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r PRIVACY ACT STATEMENT

Pursuant to S U.SC. SSiate')(3). enacted into law byisection 3ao the Pýrivaicy Akct of 1974 (Public Law 93-579), the follow.
tst Is rished to individual who supply 'information to the Nuclear Regulatory Commission on NRC Form

313.'Thus Iwdoirmaton fIs maintained in a systm of reodsdesignaited as NRC-3 and described at 40 Federal Registert45334%t'

AOcUTHORITY: Secti 81 and 161(b) of the AtomiC Erw Act of 1954, as amended (42 U.S.C. 2111 an 2201 tb)).

4PRINCIPAL .. JRPOSE(.s- The iNRC staff pursuant to the criteris set forth •in,10 C
3. PII4CAL PRPOS(S):Thenfotmin -Ismevai~ated by the NCsafprun oteciei ot n1 F

Parts 0. 32. 3.34.3ad 40to detin ication meets the requirements of the Atomic Eneryco
195gA4. as mendedl and the Commiasions regulationsfor the suance of ii rdioactive matial licene or amendment

, ROUTINE 'USES: The information'miay.be (e)". provided to State health departments for their information.:and .use;

a;and (b). pr *.vided 'toFederal. Stae.and local health officials and other persons i the event of incicent ,or -exposure,
forve sigetion,;'and protection iof: the public health ind safety. The information may also be"dis'
closed to alawprt Federal t. ! In the event that the information indicates a violation or potential.

_4 iolation of and .inrthe coure of a'ndministrative or':Judicial rOCeedin "'In addition, this information may be trans<l•."~ferred .to•'en ipprOpriate Federal',' Stat&or local agency to the extent relevant and necessary for an NRC decisionor tor .

San ampropriat Federa agency tothe extent relevant and necessary for that agency's decision about you. it2.

."-WHETHER'-DISCLOSUR ESMANDATORY-ORVOLtUNTARAY-ND-EFFECT-ON-INDIVIDUAL-OFrNOT-PROVID-.I,`'NG " FORinTorN:,.ion not fumf,,•ttw
INFORMATION:Dioureof requested information is voluntary. If the requested information is not" -f.M.

Yished,'~hovev; the application foi, dficiCtive material lcense. or amendment thereof. will not 'be processed *ýýA irieq t "
that infc aton le held from publ Inspctin mut be in accordance with the provisions of 10 CFR 2.790 ý'Withhold. <-

tihaq 4n ul hInspection.Lshall notl affect !the right,-If inyvof pesomns properly and directly 'concerne need to inspect -

5 SYSTEM MANAGER(S) AND ADDRESS: U.S. Nuclear Regulatory Commission . .
,- - Diriector. Division of Fuel Cycle and Material Safety

Ar - - Office of Nuclear Material Safety and Safeguards .

ahingtn D.-20555

. -'.4' . .

"tL. . th. .A - . ". .

.<V.



00 Main St'4, £:"''. •rt-*... .:" ."'

shiand, , MA ,',01721 -- -- 'r"""A->

pril 19, 1988 t

a. Americium 241 ~x~r>~ '

Sb.Suppli d' n solidsele sou'ces, vith no single source: to ,
exceed 2.5 microcuries. • Sources to be obtained from eithe ar
Amersham Corp. or Nuclear Radiation Developement Div. of.,. ,Mark

y 4c. Total not to exceed 400 millicuries.

For use in sealed form in ionization smoke detection devices..'

"John P O'Leary R Radiation Safety Officer.

p ,,

-,-½

Se'e I--.1.

0, See IRe 101.

0.I See .R -101...

1. See Z - 101. f'jS:••," ..- , , -
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:tfi2the. purpose of'these Rules and Regulations ':to htate t inifmiqu~irome~n s..-, for, h use,,handlin'g p...ro(.essing,,,,,application,-transfer
itora.ge andi "emoval.. of2all: sources,ý-materials,! instruments, ""machines,,evcesandequ nthch produce, enerate or emit'ýý."ionizingr'f" a'oi i ns.Jure the m i m u- y4"
Lation to ins h ax mum sa fetyoof- al ' .persons at; or in ath e• Tric inity of such'ionizing radiation.

rhe Rules and Regulation• herein are intended to be n harmony with':edera±i regulations as ,they apply. ,"

ý,merican',Natiohal- -Standards Institute Bulletin Z54. 1 1963(assachusettsa Department of Labor and -:Industries "Industrial -~~Bulletin lNo. 5" ½J>>

(oore ;•and" McDonald's report .on Radiation' Safety Recommendations•for"•' X-Ray,: Diffraction .?and ,,Spectrographic Equipment"*',MORP 68-14 " #J.SS. Nuclear, RegulatoryCommission. "Rules and Regulations - Part'1,Nyotices,..f.Instructions and .Reports to Workers; Inspections"

rhese, e/,,Rules and Regula t ions shall apply to and in all places ,of FenwIncor Vorated nowheresurcc•, .iaterials,, instruments, machines,,,, device.indrequ.pment ,produce, :en~ ate ,or emit ionizing radiation during,.theuse". handling, processing, -.ýtesting, ýapplication, transfer,, -'iý,.storage, or, removal thereof. Th-.'.

ROT'SV
1..•Each Section: of. this Policy. shall be identified as to Section",Number, Revision .Number, Issue Date, and Approval (initials).,"

2. Current release of IR ".101 is asindicated at bottom of this'page. ,,ý.Revisions may ;be issued only. after being initialed :byRadiation 'Safety Of f icer.

