'

Remove safety plug.-

. Attach source tube to device.
_

Positionisource tube as required.- -

Remove pigtail protector cap.-

Attach control cable to pigtail.i -

Screw control cable fitting into lock box.- -

-Try to havs 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 easy motion.-

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

i the source tube, and it is not wise to try to crank any
j further.

Survey the perimeter of the restricted area and record-

results. Perimeter 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-

c< assistant.

v.7
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t

Retract source until a positive stop is felt.-

Survey and approach device with meter in hand.-

:- Hold noter at s aras' length and ' survey the entire circum-:

farence of the! source' device and guide tube to be sure that
the. source has been returned to it's shielded position.

Lock device.-

'

If this 'is last exposure, measure the level of radiation: at-.

the surface with camera in appropriate box and record
reading dosimeter report.

I ,Securina Area'After Radicaranhv:

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

Insert safety plug.-

-: Disconnect control cable.
'

Screw in protector cap.-

carry device to vehicle and secure.1
>

Gather source tube and control cable,-

Place survey meter on seat of vehicle.i
-

'

Take'down barricade and signs.-

Pick up' signs and return to vehicle.-

,

Return to laborstory.--

Return device to storage.-
,;

Check device with survey meter.-

Record survey, giving radiation levels detected.-

4

i
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# OPERATING AMD EMERGENCY PRDCEDURES| r

;[
A. Safety Ruless

'

B. Emergency Procedures

C. Notification of Incidents
-

,

:. D. Daily Maintenance Check of Radiographic Devices
's

? E. Operation of Gannna Century

[ F. Operation of Ganana Pipeliner
1
4 G. Operation of Gamma Gammatron 20A and 100A

'

4

w$ M. Operation of Amersham-Tech / Ops Model 660

$p. I. Operation of Amershan-Tech / Ops Model 680
e

y J. Inspection and Maintenance for Amershan-Tech / Ops Model 660
y

i K. Inspection and Maintenance for Amershan-Tech / ops Model 680
y
A L. Inspection and Maintenance for Gamma Industries Century, 20A
$ and 100A
di

M. Inspection and Maintenance for Gamma Pipelinerg
N. Wipe Test for Gammatron 20A and 100A:y

w r;

% 0. Wipe Test for Gamma Pipeliner
#

y P. Wipe Test for Amersham-Tech / Ops 660 and 680
'W

f Q. Inspection and Operation of Source Changers

h R. Inspection and Operation of Source Changes for Amersham-
; Tech / Ops Model 660 and 680
'if
irs

':.
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.A.iLSAFETY RULES.-

'l . - Dosage rate varies with the following:-

a. Distance - Greater distance:- Less exposure j

b. Time - Less time - Less exposure 1,

c. LShielding - Thicker shielding - Less exposure' l
is - 2. Radiographer Dosage !

. :!

a. .-Weekly - 90.mR
,

6 b. Daily (5-day week) - 18 mR
4

3. =Use:warni'ng signs and barriers.- Monitor area to mini- !
mize exposure to others and self. .

c

4. Always wear film badge *and dosimeter.
{

5. In. transit:

a. 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. '

b. Keep machine in a locked area at all times except>

when in actual use.

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

6. Complete dosage reports and survey reports daily.s

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

'

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

9. Make trial runs for time in new techniques.
,
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h 10. Handle machine with care and do not damage in any way.

11. Do not always rely on calculated dosages.

12. 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.

13. 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,

b. To find curies of' Iridium 192, take the meter
reading at 10 or 15 feet, multiply the meter7
reading by the square of the distance. The results
are mR/hr at one foot. Divide this by 5900 which
resultu in the number of curies. For Cobalt 60,
divide mR/hr by 14500 rather than 5900.

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

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

16. Remember:

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

b. Avoid entering the field of direct radiation.
,

c. Plan your operations, make dummy runs when
practical.

17. Always use common sense.

"
18. Never allow unqualified persons to handle isotopes.

19. Storago of sources and devices at job site in Non-
Agreement States:

VI.3 '

:



_ _ _ _ . . _ _ . . . . . . . . . _ _ _

'1

/' l'

h

.

Job site storage-of locked sources and devices willa.
be in'a locked building or locked radiographic
. trailer or- vehicle and the area posted with
CAUTION: RADIOACTIVE MATERIALS posters.

b. If locked building is used for storage and access
to such hailding is available to persons other than

. the Radiographer end his Assistant, thu source or
device will be secured in a locked metal or locked
substantial wooden box. The box will be posted

i- 'with CAUTION: RADIOACTIVE MATERIALS posters.

c. The storage area will provide such protection that
g no person, if continuously present in the area,

coul.d receive a dose in excess of 2 mR in any one
hour or 100 mR in any sevet. consecutive days.

.

.-
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B.- EMERGENCY PROCEDURES
_

1. In the event of an accident to the source or device,
such as a falling object hitting the device, immediately

- do the following:

a. Return source to shielded position in the device if,

possible. Conduct physical radiation survey to
assure source is fully shielded and leck device,,

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

t in his absence.
'

c. Do not'use the device again until the Radiation
Safety officer has made an inspection of the device -

and personnel monitoring equipment and grants
approval for its use.

t

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

I (1) Set up and post a restricted area, 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 anyone to enter this area.

(3)- Notify your supervisor.

(4) Continue to restrict entry into area.
(5) Supervisor mill notify the Radiation Safety

Officer or the Brsach Manager in his absence.c

2. Vehicular Accident

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

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

VI.5
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If the survey meter is inoperable, use calculationsc.
or the enclosed table to determine the perimeter of
the restricted area, assuming that the source is in
the exposed position inside the vehicle. In the
case of a minor accident where it can be visually
determined that the source is safely stored in its
container, no restriction of areas is required.

d. 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 you0 supervisor and the locali

civil, authorities.
3. Source Disconnect

In the event of a source disconnect or loose source in
- the field,- the Radiographer will follow the steps given

f 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'

intentions. .The safety officer will check the Radio-
grapher'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 exceed 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 dif ferent
source strengths of Iridium 192 and Cobalt 60 at which
an area must be roped of f to assure a reading of no>

more than 2 mR/hr. This table is based on the worst
condition possible and does not take any shielding
into consideration.

VI.6 ,
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IRIDIUM 192 COBALT 60i
CURIE _S DISTANCE FROM SOURCE (FT) DISTANCE FROM SOURCE (PT)

100 543 851
95 529 830
90 515 808

t 85 501 785
80 486 762
75 470 737
70 455 .712

I- 65 438 686
60 421 660

1
- 55 403 631
50 384 603,

45 365 572
40 344 539
35 322 504
30 298 467*

25 272 426
20 243 381,

15 211 330,

10 172 270
5 122 191,

;

,

#
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C. NOTIFICATION OF INCIDENTS

1. Immediate Notification

Each licensee shall immediately notify the Director of
the appropriate NRC Regional Compliance Office as shown

; in 10 CFR, Part 20, Appendix De by telephone and tele-
graph of any incident involving by-product, source or
special nuclear material possessed by him and which may

j. have caused or threatens to causes
a. Exposure of the whole body of any individual to 25

RENs or more of radiations. exposure of the skin of
theLwhole 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

,

b. The release of radioactive material in concentra-
tions which, if averaged over a period of 24 hours,
would exceed 5,000 times the limits specified for' such materials in Appendix B, Table II; or

3
'

A loss of one working week or more of the operationc.
* of any facilties affected; or

d. Damage to property in excess of $200,000,
2. 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 5
REMS or more of radiation; exposure of the skin of
the whole body of any individual to 30 REMS or more
of radiations or exposure of the feet, ankles, hands
or forearms to 75 REMS or more of radiations or,

b. The release of radioactive material in concentra-4

tions which, if averaged over a period of 24 hours,
would exceed 500 times the limits specified for such
material in Appendix B, Table II; or

VI.8
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- A loss of one day or more of the operation of anyc.
facilities affected; or

! d. Damage to property in excess of $ 2,000.