3. Policy Distribution-to:
.,.:,. .-iRadiation Safety Officer,
i,.:tiManager;Quality, Control and Product Reliability,

separate ýSections to.such areas of the Fenwal organizationas'.'needed. :

•red -y Date -.__ ___ '__
veqtiolSa D.eer

:)Ved by Da'k:e _ _ _ _ _ _ _ _ _ _ _ _



Employee Qualifications and Healith Provisions
Safety, Administration Of
Safety Precautions, Personal. Hygiene
Survey Instruments, and, Controls
Film 'Badge. Radiation ý,Monitoring
Noev obr, Revisions to Manufacturing/Test Areas
Radiation'Survey Procedures - Manufacturing Areas

Maxi:ui Permissable Exposure r
Manufacturing Plan.
Manufa'cturing Layout ~-Restricted Area
Training Program
Pkocu rement>ý~ ~
Receiivingý.- Inspection of Radium Sources
Seale& sources>
St 'orage of Radioactive Material,
Waste Disposal.
Repairs to-Equipment and Work Areas
X-Ray.Laboratory
Wotif ication of Accidents, MaterialAccountability
Record Retention- 

-Procedures 'and Standards :?or,lonization Smoke Detect
RSD-98'....

Radiation.Safety Officer a ob Description
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sorbed do se~a -the`.aimountf energy imparted to-:1ae
byjionizing radiation per. :unit ý,mass of iýrradiated mater'ial,•at"Ett
place of'-nteresto (It:Ishalli be :expressed ,in rads or.,submultp
thereof.) Oil
Airborne -a:;',:ti-_ ýiterial shall mean ,airborne radioact'iva
erial in any, orm, such as dusts fumes , vapors mists, gases, c
smokes. . ,4

Americýium (241) Silvery metallic element,.artificially produced
which emits Alpha-Beta partic.es:.........

Analytia 1.X-R a E ent:~ •- Any device which utilies XI_-rayd
the ý.purpose. of'.ýexamining.,the microstructure of.,material s.'Thi
includes ,Iall •týpesI of.- -ray diffraction and spectrographic;:,equi,
• ÷e n > 4-.'.i-.444'•• ,: . 4:, i• . •.i.444 : -• .4 :v ..•;.' ,,• !]:-: - ... . .4• : .,. ,,,- ...... :••.: •• ..'4' 4,..'4 4"

Body JDurden shall, ,-mean the amount of radioactive materialf ixed
the body at anyeltime 

..ý,

A.) Aperiod.of 4i~not less than.,12 or more than 14 complete i'•i.iill:::''•:,•:,::•
', consecutive! calendar weeks. ., .

B-)$i" A'Aperiod of :,three (3) consecutive calendar months. Once' e
has established the method to be used to determine'calendar
quarters,'no employer shall change his method without prior
permission. ;from.the Commissioner.'.. . '.-

•'3•.`• ... • ::•:•:•:•.• • . • •..••`•.;.••:• •..• ... •°•..J:• . • :••..:• .:'=--•..•.?'• , : . . . . .... . . . . . . .'..... . .....-.. . . . '::•comrissl Crshaojizean Commissioner, of Labor and Industries..

Controlled Area shall mean.a" defined -.'area, access:to, whichj.`.
controlledýfor .the purpose ,of radiation protection',,., ..

Control-~.'4 4. i e. , 4j'4,; ".

Critical -Or~an, shaiLlýmean thato part of, the body that is. most"' .s Us
ceptible .to radiationdamage under the specific conditions i, .
o isidered de .. 4' • 4''" .'... -, .' "-..

4
.. vc o s i e e 2•• ; : :•:•• ••• :•:•,•,P. ,.:---,:,..,, :., -,, .:,', .-.. .. -,4 ::•.,,,,•,.,,

•arLishall_ ,mean-.,the -standard unit used in measur1ng the act
of, a;radioactive substance, and :shall be numerically equal', to.. •3'.'. x--0.lOxponent •:10 -disintegrations per secornd.: Commonly.used)
sub-multiplesd_ of -'ýthe .curie 1are::-:.. The .microcurie lone mxil ltontl{

uie),:uc '- 3,:7,x 10exponent .4 disintegrations per second, a.-,1'T
he- ý.millicurie .'(one ýthousandth of a curie), mc-. !.3.7 x 10 .expone
7 1 disintegrations" Iper second..



which.l there .ýexists radiationat .such leve that 'a`maj or port on
LOft•the body.'could d receive', in-anyone hour, a.dose in excess-of•

~Ird~stral EsabIshmne n ts at enaIncorporate shl incde
:manufacturing •;establishments, i-factories,•!iwork. shops "mechanicaV.
establishments l aboratories, 'fimercant ile"'establishments- "iand" al,
ý,Other"-building'ior parts' thereiof, ',where', m'a"nuf acturing,'_ý assmbyj
st~orag~e,> research, ,testing, 'taseýand removal ,.are carried 6noA'

Zf~~'device for'precluding ..access to an~~ areain w ich'2
:Sradiation'is present by,.automati'cally .rcducing the exposure ratI

upnentry by personnel orL parts f"'ofth e ir body.

...onizin adiatio' shall mean and Linclude alpha and beta '
•particles, protons, neutrons, gamma and X-ray, and all other whi
produce Iioniz ation directl y ior, ;indirectly,# but not electromagnet
'radiation other than gamma and X-rays. ,

,stall a!; ion shall mean, the-area.of radi'ation hazard under -,the •,
"'administrative• controle of the -person or organization:possessing
,theltsource of ,',radiation.!A part -of ,or ,,an ,entire ...industriall es-,
tablshment .may be designated as'an..installation ..

si ..... e osure shallmiftmen"' hat aamount'of exposure
Iradiation -:set: for regulatory purposes, ,-.which- in -the light f>ý`
,present Jiknowledgejis not ,expected .to .cause appreciable bodil'y
dnj ury tJo aý4 person during" his, ,-lif eltime..

-vg'

erdantite Fstabl'i'shmentsý'shall'' mean any premises used for the<
ipurposesi oftrade, in the purchase-or. sale,, o f any goods or. mer-

Placeof Emlovment' shall .mean: every place, whether indoors ,or
out,. or underground, and .the premises appurtenant thereto, into,
rn or-upon which any employee .goes,, or remainsi, ether temporari
orregularly 'in the course- of,.hihs employment. h

lQuallf fed E nert:" Shall be ,dete~rmined .by ýthe authority having<
<Juri-sd-ict-ion-,-or,,-a -qualifying-board- set. .up"" for that purpose.•;•

,Qualified experts at.Fenwal are. those,. (professional Physicists)
who'iconduct•!;radiation surveys:; on. our. X-ray apparatus, being sent
byý'the:. Kassachusetts Department of., Ocicupational. .:.:Hygiene, and/or,
gby ,,an] approved radiation ,.survey.1 facility.; .

I aMa1ean he stiandard unit" "u."in measurngiigthe absorbedý
dos~an shllbe' nUMeilyeua to,. 100 ergs p er g*amoricllyequ

6common isub-multiple,'is. the millirad (mrad)', which isone thous-
. ndth p..art.o.. a. d.. .. . " ........ -

~da gin- ?Echine shall mean. .anyL device,: instrument,., equipmenti&
,or machine;,which .is designed-to produce any of the radiation : as<
daf in.d berein.', ',



BRakQ air Qb1on-.ate JUC1~rý-sfnlalJme~fan'. oi~j z~,Af act ion~o f theCommis sionerbyt•r aining: and experien ce. aving.sUfficient-nowl edge-IofVradiai problems' and th controlo fAY
Healthhazards ableto, o ependable:adiation -protect#surveysi,,,and"• ha.beensf f icientl .y..instructerl andý trained toaii

'e• eapplIcationfof al iprot ective.. • ,.•techniques, .applicable'--,t,•0
*contro f ;xra d i at iont-h a z a rds "-wwithni a n an,;ins t a 11at i o nand •to ass
Ca I•responsibilitiei required of himý by.'these rules and',;:,re u lations. .,0 ... • J.Y' • , •.. < :••..,••-' ••%..••••

-~23 :Bad atIon .Sha be al survey 'byor under the supervisý
of upqulified expertv.Z

.~ 2a d ibactie Materiasallmeanýýanymaterial, .'either solid,
Siquid ,•or gas' •which emit'sionizing radiation spontaneously.

t AWhIit e meaic element that emits alpha partl
M ~and gamma , ' r'

';, n) i- in .i i36 shall mean a measure. of the dose , of any ionizing radiation:
~tobody, tissue ir.,terms rmoaf gits •stimated biologicalý effect., rel

_ aive' to .a dose fý o entgen '-of, -X-ray.

" 27.'oentcan: Shal1-,-, be .the ̀  quantity of 1-X' or: gamma radiation, such
that, ..the iassociatedi'ý.corpuscular~ emission per, 0.001293 gram.;of:
* _i prodUcesin' Wairý, ions: carrying one .electrostatic unit of "elec-'

r t feither,,si*nand shall. -be designated by the symbol
'4 ;'Acommon 's.ub-mul tiple 111 th iroe ntgen wh ich is "one'4. thousandth"Tipartý,of,, the roentgen .,and',shallbe designated by the

28. $Seale "oresal maany radioact'ive. material that Is enca!
Vin andi,,.As.ýto Jbeused only, in a permanent container,in a mannerIintended,ýto prevent, leakage. of the radioactive material and yeli'permitting.theradioactive aterial to .be used as a source of,.

l ,radiation." '

* 29. Sure shall .mean the evaluation of .,,the radiation hazard incidi~to tbeuse, handling, #proces singoapplication, transfer, steoraIand removal of 'all sources, materials, instruments, "ci
equipment which produce, generate,!por emit.ionizing radiation.

30 kh. 1- Where "shall", is usead for Ia,. provis ion specif ied herein-'that provision is intended to be mandatory.

31,~Should or , Is Rom enddIs used to indicate provisiions whic'*are not mandatoRybut which are here recommended as good pract

"22''~aii~~Ž'~ rtcieTbAos moans an.;X-ray 'tuba~'U.housing :otcons ztructaed.,ha t-he• ,eakageradiation at a-distancU meter fromi thetariget cannot" exceed .100 m 1111iroentgens" 'in"l
'~when -theltub i-s. being ope ra ted da any Of its specific ratings1. ~'4''~4I.~~j '> .
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Persons-ývnoar,,are neaka a :a care ruvIare .-pre rarrea -:8s _raaioosor-op 4-
worke r sa s ince a.they Iare •less -.likely ýto .be - involved. in accidents•
pr'-spread ýcota i-ai-n

Re musti d en ti f y~acc'd prone p wor APersons failingto
develop, radiation-7,,protection ;skills 'and who. have a. bad, rec'd
of .,,involvement 'ý,in -•contaminat ion incidents.or. overexposure should'
not••..bei ;'used;- nor, ;n•6r£should persons iwho have a h'istory, of sudden
physical -.seizures, sch as1. faintingý

Instru'ction of Workers , s

If" rdiation2workirs shall recisely ,•informed of the'
mate'ri alswh ichthey, are t6o1. handle ...and. of .-the, hazards connected ' .....
with: ,thea 0ork;0 }•They sihall ;'be :instructed ::,:iný:, local.., safety and
radiatin:i.protect ionrule sand shal -beexpected to,, observe
these• zrules',4 ,The;iemployee!. shall be'instructed in.the :useo't
e ad ings, frommonitoringinstruments "•:. "-'i. He .shall-'report ,,any

injury ofns hnusua la a, incidentý so j,.thatilthe n possibility, of
eexposureo•r internal :;depositibn can-.be .,binvestigatedr

itis s'important that workersiwith radiosotopes be considered
as potentially. ýexposed ,"for the remainderf of their lifetimeso
It':should not, assumede thatthey will work with radioisotopes
or radiation` ýfor only, :& '"few,: years.,------------ -

Health-provision's

3 1. Employees- unde'r,,the age of 18 :or, pregnant women shallL not
beýý:allowed ,,,to wo6rk in ,the immediate ?vicinityý in which

.,emission:of, ionizing .radiation .may be :present. '-'j

-A.2. Alicensed .practitioner of i mediciiie (Fenwal '.Incorporated' -CompanyjDoctor),j.4 shall supervise.what ever program As , '-'. .
mecessary.,,:a' thats tohehealth of -employees working
with'. r ne radioa ctive sources is",not affect ed by
P ~ xposure ý,'-to.rkadiation. ~~'.'t ~

'6'I'

3 Preiiminar .P c Examination: Every individual:, workingi
:withf.radioactived.sources,, ,shall have: 'acomplete-physica .