3. Reports

a. Any report filed with the Commission pursuant to
this section shall be prepared so that names of
individuals who have received expsoure to radiationi

'

will be stated in a separate part of the report..

b. Each licensee shall notify the Director 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 unrestricted areas.

c. Additional reporting requirements are shown ini

10 CFR, Part 20.402.

t

i
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D. DAILY MAINTENANCE CHECK OF RADIOGRAPHIC DEVICE

The radiographer will perfora a daily maintenance check of the
exposure device and related-radiographic equipment. This
inspection will be conducted prior to the use of the equipment on
each day and before each shift that radiographic work is to be

. performed. Report defective equipsant to the RSO immediately.
Do not attempt to use degoctive equipment. After determining
that the equipment is operative, record the condition of the
radiographic equipment.

1. Inspect the remote-control radiographic equipment as
follows:

o Inspect the cables for cuts, breaks, and broken
fittings

o Inspect the crank for damage and loose hardwars.

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

o Inspect the guide tube for cuts, criaps, and broken
fittings.

o survey for radiation levels and record readings.
The radiation levels should be about the same as
those in previous daily inspections.

o check that all safety plugs are in place.

o Inspect the exposure device for damage to fittings,
lock, fasteners, and labels.

o check for any impairment of the locking mechanism.

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

2. Inspect a typical pipeliner device as follows:

a. Source Shield Assembly
Make a radiation survey of exterior surfaces of the

source shield assembly. With the center of the survey meter 6
inches (15 cm) from the surface, the radiation levels should not
exceed 0.25 milliroentgen 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.

VI.10
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Check to ensure the safety wiring on the fasteners is~

-intact. Check the nameplate bearing the radiation symbol for
presence and legibility. Check that the leck is operable.t

b. -Control Assembly-
Visually check for damage. Test for leaks by turning

the-control valve to 0FF. Pump a vacuum of approximately 15
inches and observe the gauge. The gauge should remain steady. A

falling gauge-indicates a leak. A leaking control assembly must
be repaired.

c. System Check
conduct the check in an area where the source may be-

exposed. Position the source shield assembly so that the beam is
directed away from you and preferably into a shielding wall or
floor. Place _a survey meter turned ON adjacent to the projector
so 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 0FF.
Pump vacuum to approximately 15 inches.

Turn the control to ON. Observa your survey meter.
The radiation level chould not change. If the radiation level
increases, the loch is faulty and must be repaired.

Observe the vacuum gauge. A falling gauge indicates a

leak in the control hose or source actuator.
Turn the control to OFF.
Remove the home from the source shield assembly.

IMPORTANT: Be sure the control valve is turned to OFF.*

Be sure the hose is removed from the-source shield assembly
before unlocking.

.-

Unlock the projector.

' Replace the hose in the source shield assembly.

Turn the pump control valve to ON. Observe your survey

meter. The radiation level should increase. Turn the control

valve to 0FF. The radiation level should decrease to initial
level.

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

VI.11
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g. OPERATION OF THE GAMMA INDUSTRIES " CENTURY" MODEL
'

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

2 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.;

3. 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. .

4. Unlock the unit and crank the control cable handle
clockwise until it stops. Observe the panoramic control
indicator which shows the position of the source to

*

within one inch.-

5. Af ter the exposure, source is returned to the camera by
Jturning the handle counter-clockwise until the indicator
returns to *0." Monitor the camera and guide tube with
a survey meter to make certain the source is inside the
unit and is properly shielded.

6. The unit must be locked after each exposure to prevent
inadvertent operation.

VI.12
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F. OPExATION OF THE GAMMA INDUSTRIES PIPELINER MODEL 1 CAMERA-

<..
^

Radiation levels1. Check the camera with survey. meter.
o should range between 5 mR/hr and 50 mR/hur at a

distance of 6" from the surface.
x

2. Remove dust cap.

'

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

- shaft.

E 4. ' Screw retaining collar over knob.

5 Place ca'mera in position to make exposure.

6. Unlock camera.

7. Expose source by rotating knurled know 180 degrees.
,

.The operator " stretches" to keep his body as f ar away
,

. as possibles this is very important.

| , 8. Red indicator pin should now be'in view.

;9. Source is 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" to keep body as f ar from camera
as possible.

11. : Red pointer should have disappeared from view.

12. Approach cammera with survey meter in hand.

= 13.- If meter-indicates that source is in safe position,
lock unit.

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

.

$

..
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joi' OPERATICW OF GAIDEA INDUSTRIES GMBEkTRON 9000BL 20A & 100A

1. - Place-esposure device in the desired location and lay out'

I the control cable and guide tube as straight as possible.

.

Too amar -or too tight bands may restrict movement of the
drive cable. Monitor camera with a survey mater.

i
- Remove safety plug from the lock box.3.

3.- Turn control crank forward (clockwise) and expose about 8"i

of drive cable.[
4. Connect control cable to source pigtail, matching keyway to-

key on the male and female SAF-T-ERY connector.
1

5. Crank the control cable back in (counter-clockwise) so that
the male thread on the swivel connector can be screwed into>

' the lock box. Attach control cable.

6. Remove safety plug from the outlet nipple on the front of"

the shield.-*

7o Connect source guide tube by pulling back the sleeve on the#

E quick disconnect and slide the fitting over the outlet
nipple. Slide the sleeve toward the shield and turn it to'

i lock in place.

So Unlock the unit by '.;urning the handle back (counter-

{
clockwise) which will permit the key to be turned.

V 9. Crank cource out smoothly, slowing the speed of cranking
f near the and of travel so as not to cause the source to
7 strike the end piece with undue force.

b Survey to determine that radiation levels are within10.
prescribed limits.

11. At the and of the exposure, retract the source by cranking
counter-clockwise. Monitor camera and guide tube with

g

F survey meter.

I 12. 8URVEY CAREFULLY TO IN8URE THAT THE SOURCE HAS RETURNED TO

| THE SAFB POSITION. If the survey meter indicates that the
source is not in the safe position, INSTITUTE EMERGENCY4
PROCEDORES AT ONCE.g

3
13. Turn crank back (counter-clockwise) and depress lock

/ plunger.

?

|i
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(14. Disconaest control cable and. screw safely plug in place.

15o. Disonnemet source tube and attach safety cap.'

:' ;g y-

16. : Return unit to storage aret.
?
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J34- OPERRSBCNropr M MAN-TECN/0PS NODEL 660
-- naw n-

? lo Posi. |ead' secure the source stop of the master source
guide at the desired location. ,

<s >y,

F 2. Positica the exposure device at the desired location and
P connect the extended source tubes as required, laying them
[ as straight as possible. Maintain a bend radius of no less

- than twenty inches. Monitor exposure device with.a
calibrated survey meter.:

.3. Never operate this system with more than three guide tube-

sections, including the master source guide tube.

E 4. Remove the safety plug from the exposure device and connect
the source guide tube (s) to the exposure device.

~ 5. Determine where the control cables will be located and
s- positioned. Lay out the control cables with a radii of no
H less than 36 inches.
E
F 6. Connect the control cables to the exposure device according

te the illustrated sequence in Figures 5.2 through 5.6.

$ 7. Before operation check all connections and bend radii, and
[ check the position of the source shop, which represents the
E radiographic focal position of the source.

<

8.- Unlock the exposure device lock and rotate the selector ring
7( to the OPERATE position. The source is now free to move.

I 9. Rocheck to be sure that no unauthorised personnel are inside
,

the restricted area.