-'examination'bibef6re!`, assignment to this kind of work0  '-'....

~"Examinati6n shuld" ýinc~lude :
Mnx 4dicalihistorv"ý~' .- ----------



7 j 'Wl KT14 ~w-a

B16O Coin 1`at`i 6-eMýI a r I nterl'T2
regular]intervals, complete blood "counts- shall IbiZ

Sf•1a i 1'ndividua! s0ork ing5on the 2adi ati onprogra ,
1ný er'iaI ,'shall1,,be. six ""16)1ilonths. ~
Each,individual'.assigned:,,shall submit~two 2 'urine
sampleiiýýto&-, theý c sixi (6)

3.t4Fif-t ample fo sotn'aayiy~2 ~~Seconds ampl' shal1' be 1 dlved ta r M. T'~

~bnrma it~inB16d C~u k~ii~ anormality-jinllv h-,";
~ompl ete ,`bl1ood,? count~ ý,attiual to radioactýiv&"'exj".
should: bed" jcarefully'inve st igatged; uhh an invetigal
should,,, nclude a radiation,`survey of operatin proc
f;n the abn o altyp ersist aft.erthe.co rrect io of
falt~tin' the ;1prot ect ion means o operating ;:proceduri
cons iderat i on shou l d be::,,`g iven,.to the' transf er•"•bft
amployeesto. worký not invo lving :-:poss ibl e-,?exposur"ieF6'to

Pers1stc&•of Normal Bl oo&,Cunt '-45The pers istenic&
normals.b lood, count ,•shal Linot be .• cons i deredgrundsi

s snt znuing"raciotiontN

•o .•f All eddca", .`ý - crs shall b7e k epr t'
Eile'g>inj,.•the, Clinic under the sipervision of a:ýlicen!

Iof:A,1 ieVl S iOdical Records including origina, .
lvna±.i.D-,ý-ssuel $to'.

~-The Cbmnwealth- of46 s'ýhuei: ,M t 13

.,;Executivel-Of fice o!ýf -6Manpower 7-Affairs-~
ýl Departmentýýofýý,Aborý,,-,andýý- Induistries.
..DIVISION, ~O CCUPATI ONAV-zHYG IENEz

39BOYLSTONW,`STREET
BOSTON, '.MASSACHUSETTS, 02116
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process" thatcanmlead t the cr eat ion of airborn activil
D ffers4 g,,reat"er ý',p~rotect ion. A -

s ept :techsn h que s•nl:b eus iI handling ira oactiVw
tater ials f. ̀ tGloves ,ther"• protect1Vei means must :ýbe',,us
i fthereis 1 a, strong o.,o f hand 'contaminat on.

medically,'ýprotectý,a f f ected'1.areas and glo vesmust bew
PermissJio6n ,torwor with-radioeactivematerial mus be >

nero a Superyisor

A- - . '.'Ay444

The,. emp oyer.a an1V . acompetea employ e. do f.•n forcing~sa fety!"regul at ions J•wh ich• app ly.to othe
operat6rsi,,,ofý--radioactive~; oure ad ofpersons in theW-

~icinit'4~(Raiation aetOf icer)".

em oe-,saft ,employeethd
oftp erating.,.,or.,,superv isi ig, ̀th rtion oa'Kradioactivep•s .urce1 im ithanions.the•:noted -i the
report: .of!theappro'p'riate•, radiation ,survey,: covering'; ;the
Install'ation/area ,,in '.question:, (Supervisor)'." ..,The. duties

ROM4 44.-4

:3.2 .1' A;dai•check.of •oerating .ýconditions to.see th
y.-...;o or .,l~respects with the normal op

,-tingit,condi tio,4ahs diesribed• isnh a propriaýt

•iver rti;':•cio e r ngin.:th e .