10. Crank source out smoothly, slowing the speed of cranking
..

-

g" near the and of travel so as not to cause the source to
fr strike the and piece of the guide tube with undue force,
t
i 11. Survey to determine that radiation levels are within

F prescribed limits.

k 12. At the and of the exposure, retract the source by cranking
? in t % BETRACT direction until the crank will no longer

nova. gj
,

y 13. Approach the exposure device with the survey meter and
3 survey the exposure device on all sides and the entire
f length of the guide tube (s). SURVEY CAREFULLY TO INSURE
D THAT THE SOURCE HAS RETURNED TO THE SAFE POSITION. If the

'. survey meter indicates that the source is not in the safe
{ position, INSTITUTE ENERGENCY PROCEDURES AT ONCE.

L:.
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314. When the seuros is properly stoired in the exposure device,
-rotete selector ring from the OPERATE position to the^

_$ IACK on and secure it with the-expocure device lock.

exposure devios and rotate the selector ring from'

15. Unlock. .
tocK.to,0008tscT. The control unit connector will partially
disengage. Refer to illustrated Figures 5.3 and 5.4 to.
disengage the control cables from the exposure device.

..

Replace the stoiage. cover in the control cables connector16.
and rotate the selector ring to the IOCK position. Remove
the key and engage the lock to secure the exposure device.
Survey the exposure device on all sides to ensure the source
-is properly secured.

k 17. Unscrew the source guide tube and insert the storage plug
into the guide tube connector and tighten.:

_

f 18. Return the exposure device to the storage area.
'
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5.2 Unlock the exposure device with the key provided and turn the selector ring from the LOCK position to the
- CONNECT position. When'the ring is in the CONNECT position, the storage cover will disengage from the

esposure device as shown,

w
' #**

i Connector Collar

_= DANsig

' "

a

l dQ %

- fE MATERIAL!
% ,, , ,

.

m. .,.f*!k.',4
'

,

,

to 5.3 Slide the Model 661 connector collar back and opsn the Jews of the Model 661 cannector. This esposes the male
i portion of the swivel type drive cable connector as shown.

R

i

W- so,no eaa.d,

locking pin
(under thufnonail)

y e f

4.4 - .,,, /*

d O * 10cci

C Ong * Male

33/gty)0
/ (

...ei Nt

_1__ 'Scac % EB ona*cto'
,

_

re 5.4 Engage the male and female portions of the swivel connector as shown by depressing the spnng loaded
_ locking pen toward the exposure device with the thumbnail. Release the locking pin and test that the

connection has been property made.
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Figure s.s Ciase the kwe of the modei est connecem ovw tem swivel connector.
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Figure 5.6 Slide tte Model 661 connector collar over the connector Jews. Holc; the collar flush against the control unit
connector and rotate the selector ring from the CONNECT position to the LOCK position. Keep the exposure device locked

until operation is ready to start.
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I 1. OPERATICII OF AMERSHAM - TECN/0PS MODEL 680

,

1. Positidd and secure the source stop of the master source-

guide tube at the desired location.

I 2. Position the exposure device of the desired location and
connect the extended source tubes as required, laying them

'

as straight as possible, maintain a band radius of no less
than twenty inches. Monitor exposum device with a

'
calibrated survey meter.

3. Never operate this system with more than three guide tube
sections, including the master source guide tube.

4. Determine the position of the exposure device allowing for
maximum possible operating shielding. Remove the safety

( plug from the exposure device and connect the source guide
tube (s) to the exposure device.

'

<

'.
5. Determine where the control cables will be located and

positioned. Iay out the control cables with a radii of no
less than 36 inches.

1 6. Connect the control cables to the exposure device according
to the illustrated sequence of Section H (operation of

"
Amersham - Tech / Ops Model 660), figures 5.2 through 5.6.

.

; 7. Before operation check all connections and bend radii
thoroughly, and check the position of the source stop, which
represents the radiographic focal position of the source.<

# 8. Unlock the exposure device lock and rotate the selection
ring to the OPERATE position. The source is now free to

,

move.
.

9. Recheck to be sure that no unauthorised personnel are inside
the restricted area.

10. Crank source out smoothly, slowing the speed of the cranking
near the and of travel so as not to cause the source to
strike the end piece of the guide tube with undue force.

4

"

11. survey to'dete mine that radiation levels; are within
prescribed limits.,

12. At the end of the exposure, retract the source by cracking
in the RETRACT direction until the crank will no longer
move.

,

VI-20

4



'

g - * %. yg g q., .gp+
os

f13. . 5theVespesure devios with survey meter. aged survey
device on all sides and the entire length of

a.
= ' the tube (s). SURVEY CARENLLY TO INSURE TRAT THE'-

d *RBWRNED TO THE SAFE POSITION. If the survey

indi ithe source is not in the safe position, INSTITUTE'

.-a.~.x sapgDCEDURES AT ONCE.
L 10. - When the source is properly stored in the exposure device,

rotate the selector ring from the OPERATE position to the
IDCK position and secure it with the exposure device lock.

15. Unlock the exposure device and rotate the selector ring from
1, IDCE to CONNECT. The control unit connector will partially

disengage. Refer to the illustrated figures in Section H
(Operat:,on of Amersham - Tech / Ops Model 660), figures 5.3,

-; and 5.4 to disengage the control cables frna the exposure
device.

. 16. Replace the storage cover on the control cables connector
and rotate the selector ring to the LOCK position. Remove
the key and engage the lock to secure the exposure device.
Survey the exposure device on all sides to ensure the source
is properly secured.

17. Unscrew the source guide tube and insert the storage plug
i into the guide tube connector and tighten.

18. Return the exposure device to a lock storage araa.

-
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4 - .7 . - INSPECTION AND MkINTENANCE FOR AMERSHAM-TECH /0PS MODEL 660
s

4

2Tho Radiatice 8efety Officer is required to perform the periodic
c - in:pection of, exposure devices at intervals not to exceed 90 days
V te 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. If
tho source appears worn or faulty in any way, contact Amersham[' ' In3. In' order to perfora device inspection and maintenance,

|
L proceed as follows:
.

L contral_ Unit

FollowDrive cable, control housings and source guide tubes -
g
h those steps to disassemble to service the drive cable, control

hsusings and source guide tubes.

lo Disconnect the control unit from the exposure device.j-
i
b 2. Turn the hand crank of the control unit in the expose

direction until the crank will no longer turn. Do not use
force, as this may damage the drive wheel inside the control
box. The emergent cable should be cranked into a bucket ory

p other container to keep it clear.*

? 3. Disconnect the control housing from the retract side of the
crank and remove the stop spring from the device cable. The
drive cable will not pass.through the crank.

4. Turn the crank until the drive cable is totally dis-
connected.

k 5. Pull the drive cable out through the ccntrol cable connector

[ and coil it with a radius of no less than 4 inches.

L 6o Remove the control cable connector and connector plug from
j the control housings, and disconnect the other control

f
housing from the crank.

7
'

7. Clean the drive cable with chlorothene and flush the control-
housings and source guide tubes.

8. Using osapressed dry air (15 psi maximus), thoroughly dry
the drive cable, control housing, and guide tubes, any

4 remaining solvent can cause permanent damage.
a
P 9. Check the source guide tubes for binding by holding them

vertical and dropping a dummy source through them. Wipe the
guide tubes and control housings with a cloth soaked in

[ chlorothene and flex then to check for internal damage.
C
t
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? Damage is evidenced by a crunching feeling when the housing
A or tube 4 is bent. While doing this, feel for dents. Cut,

8 flatteasor blunt control housings on guide tubes should be
repaired'or replaced.

10. Using a Model 550 no-go gauge, check the male connection of
: the drive cable. If the ball of the connector fits through

the hole of the gauge or the ball shank fits into the slot.

in the gauge, the connector is worn and the cable must be
replaced.

:

1 11. Lightly grease the cable using a multi-temperature grease.
k 12. Attach the control housing to the exposure side of the

control box and to the connector.,

13. Feed the drive cable into the housing as far as it will go.
As the drive cable is being fed in, feel the resistance to
the drive cable to detect any binding of the cable. This4

indicates a dont in the control housing which should bee

1 repaired or replaced.

Y
14. Turn the hard crank until the drive cable is protruding, and#

;) screw the stop spring to the and of the drive cable.

15. Connect the other control housing to the crank and to the
connector plug.

16. Turn the crank fully to the retract position and watch for

f any binding of the drive cable to check the other section of
f the control housing for dents. Repair or replace the

control housing, if necessary.i

17. Place plastic dust caps on the ends of the source guida'

$ tubes and. control cable connector to eliminate dust
accumulation.

3
Exposura Devica'

>

| To service the exposure device, remove the source following the
? source changing procedures of Section R. Before removing source,
h check the female device cable connector of the source with the
1 no-go gauge 6 If the connector is worn, replace the source

connector as soon as possible. After the source has been
removed, service the exposure device by performing the following!
steps.:

I 1. Remove the danger tag from the bottom of the rear plate and
remove the rear plate by unscrewing the six phillips head: screws securing the rear plate to the exposure device body.

7
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b Unlock the connector lock and then remove the lock assembly
i and control unit connection assembly by cascrewing the six

J'' socket heed screws securing them to the rear plate.
3 -

<

4 3. Disassemble the control unit connector assembly, see figure
7.5 for order of removal.

; 4. Disassemble the lock assembly, see figure 7.6, Order of
.

Removal. Remove the lock from the lock retainer by
E unscrewing the screws and turning the key 900

5. Remove the front and plate from the exposure device, and
remove guide tube connection and retaining ring with pliers.

| 6. Clean all parts in chlorothene and flush the service tube
I with solvent. Dry the parts and the source tube thorouOly

using dry compressed air..

7. Inspect all parts for damage or excessive wear, and replace

q if necessary.

8. Lightly grease all moving parts at their contact surface
using multi-temperature grease.

9. Replace front and plate, and secure with the proper screws.
,

f 10. Replace the lock by placing the returned springs and spring
I guides into the lock, depressing the internal plunger,
9 inserting the lock into the lock returner and securing the

lock with the propa: screws.
a

11. Secure the lock assembly to the rear plate with the proper-

screws.
,,
.

12. Reassemble the control unit connection assembly.

13. Connect the j'2 aper to the short length drive cable and
insert the cable through the rear and plate and control unit

,

connector assembly.

14. Insert the U-tool into the control unit connection assembly
,

- and check the operation by turning the selection ring from
OPERA M to CONNECT several times.

15. Secure;the rear end plate to the exposure device and handle
using the proper screws and replace the protective plate-

over the bottom two near plate screws using pop rivets.

16. Reload source into the exposure device.,

17. Survey the exposure device on all sides to ensure that
; radiation levels do not exceed 200 mR/hr at the surface.

and 10 mR/hr at 3 feet from the surface.
VI-24
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g R. IN8pBCTION AND MAINTENANCE FOR menanhM - TECN/ OPS MODEL 680

The Radiatica-Safety Officer is required to perform the periodic
inspection of exposure devices at intervals not to exceed 90 days^
or whenever' operation of the device appears to be impaired-

through abuse or wear. However, it should be emphasised that
thie applies only to the devica. Do nothina to the sonrea. Ifc

the source appears worn or faulty in any way, contact Amershan. E
Inc. In order to perfora device inspection and maintenance,,

;
; proceed as follows:

control Unit-

Drive cable, control housings and source guide tubes - Follow
P these steps to disassemble to service the drive cable, control
" housings and source guide tubes.
>

1. Disconnect the control unit from the exposure device.

2. Turn the hand crank of the control unit in the expose
direction until the crank will no longer turn. Do not use-

I force, as this may damage the drive wheel inside the control
y box. The emergent cable should be cranked into a bucket or

other container to keep it clear.

h 3. Disconnect the control housing from the retract side of the
crank and remove the stop spring from the device cable. The'

.

drive cable will not pass through the crank.,

4. Turn the crank until the drive cable is totally
disconnected.)

b 5. Pull the drive cable out through the control cable connector
i and coil it with a radius of no less than 4 inches.

.

6. Remove the control cable connector and a connector plug
from the control housings, and disconnect the other control

.

[ housing from the crank.

/ 7. Clean the drive cable with chlorothene and flush the control
.

housings and source guide tubes.>

8. Using3 compressed dry air (15 psi aaximum), thoroughly dry'

the drive cable, control housing, and guide tubes, any

j remaining solvent can cause permanent damage.

9. Check the source guide tubes for binding by holding them;

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 damage.,

'
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4** Damage is. evidenced by a crunching feeling when the housing
y * r 95

ortut%yis bent. While doing this, feel for dents. Cut,*
flatt W ar blunt control housings on guide tubes should be
repaire$,yor replaced.

10. Using a Model 550 no-go gauge, check the male connection of
the drive cable. If the ball of the connector fits through

a
the hole of the gauge or the ball anank fits into the slot
in the gauge, the connector is worn and the cable must be
replaced.'

; 11. Lightly grease the cable using a multi-temperature grease.

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

13. Feed the drive cable into the housing as far as it will go.
As the drive cable is being fed in, feel the resistance to;
the drive cc.ble to detect any binding of the cable. This
indicates a dont in the control housing which should be
repaired or replaced.

[ 14. Turn the hard crank until the drive cable is protruding, and
- screw the stop spring to the end of the drive cable.

t 15. Connect the other control housing to the crank and to the
connector plug.

16. Turn the crank fully to the retract position and watci for

; any binding of the drive cable to check the other section of
4 the control housing for dents. Repair or replace the
; control housing, if necessary.

17. Place plastic dust caps on the ends of the source guide
tubes and control cable connector to eliminate dust
accumulation.

,

Exmosura Device

4 To service the exposure device, remove the source following the
source changing procedures of section R. Before removing source,

a

check the female device cable connector of the source with the
,

no-go gauge. If the connector is worn, replace the source
! connector as soon as possible. After the source has been

removed, service the exposure device by performing the following
3

steps.
.

; 1. Remove the danger tag from the bottom of the rear plate and
remove the rear plate by unscrewing the six phillips head
screws securing the rear plate to the exposure device body,

VI-26
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. . . Unlock the:oonnector lock and then remove the lock assembly
.

. Js
13.
e : and control unit connection assembly by unscrewing the six-

4. , socket head screws securing them to the rear plate.
an e w

3.. Disassemble the control unit connector assembly, see figure'

7.5 for order'of removal.
a-

Exmomure navian

T- N e source shield portion of the exposure device is not
repairable in the~ field." Seal wires have been attached to
. prevent opening the shield which could result in a. serious-

* ' radiation overexposure.
.

.

-

4'

s

%

1

W

4

;:,
~,

3,

#

f ,

ow& .

+

u
9

1

>

t

b

:

-

i.
#

s
-4

+

~k:
'

.

-

i



15

to N $

A''' ' N= eh
g

,o ,
- y -

,, -

*
2t, g e\

. 6 s

% ,\ N- -m ,O ''s
' % {~ %'s $/ \

/ o \
%s /p/e s \

,

N. d> % '
'

p .

e/ 1 Soca.i Heaa Screw. 50 32 i .. Sia.nies.# 2 C66005.i3 R.., eisi.o
3 Compression Spring eLC4260-TMW. Lee
4 A660014 Anti-Rotation Lugs

k* 5 866001 2 Selector R*ng
6 866001 1 Selector Body,

, g 7 A660015 Locking Pin .
. 8 Compression Spring eLC 032E 'MW. Lee

9 866001 3 Selector Ring Retainer
10 Compression Sprmg LC 045H 1MW. Lee
11 A660014 Sleeve
12 Heavy Duty Retaining Ring, Tru Arc e5160 96
13 B655018 Connector
14 C6600114 Front Plate
11 Source Identification Plate

Figure 7.5 Rear End Plate and Control Unit Connector-Exploded View

1 Socket Head Screw, e10 32 a 1%, Stainless *

2 C6600113 Rear Plate $
3 866005 12 Lock Retainer

* I "''' n al4 Screw (supplied as part of item $) y
5 Lock ' ' W " 9''

6- A66uol.11 Key i \ E a tornai
Plunoer
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Figure 7.6 Lock Assembly-Emploded Viewi
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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 90 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. If

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.