cnern iatho i surv ,,,:vrep ort for thet apparat us/rea

genra ~imthos,'•o j~adit in~pot ct on(!,andpara us, aean i

~~~qu s on 44 44'
4
"A

3.'20'2Q Cdtoýi f of' d i1'yvxposure of workers`:so as' to I
the dal oe4fec o0.1 r (100 mr) or~1es

av 4 The ,ovbasise•f 4
4•ofuthis", ' .cont ol. shall be the informat

7,- 4ie"-in, the,'7repor~t ýýcovering the appropriate ra,
... ~?444,44'4.tio'n 0 444 .,.4.4.,44ý4.441`4-V 444,

iTh e •ý' erit as'sign toAa competent 0 employee the d
ofin istructing44allti•empoye"6sinri v r 4
concerig tednrof oeeosrto ,iradiation~ Th
general1.mý""rethod"s*''''o f1 r-,ad i a~t'ion)>protectio andthe mý,eans o
avoidin"'g'ý,,,ovei~exposure; ,.ýshould ,-.be& ,explaineid "to Personnel;
they,.ýishouldý','be,ýýwarned ag"ý;6ainst. taking',-nneceusary chance
Sa&f ~rigroice' sýVhould hs`'e'rnphasizsd'o '

a a yjuiti'reg aidi~troi shall be pogted ~in,

wAE f"!~' 4444" a 44'44 4 41'A'-4' ra444'44.4444/

,Aroas #l 5C~t~nb
conspicuous~~~ wann irsr achsg shall1 be ar- -the
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ig

Al

..... .....

............

II



-1/8



Manufactured by'
Mode 1':, No •AG B- 50
Snerial No .'R 2 12,
Range0.05I) 4MR/HR

~JorUan~..Le~ron1~ L'1L~

Manufact¶.
Modellý:No4
Serial',-Nc
RangeO.ý

ments, Inc..ý

-- I-- -

Asset No..DR 472

Manufactured by Tracerl

Range»
A5UBoatNOea6922

Rate ,•.Meter. -
Manufactured by Ludlum Measurements, Inc.

Serial 5 .o 0
,Range 0 50O, Counts/min., Xl,.ýýT XIO, X1000 X
Asset No'
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~ j POLICY IR - 101.

Section No. 6 Rev. No. ý,
: Issue Date 4/11/88 Approved

E RADIA~TION MONITORING , ,.-

Radiation detection badges shall b, aworn, at • r times by all,
personnel 'assigned to work in radioactive' areas

Each nnbemployee',halle assigned'badae number This nu6r
shall be .,used icontinuously by that.,:person for. the duration .of
employment in',,-radioactive areas.,~: I

Badges shall be worn for tao,,one month period. At .end ,of ýthis,,
period, badges shall be mailed to an 'Independent '::laboratory•."for
analysis. ý

Reports'.issued',.byIndependent Laboratory shall be maintained by
the' Radiation.:Safety Officer.' A copyshall be directed to the

Any',idicationofOVEREXPOSURE shall be immediately.investigated
ton determine cause..h

Radiatilon'-Saf et~y","Offic erI ill, assign:. ;to0;each persono or more
lead-lined film ,:badges, #'-",isuitably ,identifiable,, the exposure.side
of,--ý;which,,hasý.beein p,.,,artially' ,covered :with -.ýa; metallic''rer~
Either ;:zmedium-speed dental f ilm,; or mfeed ium.:.f ine-grain, industrial
film1m% shall v•be',used,"for,". this purpose .Industrial,, high-speed film
is snot suitable -, and should be' avoided•.":..

The.Monitor film shall, be "worn'throughout each working' day.. f or, a
two ýý,week period.-- It shall,,. be• I worn on. that part of, the worker' s
body, which, is, most likely,' to," be exposed to radiation'; while carry
ing 'out his"'normal operating 'routine.,:,*

Together withth'e Monitor film," there .shal1 be processed
Control Ifilm w." hich has 'been previously exposed to O's1I 0.'5 a"nd
:1.0r, "!•:respectively.-• The- Control film' shall have .the sfame.. type

metailli I marker .asý the , monitor, f ,ilmand the "'emulsion; number of
both hsh all be :the same. The ControlI•::: film technique',sha11 .ibs
ebstablished' and ioccasiona'lly -checked iý"by .ýa qua lif ied expert"~

?The•-Controrxfilm •snalbe.processed' ýinh ,a..manner ,recommended by
i~a'".f cturer'f'thePo3. ; fim in? qu es tio) nli order tdt.:nsurd~theý,
proservationrof,,a such film viof years.spec - -a. pe•i
attention shll-,bo given t;o -:,the removal of traces of ixing
iolution from 1t.. surface o.of thefilm" for this reason, suc,-f i
shall;be-washe'".i-•running.water: f orr *not .. less than 30 :minutes"<;
bef 6ri',bding,"dried.) <- -~- w



Tne pnotograpnlc. aensity of, the Monitor film shall-, be .comparenc
with.th at of the Controi f ilm. ,Visual comparison ,-is adequatei
If ithe Monitor..film shows' a greater darkening than theý Controlfilm .exposed to 0 r,*consideration, shall, be given to the .
Poss ibil t s.t.e sible'!,dosage rate has 'beený xce'de&
The:: shielding and" operating methods shall.-then be:investigatee
and''.remedial3 action prompt y-,taken..

Theprocessing- of the Monitor film shll b e onductd by a
Independent ý,test ,;ýlabo'rator-y. ~~ A

If - e I s uestion1'develops while processing .the :Monltor filrm, te
tes- t b.'eshallnotify theFenwal Radiation Safety Of fer.y
tele-hone "or. telegraph of •the,,problem ,and v,,will follow up with
a writtený de~t`ailed -report. 4'4 .4"

Atthe descretion of, the Radiation Safety Officer, the "Chair
of the, ,Plant':`ýSSafety Committee , or,,the Area Supervisor, Film
Monitoring' badges may be placed .at vrarious Work Stations to4U~i
determine !the` depth of contamination at: these specific. points"

Spare -.Film Badges shall be maintained for use by approved
visitors to Restricted Area.

14.1. Such Badges shall be issued by the Area Supervisor, whc•:•..!•shal1 enter in Log Book Badge number, Date of Issue, hc