2. The lock plunger should be inspected and checked for
ease of operation. Foreign matter may at times foul
the plunger and make it inope ra tive . 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) .

3. 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-
round it 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.

:
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4. Inspect labeling on exposure device. The warning signs
and source identification tags should be distinct and
leg ible .I

5. 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 to outlet nipple of exposure
device may be removed with heat and replaced. Foreign

matter may be washed from tuba with solvent and blown
with compressed air.

6. Inspect source connector on drive cable. The hole
should be 7/64" in diameter when new. This hole should

show some wear af ter much use but should nt+ be out-of-
round to the extent that it will disconnect trom 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 bebent, but should be straight and parallel with body of
Connector.

Maintenance: This '/orn connector may be replaced by
one of two methodst

Send back to Gamma Industries to have newa.
connector replacement.

b. Order new core with connector attached.

7. 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 running 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
abrasions 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 controls to become stif f, 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 is 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 te the gear. Where the control cables
can be kept reaso<. ably clean, a ligh* oil will be
adequate.
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8. Inspection 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 permit the gear to wobble
and eventually wear out. Usually (due to some build-
up either on the drive cable or the gear teeth) there
will be some wear around the inner circumterence 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
is used as a 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-

*

cessive wear.

9. Inspect drive cable housing or conduit. This ccnduit
can be damaged by dropping it across 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.

Maintenances In any case where the inner liner has been
damaged, the conduit must be replaced. 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 Gamma
Industries.

s

:

{

N

:



_. __ _

i

M. PERIODIC INSPECTION AND MAINTENANCE FOR;

THE GAMMA INDUSTRIPl PIPELINER'

The Radiation Safety Otficer is required to perform the
inspection of exposure devices at intervals not to exceed 90 days

g- or whenever operation of the device appears to be impairedIt shoulc be emphasized that this appliesthrough abuse or wear.
only to the device. NO ATTEMPT should be made to visually
inspect or remove the SOURCE. Inspection and replacement of
sources must be performed by skilled personnel at Gamma

,

Industries in Baton Rouge, Louisiana.

Since the PIP.ELINER must bo returned to Gamma Industries for
source replacement, a complete inspection and all necessary'

repair work will be accomplished upon receipt by theThe following safety checklist may be applied bymanufacturer.
field personnel

-

1. The lock plunger should be inspected and checked for
ease of operation. Foreign matter may at times foul
the plunger and mako it inoperative. The lock plunger

may not retract to its fullest extent which is 1/2
inch.

'iaintenance: The lock plunger may be removed by remov-
Wash lock ining the two 8-32 screws in the lock box.

drixent to remove dirt or other foreign matter. Lock
m"j alPo 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 tags should be distinct and
legible.

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

1
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N. WIPE TEST PROCEDURE FOR GAMMA INDUSTRIES GAMMATRON
MODEL 20A AND 100A

-

' - j 1. Using a survey meter, ascertain that the source is in a
safe position and camera is locked.

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

3. 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 D a right packet, wipe
the same areas again. Replace thi_ swab in the right
packet. A Gamma Industries Kowipe Leak Test hit will
oe used.y

4. Af ter wiping the cable, connect the cable to t'. e
" camera," and prepare the wipe fit for mailing bsck to
Gamma Industries, Inc.

5. 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..

, b. If there is 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 by a
Radiographer."

._
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WIPE TEST PROCEDURE FOR GAMMA INDUSTRIES PIPELINE MODEL 10.

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

2. Using a survey meter, ascertain that the source is in'

a safe position.

3. Be sure that the unit is locked and secure.
,

4. 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 areas
ag ain . Replace the swab in the right packet.

5. Using a survey meter, determine if there is any radia-
tion being emitted from the swabs.

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

,

b. If 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.,

-

i

VI-34

' ' - - - ' ' ' ' '
. .. .. ._ __



V W !I d
. . - _ ,

. .e ,

f
;P. WIPE TEST FOR AMERSHAN-TBCN/0PS 660 AND 680

| 1. UsingM1pIsrveymeter,ascertainthatthesourceisinasafe
positica and the exposure device is locked.'

2. Amershan-Tech / Ops leak test kit will be used.

3. Moisten the wipe test swab with water.

4. Wipe the inside of the S-tube and the female connector,

assembly with the wipe test swab.'

5. Place the wipe test swab in the plastic envelope.
- 6. Using a survey meter, determine if there is any radiation
' being emitted from the plastic envelope.

'; A. If no detectable radiation is being emitted, the wipe
test plastic envelope should be mailed lamediately to

7 -

Amersham-Tech / Ops.
B. If radiation levels are in a detectable range,

DO NOT mail the wipe test envelope and DO NOT USE
the exposure device but notify the Radiation<

safety officer immediately of the condition found.

7. The wipe test procedure will be performed by a radiographer
only.

.
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Q. Inspection and Operation of Gamma Industries Source Changers

IMPORTANT - READ CAREFULLY BEFORE CHANGING SOURCE

SOURCE CHANGING INSTRUCTIONS

FOR C-10 SHIPPING CONTAINER
Single Source Conflouration

Attached is a cross-sectional view of the shipping container used for
transporting your pigtail source. The container has two lock boxes - one on
each side. The upper lock box is labeled "NEW SOURCE" and the upper tube
contains the new source. The lower lock box and tube will be used to return the
decayed source to Gamma industries.

The following procedure should always be followed in the source changing
operation:

ALWAYS HAVE A PROPERLY OPERATING SURVEY METER AT HAND
WHEN CHANGING SOURCESI

1. 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.

2. Open the lower lock of the C-10 shipping container. Remove the safety
plug.

3. Connect one end of short exchange 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

0 YOUR

SHIPPING
CAM N

CONTAINER

I

FIGURE 1

4. Crank your old source into the C-10 shipping container until it reaches a
definite stop,

l
1
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5. Survey ti assure thCt the gid source has reached a saf3 position.

: 6. : Lock the lower lock of the C 10 shipping container onto the old pigtail
locking ball. You must be aware that the source could be removed from
the open end of the lock box if the lower lock is not locked.

- 7. 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, andp
lock the lock _upon the pigtall locking ball. This will assure that the old
source will remain property locked and shielded during the retum

, shipment.

8. Remove the source protector cap from the upper lock box and attach
the source protector cap over the old source pigtail in the lower lock
box.

9. Attach the control cable to the new pigtail which is in the upper lock
box.

' 10. - Attach short exchange tube to the Ce10 shipping container upper lock
box. See Figure 2 below:

.

CONTROLS

I _ _

C-10 I' 'E
- YOUR

SHIPPING

CONTAINER

Figure 2

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.

_ _ _ _ - _ _ _ - _ _ _ - _ - - - _ _ _ _ _ . ___ _ _
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13. Survey.

14. Lock your camera lock.

15. Remove the short exchange tube from your camera. Remove the short
exchange tube from the C-10 shipping container.

16. Insert the safety plug into the upper tube of the C-10 shipping container.
Lock the upper loct- t * e C-10 shipping container.

.

' 17. Survey,

18. Place the C-10 into the barrel in the same oitentation which it was
received. Place the short exchange tube into the barrel. Place the top

- on the barrel and secure with the locking ring.

19. Insert a safety seal into me barrel lock ring.

20. Survey. (The radiation intensity snould not exceed 200 mR/hr at any
barrel surface or 10 mR/hr at one meter from any barrei surface.)