. period and person to whom Badge isissued. •."ý-.l4 .2 ..... ...od e s.-i su d .,issu..,e,:,.•,•.•.,

1 .. Thessue of such a Badge shall Freeze:.that` ,:Badge for ,t
.'Control; Period.,'" ,

which the Restricted..Area sign.to the orka
is,-. "covered!%j(indicating no IonizingRadiations 'present),Ti~
Fenwal. persbonneil'.may enter area to do maintenancef'.work.'withoiut
need for Monitor Badge*

Film spleand evaluated by:.<U
nauer-Co.

;. Glenwood Science Park
:- 2 Scicence Rd.
' Glenwood, IL: 60425

", " (312) 755-7000

4- .4--•
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~ 9;~i~i~.1.'i~r. *~~; POLICY R 10

S <:Section No.' 7 .ev No.
Issue Date 4/11/•• 8ved

VISONs TO6"MANUFACTURE/TEST AREAS................

PLan s f o r. ani ̀ newr•4-,'radioactive -installation or for changes anyyexisting ̀ installation should be checked.:.and approved .by th&eeRadiation' :Saf ety of icer to determine whether the proposedV.i- $
radioactive .safety,"'features, are iadequate-". The approved plans A0shall be maintained/filed. ..

...roval '"of P ans: Before any new installation'.is placed in::'
operation, asurvey shall be made by':the Radiation Safety Of: icer
to: 

""-.9

2.1. Classify'the installation/area. ..

2.2. Determine whether- the radiation exposure is within the'
.. ,. limits, set forth, above. ,.. .... 1i7 9 '

Surv"e• f• New'nstallation: When .changes are made ,inany.. exist
,ing ..installation,-.ý..or.,ý-when any existing., instal lation,-i s moed to anew'` Ioc at i on or,.: 'hen",,, there.,. are: changes n in the,.:! occupancy.j o £,adJacent! •-space"ý a radiation survey 'shall, be ,carried ,,out to idas
'tainl ý.that ̀.'no ne~wi hazards- have been introduced".'';""'99 • N" 9' ',. . ; " "'' ' . " . "• 9 , 9 ' "•;, ; ' "• ' -• '• ', r-. : !. k=

Pe'nort on" Survey: No existing ,.radioactive -,:installat on shall 6t,,-
assumed., to-conform" with the' provisions,.of this Standard'. ;unles`"
'radiatin- •'survey Jhas been made and a reportoto thisý,e- effectt ýhas,

_________n_____ haracorrect~rd ilaio•. ia h, fov e'9?:

"n .or ?area:' a f fected •ishal 1 ::not ?be'. us ed .untilcortin

Fiin f Survey Reorts: :"::Reports onall radiation survey
•be. filed together with. a record of •the action taken with: respet:to ::the recommendations they 'contain'. 9i:Ai;: ...... 99; .. •!i,•

994,. 
11 Ag 1 - 99

9 9 -
9:..;:,.:•. j ' : '::' i "', , '.- : ;. 9' •" 9'',) 9

-
,-

in:- 
., a, survey, zent'--;or.ý.aea:,,ýaf fecte",s-,-:u 'until ct h 7.

I9 ............ ,. . .9



- POLICY IR -101 "

Section.No. 81 Rev No. B
Issue Date 4" ApprovedTAp

TON SURVEY PROCEDURES - MANUFACTURING AREAS-

a survey ,of. Manufacturing' areas shall ...include the following: A.

•Inspectedllation The installation/areal.,sa' be
S nspected to see that it' confrms i,with the pianshal n e,!

'!specifications therefor relating to radiation protection'.

+ta'liii o n Area Tnsrection: The- neighborhood of "the iinstall-
•-ation should be examined .in order to, determine whether"radiatioi
hazards exist. .. . .. -7"7,.. 77 . ... .. .

:Oleratin. Technicue,: Study shall .be made of operating technique
insofar as it affects radiation hazards.

,osa re Rate in occupied -ecrions:;, Dosage rate of radioactive 5i2
,sources shall bemeasured in each region permitted to be

oInstaflat.onmeasuremenfts.o dosage .rate shall be made
J<%>with ,.the maximum number/controlled radioactive sources in

.the .area.. .. .. .. .. ...
4.2. A a ustudy., shall be made .of.radeition maonitoringatechnique tc

determine what methods shall be followed

Monthly RadiationSurvey shall, bea...deof allradioactive areas
using-the approved-radiation detectio ninstrument.

7777. Radiation surveys.. ... shall ibe'cond...ucted. folowing all main-i
,tenance-checks and repairsmade or ',change in manufacturing
proc e ss.~K~~*

5.2. -Theresults of :all RadiationhSurveys. shall be noted .in the
Radiation .Safety. Officer's log book...,

5. 36' All surveys which indicate radiation leakage in excess of1
. the allowable._limits shall .be brought immediately to the
'-,attention.of the Quality Control ManFager. -"

'' 7 77!i . . .

• .. . , , , , ; -. v
77. 77 7 '• ••? ::••i'..,; " , . :.•- .' .•i, :. ':... .. -•::':!;



..- ,, POLICY IR -1 U01 '

-~Section No. 9. Rev No. p
Issue Date 4/11188-L Approved -nfeA

-- CONTAMINAT ION CONTROL

Quantitative measurements of surface contamination are difficul
because-of ,,unknown, actors such •ias .self-absorption, geometry,-;
and idepths ofpenetration. However," estimates made by ..counting
Wipesfurnish useful information and should be made- in:! order to
prevent personnel •contamination' ýand •;. to {check the 'spread of
contamination.- Systematic investigations show that •the amount.
wiped.of.f during Wipe Study is in proport ion to .:the',in it ial W!
activity on the work surface. Normally the. fracti on removed by
the Wipe ranges from 1,to l0t of initial activity.-

1. All bench and cUher work.-surfaces in the Restricted Area.ar
at random in other Manufacturing and Test :areas shall be ,•
wiped once each week with an absorbant material. ''

2. 1Whatman No. 40 filters of 4.25 cm diameter shall be used tc
collect sample.

3. Wipe the designated area using light pressure with finger
tips; wipe an area of about 100 cm squared.

4. Place the Wipe in a clean envelope and identify it as to' t
location and date.

5.. Count the Wipe in a fixed geomeetry using the Ludlum Scintil
ation Count Rate Meter..-

16. Calculate the total disintegration per min/l00 cm squared
usingthe following formula:

21
dpm/l00 cm mNet-counts/minute

Efficiency
241w 1

Am E fficiency- 0.14
-'2 2 6 ~Efficiency -0.22

.O Contamination shall not I-e allowed to exceed the safe',.
operating limits as specified under Section 4 of this'
manual.,- -

li-shed limits,', all persor

-- --- ---r-r---' -" r,7*- -'**.-'* Mm"" -,-.--''*-I'MW-



'will vacate,,the area until,,decon'tamina'tion -of the ar Iea ha
lbeen completed :and .a .iresurvey has indicated.that the areacleaned and-is again safe towork in.,

A~y:d 0/csquiqreatealiAny Wipe greater than 100obe brought
t thihe attention2 ýof -the. :Qality, Control -Manager., and the W
shal~l thnb nt'to6'ý-o~ur~consultantý,f for,,,analy~sis A

~ MurraylBoltbnBo I

,~A ý:ý77 MasachuisettsAvenue
~ ~ ~ Cambridgei!,~IA 021L39

j'a ra .a.on'd. . ....f

A~Ra in dosAg.'historyl•og book.shall bemaintained.
~I a~ nytie'contamination-. has 4-shown~ levýels' in> excess. oe stablished.-.imisobo~hl~dti TOTAL action tak

eah r QatifJanuayy a October,-'a secol
~,set'of ipesis Ao betake,>seled 1_,inclean. envelopsa

;..Wipes ani

e,>iden"'tifiedl.as t°;locat ion" and date of ' Wipe.('.They. shalltlI
_ besent to :Fenwal.'s' Radiation' Consultant (Mr. M.: Bolton)•2Radiationw`consultant' will' analyze -Wipes 'ý and issue a repor!

covering• observations; and' !:recommendations, on action to •be

.''A , . ,';!'L : . , .. ;,••

.. . - " -- . "- " :- ".

'taken'

r"'
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POLICY IR, 101

4Sectio Rov N44o4B
I4,4ssue Date -.41/ Approved 1j

ilradiation ,shall ,alwaysl~be-kept a .telwsprciae le•ef

Xxcept,.as, provided: .below,,., no, •employer. ...... suffev'r, )ermlt, an,
.~employee ".to-receivei• iný-,the"% course,,.of hise work a dose". from •."..radiation'. sourcesoutside, the bodyat .greater than those specifie
4n.Section 40: paragraph., 32. 2.2 ,

,.active'.mate4riaIswithin"','the body;, shall"Ibe:controlled -by4-imiti '

•ith average-.rates at..which radioactive •materials are takeni:'int -'t•.the .body by-~.inhalationt',:•..-,ingestion or otherwise. No employer:'
!!tshall-i suf fer, or,-permit ý an, n.employee to work .in an atmosphere .whe

!h concentration ,of.-airborne :radioactive materials .averagedý,::ový
;i7,ýý consecut ivas days ý exceeds",,iaa',level •wh~ich-,,rýý_if inhaled %.continubuil
i"during a calendar quarter•:.'work period, will..result in an,,.
'effective..'radiation exposure...,to lthe body-or any,. organ..the reo f'--*4greater44,than4..the.arountý:.specified4in section 4,:;,-in paragraph44:""'4

!3.2,.2.",,,,ý!unless:.te employee'1~s.:supplied with, and rqie
use, ~~~~ ~ ~ eqie aprpittopotcieeqimn.

'.Wen employe~r ..... .. ... d"io'ra~ddat~ion' from both 'external:11 ~b
•.!~itena"•. oures;'iiiteri~simultaneously or successively,. the •i

ate.dose ..

i .aggregat :,oe, to`.'any.,,..organr11shall .not exceed i00,percent.,o tle4pro, 4rated .amounts inparagraphs ...... 3..4.,,

i;ot h!withstandein4f the.provn. t onstrolf 2,, .":and 4,ran ioemployernzayi

"during any calendar,!.-quarter, •suffer and permit an employee.over-K
-.8years.. ofage.Lto..receive a-I~quarterly dose greater than-a partiamissible quarterlyl aa subject to the following requirementsvel..

5.1. iDuring• n:ýýclendarlt-quarter : 'dose to' the whole'bodyt.-r6':asources ..rof radiation epnothe employer's possession, shalln!

not exceed ::3 rems ; '.,and i!.•.,:,i••.....- ,. '- .:-•.. . ,,',--- i5.2i.Theidose to thes whole body, when added to the accumulatied

in re••ction4doarag and e dhdete32.at -on-i--are--

ta falati.orinospecto they. tissurepresentatives b of :fthe".o r-'

sjatie , apoteri•asCrihi thebde.hanTe empl controle by sourl.

thslae;,: bod rbinaltion,'igsono otherwise.arag Nn~ot ol every oure E

1h.greater thanfthe Lamoutse@ i led tin Shecin4i pagrh ;
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- t ~ 122; jPOLICY IR-l'
Section No. 1•_.__ Rev No. .......
Issue Date 4/1188L Approved -

'FACTURING P LAN

Theurestricted areae(see Section 12) will be isolated from other.
•Fenwial•manufacturin'g. area.,. Access .to this area will be limited.! to
restricted. number, of'employeesoverJ8 years.of age who have been !'4
ispecifically,; trained •under ,-.the direction,of the Radiation Safety,'
Officer.+..•?in the •precautions ' "and.safety requirements for +the handlingof
.radioactive sources;..... .

All empl'oyees entering the r+estricted area will' be roquired to :ear
film badges. "forý.:-such.period of, times that they remain in the area. iv
Badgesý forl applicable employees', willbe conspicuously stored.outside
'the .entrance, to ýý.the ýarea. At, this same'location,,' a bulletin'. board
.will !:ibe 'used",! to" 'ýýpostr :all.i applicable.,documents for employee perusal'
whichrelate the ,requirements,!; procedures, precautions,,and '