N

END OF SOURCE INTERCHANGE INSTRUCTIONS

1
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E R. INSPECTION AND OPERATION OF SOURCE CHANGERS FOR AMERSHAM
>^ MODEL 660 AND 680e

1. Survey the source changer to ensure the source is in the'

f proper storage position.
F

2. Position the source changer and the exposure device close
together so that one section of source guide tube will

; connect them with no sharp turns or bends.

3. 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 tube to the empty chamber of the

~

source changer.

4. Attach the control unit to the exposure device.

5. Crank source rapidly from the exposure device to the source
changer.,

6. Approach the source changer and source guide tube with a'

survey meter to ensure that the source is fully within the
safe position of the source changer.

,

7. Open the source guides and disconnect the device cables from
the source assembly by moving the lock pin down and sliding
the drive cable connector ball out through the keyway.

8. Disconnect the source guide tube from the changer. If a
replacement source is to be installed in the sxposure-

device, connect the source guide tube to the fitting above
tha chamber containing the new source and couple the drive;

cable to the new scarce.
4 a. Removal of the source from service. Connect the
-j drive cable to che jumper that is clipped inside

the storage cover of the exposure device.

9. Return to the controls and crank the new source (or jumper)
into the exposure device.

I 10. Survey the exposure 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 been correctly

,

transferred.t

p 11. Secure the source in the service changer in accordance with
the appropriate source charger instruction manual.'

.

p VI-39
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/ ' la o;. Disconnect the^ control unit and source guide tube from the
f . exposure device, dissemble'and disconnect the source guide

' tube fagnithe source changer.

f ~13. Remove-the source identification plate from the exposure
2 device and attach it with seal wire'to the source hold down-

; cap.'

: 14 . - If the' exposure device contains a source, affix the
identification plate of the new source to the exposure-

device, if not,Lattach-an empty tag to the handle of the
exposure device.

I 15. Return the source changer to Amersham-Tech / Ops with the

p proper shipping-labels attached.
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LAW ENGINEERING

Monthly Reprt of Radiation Surveys

Source No. Curies- Job & Location Safe Distance m 'Mr Technician
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' A copy of this report is to be kept in file at the originating office j
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g RADIQM!TIVE MATERIAL TRAN3PORTATION FORM
7
$ RADIchCTIVE MkTERIAL FORM ACTIVITY CATEGORY PACKAGE ID
y
,

[
---

_ _ .

From: To:

~

..

. .

VEHICLE SURFACE SURVEYS

-

DEPARTURE MR/HR RETURN MR/HR

- EMERGENCY PROCEDURES:

Vehicular Accidents

.. a) In the event of a vehicular accident involving product
- material while traveling to an exposure site, a

restricted area must be set up and poated.
,

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

c) If the survey meter is inoperable, use calculations to
determine the perimeter of the restricced area,
assuming that the source is in the exposed position
inside the vehicle. In the case of a minor accident
where it can be visually determined that the source is
safely stored in its container, no restriction of areas

,

is required.:

:

d) If the survwy meter is operable and no radiation
hasards arist and the vehicle is movable, continue.

i

e) In any casa immediately after establishing the
,

i reatricted area, notify your RSO:

r VA.RSO: Grant Lilley Home 703/791-6569
Office 703/968-4700

MAT. MGR/ WASH.: Chris Hodges Home 703/754-2002<

Office 703/968-4700;
/ WASH. BRNCH MGR: William Mosher Home 301/997-1564

Office 703/968-4700
'; B-P MAT. LIC. COORD.: G. Miller Home 404/979-5347

Office 404/396-C000

SIGNATURE'

,

?:

_ _ _ _ _ _ _
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FIELD RADIQGRAPHY

Internal Inanection Checklist+

_

Radiographic Location Date Time,

Radiographer ___ Inspector

Radioisotope Curies Se rial No.

Projector Serial No. Projector Model No."

/ Survey Meter Model No. Serial No.
-

Calibration Due'Date

YES NO

1. Was the radiographer wearing a film badge
and dosimeter ?

_
2. Were other individuals working within the

restricted area wearing film badges and
dosimeters?

3. Was the restricted area posted with
" CAUTION (or DANGER) RADIATION AREA"
signs?

4. Was the restricted area properly
controlled te prevent unauthorized entry? _.

5. Was the high radiati;n area posted with
" CAUTION (or DANCER) HIGH RADI ATION AREA"
signs?

[ 6. Did the radiographer have a c alibrated and
L

properly operating survey meter?
o

7. Was the utilisation log properly filleda
out?'

'

8. Did the radiograrher have sufficient
u knowledge of safety rules? (Ascertained

- by oral questions.)

9. Was the radiographer working with
defective equipment?

10. 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 source following the

_
radiographic exposure?

- 1
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Internal Innnection Checklist
1

)..',
YES NO

,

,

s

')11o f.Were radioactive 1 isotopes. stored' properly-

,

- and kept locked:to prevent = unauthorised
removal?.>

12. ;Was' the'. storage area posted with " CAUTION:' '

-(or DANGER): RADIOACTIVE MATERIAL" signs?t .

f13'. Did 'the . radiographer possess - a_ copy of the'

applicant'e: ; operating and emergency.
procedures and, .as applicable, State or
:NRC rules'ar.d regulations for protection-' '

:against radiation?- ,

-14. Were there ~ . any items of noncompliance-
other than:those listed on this form? (If

.any, explain -iniremarke.): .

w:

*
1. ; . -

,
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i OCCUPATIONAL EXTERNAL RADIATION EXPOSURE HISTORY
See insywetions en the Seek**

800erT19eCATION

- , PRINT - LAST, FIRST, AND MIDDLE) 2. SOCIAL SECURITY NO.

-

1 DATE OF SIRTH IMONTH, DAY, YEAR) 4. AGE IN FULL YEARS (N)

_TioseAL axPoeune-a6mi d s Y

s. Pasvaous easPLovesswTs esev0Lvise0 IL DAfts of se8PLOYW.?NT 7. PERIOOS OF EXPotunt a gue*0Lt 800Y S. RECORO OR CALCULATED

RA'OtAT.ON 8xPQSudb8-LIST 16A808 Age 0 IFR0te-TO) (REM) ONSERT 08sEl

A00asesop emPLO)Em

.

.

.

-

. - --

_=

.

_-*t-

_

11. ACCUMULATED QCCUPATIONAL 00BE10. REMAROCS
- TOTAL

.

-

_1

:=-
_

--

J
11 CALCULATIONS-PERMIBBBBLE 0088 I 11 CERTIFICATION: 1 CERTIPY THAT THE EXFOSURE HISTORY
WM 800Y: ; LISTED IN COLUldNS 8,9, ANO 7 IS COMMECT AND COMPLETE

t (A) PERMISSISLE NX,URAULATED REM.

0008 = S(N-18) DATE
(B) TOTAL EXPOSURE TO DATE REM EldPLOYEE'S SIONATURg

.

(F ROM ITEM 11)
M NAadt M LICENBEE

(C) UNUSED PART OF REM.

PERMitBISLE ACCut4ULATED
DOSE (A-3)

i

Y

-
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. INSTRUCTIONS FOR PREPARATION OF NRC FORM 4.._

|
_

aThis form or a clear and legible record containing een the of the individual as calculated unoer Section
informassen required on this form must tie presored by each 20.102. Does is to be given m rom.
Iicense of the Nucteer Regulatory Commision who, pursuant to
Section 20.101, proposes to espose en individuel to a rediscon "Does to the whole body" shall be deemed to m. -'

"
does in seems of the amounts specified 6n Peregraph 20.101(a) ciude any does to the whole body, gonads active !

7 - of the requietsons in Part 20. " Standards for Protection Agamst Dicod. forming organs, head and trunk, or lens of
Radiation," 10 CFR. The requirement for completion of th.s eve, l ui

form h contained in Section 20.102 of that regulation. The
infoematiese contamed in this form es used for estimatmg the item 9.- After each entry in ttom 8 mdicate m item 9 -
estemot encumulated occupational does of the individual for whetmer does is obtamed from records or caecu.
whom the form is completed. A esperate Porm NRC.4 shell be lated in accordence with Secteen 20.102.

- completed for each mdividual to be exposed to a radiation does item.10. Self4=rlenatory. 88

in ameses of the limits epocified in Paragraph 20.101(a) of Part 20
of the Commiesson's regulations.* Listed below by item are total Accunestseed %as Does (Whale godd

'

. instructions and meditional information directly pertinent to com-
pl8' ting this form: Item 11. The total for the whole body is obte ned by sum- ''

motion of alt values in llem 8.
Identiflootlen .

Item - 1. Setf. explanatory. se
Item 2. Self-emplanatory oncept that, if indbridual has no

- sosial security number, the word "none" shall be item 12. Upon completion of the report, the empm wst
inserted. . certify that the mformation m Columns 5 u7 j7 is accurate and complem to the best of 3- Item 3. Sett-explanatory.

.

N" when ledge. The date is the date of his signature. WItem : 4. . Enter the age in full years. This is celte
used in calculatmg the Perminible Does. N is equal
to the number of years of age of the individual
on hee last birthdCV. Ceeulatiens ,

"ttom 13. The lifetime secumulated occupational does for -' g, tech intlividual and the permissible does under
~ Peregraph 20.101(b) are obtained by carrying out

leem 5. List the name and address of each previous em- the fo46owing steps: The ve6ue for N should tie
. 04 eyer and the address of emp6oyment. Start with taken from ttom 4. Subtreet 18 from N and multi-

the most recent employer and work beek, ply the difference by 5 rom. (For enemone. John
Smith, age 32: N = 32, PAD = 5(3218) = 70 rom.)

include only those periods of employment senew Enter toisi suposure to date from ttom 11.Sut>

the ei@teenti birthday involving occupational tract (b) from (a) and enter the difference under .
espesure to radiation. Por periods of mifemploy (c). The value in (c) represents the unused part of

ment, ineert the word "self 4mployed." the permessible accumulated dose. This vaiue for

Itam 8. Givethedetes of each an... .t tieted in item 5. permissibio done is to be carried forwaro to Form-

lism 7. List periods duttng which occupational espesure NRC 5, " Current Occupational External Rachation -
,

to red 6stion escurved. . Exposure (Whole Body)." -

Item 8. List the dess recortled for sech period of enomouse
from the records of previous occupational espesure item 14 Self4xplanatory.

%e term am we en inesseno d se esseswee seassneak
,

_

PRWACY ACT STATEMENT
Pumaant to 5 UAC. 983etel (3), enesed inte les ey seeden 3 et the Peteesy Act of 1974 (PuMts Law 93419L me fe64eeene summent is turmened to ines,maisis I-
edie asesey inconnemen a me lendar Rossistory Commenen en Perm NRC4. This intemessenis mentened in a vegesm er reeeres desensed a NRC27 and
samented et 40 Podmel Reeleier 4880410seaser 1,1975L

1. AUTHORIfY Seedone 83,s.88,81.103,10s 181M. sie is1tel of me Atomis Eneser Act of 1884. as emerused (42 USC. 2073. 2003. 2006.2111.
. 2135,2136,23M W, and Smitet). The asthertly for entisseng me serial sumartty numeer is t0 CPR Part 30.

Tlie intermanian is used by the NRC in its avesuspen of me rtsoi et redlenen ensemare amenesso vath the i.eened acmity ed a2. PRINCIPAL PURPONS)
' in eseNastegla enestery repondselty to menetor end repstees eie aslety and hesle presseeH,f luleemisset The date oormes a meanineful comeeriesn of ese1

cument and toepera eneense espersones snene types of licaneses and anone lassnaam oneen each tyse. Dets en year eesseure se reewman o esoleets a vea;
-

ween recases.

The infermogen neer es umso to pree6de me o emer Pedmet and $tsee seinass involved in moniteste and/or s'ehesiine reeseen ei.3. ROUfl008 m '
osmare satisesed by lue9rlibspe esiolsystl a resselket spessers en e omrmanent er essiserary eats sig espeasre rosessed by enenieured veneert The enfermosen'

,

may else es espeged es en elesseerse Fedesel. Stee, er local agency in sie event me infernionen indlemens e vestatten er essential vietetten of leur and in me
seures of an een6ntetse9pe or badelet presseding,

It is ve6*
4. WHETHER DISCLOGURE 18 IsANDATORY OR VOLUNTARY AND GPPEhT ON INOWIDU.% OF NOT PROVIDING INFORMATION

tery that you furnem me roossend infamiseen, sieluelne sensi esoanty raamcar;housewer. me lesarmee must here a esmeised Perm NRC4 en este sadine'88
ustem me lienises asegagne to espeso e e redseen esos in seesse of ese succunts mentfled in to CPR 20.101(el Pailure to estein me renamese intermeten
tolere ognutting esdi esomere may eselset me liennes to enferoament ereen en essereense unm to CPR 20.W1. The seensi tomar tv numoer is uesa to sens s

e

met NRC has e1 assurece teenttfler not aselost to ete asensuspies of smHer names or eirmeown anene me largs ra meer of eersons en waam dem es snanoned.

8. SYSTEM MANAGER (5) AND ADDREM Direrter. OfRee of Management Informoden and Prayem Ceneres
U.S. Neasteer Reguistory Comnussen.WedWnglen D.C. 20e45

J
l'

.
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; CURRENT OCCUPATIONAL EXTERNAL RADIATION EXPOSURE
See Instructions on tack

IDENTIFICATION

1. NAME (PRINT - Last, first, and middle) 2. SOCI AL SECURITY NO.
.E

3. DATE OF 81RTH (Month, day, yeer) 4. N AME OF LICENSEE

5. DOSE RECORDED FOR (Specify: Whole body 6. WHOLE BODY DOSE 7. METHOD OF MONITORING (e.g Film Beoge -
| skin of whole body; or hands and foreerms, STATUS trom) F B: Pocket Chemeer - PC: Calculations - Calc. )
| feet and ankles.) X OR GAMMA 8 ETA

NEUTh0NS
8. PERIOD OF EXPOSURE DOSE FOR THE PERIOD (rem) 13. RUNNING TOTAL FOR- (From - Tol CALENDAR QUARTER

9. X OR GAMMA 10. BET A 11. NEUTRON 12. TOT AL trem),

.

,

.-

- Le:ETIME ACCUMULATED DOSE

14. PReveoW TOTAL Weml SS. ToTALCRJARTSRLY to. TOTAL AoCWORJLATSo 17. PERRL ACC. oS$ 996148 Weal 14 WemAto PART of PERMiSSISLs
com oo8E Weni ACCURRJLAfso oots ivomi

ese m

- - _ . _ . _ _ . .,

,



. INSTRUCTIONS FOQ PREFARATION OF FORM i4Nd5 l'

'

:p'.

The prepaetion and sofokeeping of this form or a cieer and legible items 9, self*onenetwv. The veues se to to given m rem'
'

- record conteming est me mfor son r,eauired on this form es re- 10 and Alt enemuremenu are to 96 insorpreted m the %est
of Tenderes for Protect 6en - 11. metod knoum.ons are mese to deiermme does. a copy of < -

and m accordance with Paragreen 20.4tch
<

. ouired pursaant to
Agennet Radietsen, 20. m e current racere of occupational where ce6m, set

> - exwnel redsstion exposures. Euch a record must be mairitained such esculetsee as to be mantened m conlunction with
for uch endsy' f whom personnet monitorme is roovired this record. In any emm where the dos for a caender

awarler is less een 1Mof me value p' may be enered in 'under Socoon . Noes that a separete P orm NRC-6 is to he acified in Prograon
JU.1 vile) the phree "les then 10%- used for roc ensemel exposure to i1) the whole body;

(2) skin of whose ; (3) hands and forearms; or (4) feet and leeu of a n,umoncel value,
ankles, as orovided Item 6 belour Item 12. Add the values under iterr.s 9,10 and 11 for eacn oeriod

Listed 6elow by item are instructions and additional informatiori of exposure and record me t I. In ceiculating the
directly pertinent to completing this form. " Total" any entry "leen man 1 " may be disregarded.

hem E The running total is to be memtamed on the oasis of -
Identification calender guareers. Paragraph 20.3(al (4) oefmes catender ,,

item 1. Self-explanatory. ouarter. No entry need be made m this stem if oniv
item 2, 5etf emplanatory except that,if individual has no social calendar cuarier radiaton doses are recorded m items 9

.

rety numtser, the word "none" shal be meerted. 10,11 and 12.

m$tk. me Assumuteted Does (Whole Body)
em Se

exposure below met permitted in Peregraphgividual's
NOTE: If the liconese chooses to keep the i

'

'

Oceupesenel Empesure .10ltal, items,

1 tem 6. * Doe to me who6e body" shell be deemed to include any 14 through is need not be completed. However, m inat ese
does to the whole body, gonads, active blood-formmg the sets whole body for each calender cuarter recorded
organs, head and trunk, or lene of eye. Unlete the leness .ninrn i b lasm 1 i guerterly doets are entered m item
of the eyes are protocod with eye shields,does recorood 12) thould no onesed 11/4 rem,

provisions of Paragraph 20.101
'(I 80 IndWidW80 I8 8"D'o3d under Ist the end of each casenaarthr e equ t av of

300 mg/cmNiess. When the ioness of Ne t i b), complete ttema t te outpi Ieyes are pro, cuarter and when me meit is filled. Volum m item 13, when m the
tected with eue shioids haring a trasue sosiveient micknees middee of a catender cuer er, enavelues m stem 18. must be brougnt
of at toast 700~mg/cm2, dose recorded as who6e body does

h om nte er s te nulated does from pre."
g gg gg

vious Mee de for the indsvidual (e.g. from item 16
Does recorded as does to the skin of the whole body, hands of F ~ * A or NRC 6 or item 11 c.f #orm AEC 4
and forearms, or feet and enkles mould include the dom or h ' al. he total occuoetional radiation does
dehvored er o tigese aguWesent absorber hevmg a rece ey me ind6vidual must be entered m tnis item.

of ra. .9 any occuestoned does recorved from sources -mickness of cm. or less. The does to the skin of incls
ion notliconed by me Commisson. If methe whose body, and forearms, or feet and ankles

should be recorded on separete forms unless the does to indrwim.as was expond to sources of radiateon not

licensed by the C ._ C4 or R AC4 and personnetstar completmg Fo_rm AI.. durma any ca6 ender guerterthose parts of the body has been included a does to the
whose body on a form memtened for recordmg who4e body

monotonne equipment we not worn by the moividual.exposua e.
Item 6. This item need be compieted only when the sheet is used it mould tie assamed that the indevidual received a oces

. to record whole body empenJree and me licenoeg le of 1 1/4 reme during each each ce6 ender cuarer.
expoone the ind6veduel under the provimons of Peregresh item 16. Enest the to ce6 ender quarter does from item 13 for
20.101(b) whim allows up to 3 roms per averser to the from ttom 1 doses are entered in item 121'
who6e body. Ener in mes item the unuesd part of per- and the dem no the end of the calendar overter
missbie accumulated does taken from 'ous records of in wNeh the was reserved (e.g., Merch J0.1962),
emoosure,i.e., item 18 of the Porm AfC 6 or item 16. Add Item 14 and item 16 and enter mat mam. -
NRC.6 or item 13 of Perm A C4 or RC4 if me inder. Item 17. Obtain the Perrn ' Accumuteted Does (P AD) in rom -

for me WHOLE Y. "N" is equal to me number ofiduets's exposure durmg employmerit wim the licenses - years of een of the individual on his last birthday. Sut>beens with ers record.
ltem 7. Indicate the momed und for monitoring the individuet's tract 18 Nom N and tgeg3 ,gegence by 5 rem

exposure to each type of radiction to which he is exposed e.g., John Smit, age A = 5(3218) =,

m the cours of his duties. Abbreviations may be used, remJ
ltem 8, Doses receeved over a period of less men a calender arter item 18. Determme the unused put of the PAD by subtractmg

need not be separately entered on the form prow that item 16 from itere 17. rne unuesd part of tne PAD

the liconess memtems a current record of the doses receeved is met fertion of me Lifetime Accumulated Does for
by the individual which here not es yet been entered on the the mdividual remaining et the end of the penod
form. The gengd of exposure should specify me day the covered by mis meet.
measurement of met exposurg we initiated and the day
on which it was terminated, ror exempte it only cuer1erty
doses are entered, of exposure hir me first
calender cuarter be tegen as nn

' Monde /. January 1,1 e Priday,
-

SG,
and woulo be indieeted mio topn as Jert.1,1 . Jv,

yimw%o1982. If weekly dcass are pgda i &y'h
a film g i

,mes. , ,

PRIVACY ACTSTATEMENT

Pursuant to 5 USC.5524iel(3) enected into law tv metion 3 of tu Penrecy Act of 1974 (Public Lee 93-579), the fetiewmg statement is furnished to ina viduais ano
tuvoty mf or nation to tu Nuclear Regunstory Commission on Form NRC 5. This mformation is meintoned in a system of records assignated as NRC-27 and desenbed
at 40 Federet Register 45344 (October I,197$1.

Sections 53,63,65. 81,103.104,161th), and 161toi of the Atomic Energy Act of 1964, as emenced (42 UTC. 2073. 2093. 2095. 2 t t1. 2133,1. AUTHORITY
2134,220ltti, and 2201 toll. The authenty f or soticitmg the social security number is 10 CFR Port 20.

The mformation is used by the NRC in its evolustion of the risk of radiation eneesure assocated with tw liconed actmtv and m2. PRINCIPAL PUhPOSEIS)
esercising its statutory reasonsibility to monitor and regulete the saf sty andheetth practices of itsliceneses. The esta permits e meenmsfut compenson of noth cur-
rent and long-term esposure exponente among types of licensees and among licensees within each type. Dass on voc e sposure to radiation is evedacio to you upon
Vour request.

The information mov tie used to provide dets to other Feeeres and State agences mvelved a monitoring oneler evesuaimg radiation encosure3. RUUTINE USES
received by indmduals emotoved as radiation workers on a permanent or tempererv been and esosaure recorved tv monitored vistors. Tu Wormation may also be
disclosed to an soproenete Federal, State, or local agency m the ownt the mf ormation indecates a violation or potentiel violation of law and in the course of an
admmistrative or |udicial proceeding.

It is voluntary
4. WHETHER Ot$CLOSUREIS MANDATORY OR VOLUNTARY AND EFFECT ON IN0tVIOUAL 0F NOT PROVIDING INFORMATION

that you furnish the requested mformation, mcludmg social SPc4Ity number; however, the license must Complete Form NRC 5 on each individual for whom
personne monitoring is required under 10 CFR 20.202. Failure to do so may subect tM ticensee to enforcement ution m acc8r8e*8'"itn 10 CFR 20 601.s

The social security number is used to assure tnat NRC nas an accurate identifier not subiect to tw comcidence of emner names er Ddtemes among tne tage
)

number of persons on whom Gate is maintamed.

Director. Office of Management information and Program Control. U.S. Nucteer Requistory Commission
$. SYSTEM MAN AGER($1 AND ADDRESS

wawnt, ton. 0.C. 20555
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