restri of ,,the Irestricted.,area .and operations therein.....
regulation-,sign iwilli be posted on the door to identify-this .s a
radiation' controll" area. ,i,

v.- ,4,.,,++• +

"The+imanufacturing supervisor of ,thisarea will insure that all
activities within the 'iarea are .carried out in accordance with ,this

+Radioacc ed n accepted from outside icensed
,suppliers willl belstoredýin ,shielded cannisters .(100ouci per cannistei
imaximum)°;"i` Shielded +cannisters -will; 'be .stored in a locked cabinet•withinthe rstthelocked cabinet will be -•

controlledr by ,Ithe areal .supervisor., "A tsign will be posted on the door
identifying the presence of radioactive ,,materialslý..'

As production lots are. removed from.the cabinet for assemblyinto.
products-,• •they, will be counted 'and the inventory log book updated
,to reflect date,'-quantity of, issue,` and factory order number. ,.Issues
will,,ttbe-made on a first-in, first-out basis and requirements
vintegrated with Fenwal +inventory management programs for control of''
-further procuremente.~ <,, ,

Sources -Iwhich have -not ,'been assembled -into products will be returned.
"to. the"- locked-cabinet'.+ at the %endof, each work day.

++..................................."'•. +..

A f+irnted:wiring boardsub-assembly .containing all the associated
electronical leoa the radioactive aources will be manufacturod,,_rt,. . .. ... . . ... .. . . . . ... . . 4+;• ++
3 '4+ + '+1•:+p+•+• + ++++;•5 +L '++::1++ +':+++I+ • •+ •'• ++:'+ 1 '+: •++:+:I?'. '•'•+"'' :•'.•• • "'



B

inspected,- and tested in a non-restricted area. These sub-assemblies
will, be elivered_ ,to the ,restricted area in factory order lots where
theisouices willbe added.,,e

Radioactive source. will be eassembled into chambers, chambers:,-,..
assembled to the,.printed wiring board sub-assemblies, and inspected'
for.workmanship•.yA: metallic emclosure will .then be added which will
limit-•:•the .accessibility:.to. the iradioactive ,chambers and complete the
aseml aciiisnt restiricted area.

Final Assem 4

Completed prinitedd ýwiring board Alassemb'ies9'*ý wil beisuefo
restricted. )area ih:iln. factory. ,order', lots:, to the non-restricted final!
assembl area'.Here thewll .;.be•installed in housings' labeled-a&nd
finally tested 'per Engineering'':'sp'ecifications, ;',and tested to ,.Quality
controlu, standards. Any rework." which,k requires"the removal ý'of ý, the'ai;>-
chamber- enclosurew.will be accomplished .,,back in the restricted area.

rFinished.- units.will bei.,individually .packaged in cardboard cartons.iA
Cartons ,.ill :.be":,labeled ,t iný the :.prescribed manner and finally .stored
in .-,!a .,secured section -ý,ofJ. the f inished good3. inventory warehouse; Here
,theyiwill be logged•,in against their respective factory .order number.
and ,li'ogged out :against ,specific sales order numbers which are
traceable to a customer. -'

1"' CI ¼ 

-"l-





IssuSet Date 4/118 . Approved,

Proced~~ . -.. ,.ds,,:-,A '': j,'44:4

.- -n i b a w o e t r a ,controll ed "a rea t a l b ý
.'nf.oraed of•he pertinentý'requirements and procedures for,-::::.•;

ith ::p otection:o,..fthezselves and :.their~colleacjues ag ,. ......

4 -~ 4(4 44 4•4• *

-•H~.>and, calculatonsubsct teuean esreet

,444..o. og4t.cal 4. .effe44. s of... ,44.4o.- !••;:....• '.,'•:f:,:i•i".••: ::•-;~~:

lin andling etrandueo: y:e n

-Trainra
'2 .; -O'strie,"pdrc tices of tra itiong,-roi nn

niques ,,,anu e d. hanto s:v4n

2.3 M e ,vla?;: n c to thIsting':o .,t ~ e u is or.ior! he an m i;Peasremeont s
}.aths' gnd alrspos i iiitynlý'ai:oikrd~ o :roeto ;ad}~~

444..radSectin no N

2.4 6 B4 4. 4of ria tion*'d;

)25 Handlingand use awDiateng cu typesan

qu:amnties, tof be usiacied. trassol e'fld usd3.e'4 laeral.4; Thl.s'. informtions should, be writtenin

r, 4 4 U "' "44.,•:' " • ,,L .- ""

'4,,...,..•4•(4.,<f4424:4*,( 4.4, ,4. -4..•..:- u•••••,. •: . ,•,, ,• ..... @, •

atauad th 'ahird n

;e~,should,,, ,v lilatý, ý.tm:.rpaoyees Thr thou

'b4 .4.444 4,,, c 4.4.J.'4,4,: 4
4

.4.s:444'ýo. ,t e's i4 44 444,4er pdr o

anj'e es~ and p-sit wiors :wor- radi acont"rotleldio ýrahallabe

plans.do:tnheprtinaen r e ts prcdures rfor
amouruetion ofr temseionvesmaton ald: e und coleagers g•n n:an

'-tha.o:pl ant-eý -,Thi s,, ind oinate ion, chanilds: be-:eaded ue .availabufle

x ,t internal an e ternal,exposure .~ exlsK' wih'nkeLý1a-meit

O tlie-s ofpo studn-of h"rocraposile

.. Op.iating... roeue':, shul 4e,,rprdi~rtn.,T

Principes aind roactwices,, ofk, rcdra n t
es 2.1.t ,in i p radiationi safety.

'rul :44 ,,444 4' '4ri4

444 2.2 Radatinmeasrmns sadrztineee moni..tori ng toeh
-Tniq.es, and intrme ts. hng -

.~4...,,. 0 Al r .3 4.
* 4.4.44,44,,.-.4.. :,4.".,,, 2 3•::•> : • •..:;:• ,•<••:• •' ;k•:•,;,. ••> >':• i•:i!•i-.•:!::,.•,•!;:•÷!• •
* : • ~ t...and... calcula••`••- >::.•-•,'tions basic•<1•% to':,/;{&•':<: the • u-se4: and;"..,;,••,••;t meas rement o :



wnun nunon-nepectivu worx xor 'specia .ODS navn
hazards--must be .performed,.a a% carefull. job-hazard analysis-j!
should be. made- by,ý' respons ibl e, ,individual s Rel eventg> i
operating proceduresl should -brpreparedinivriting4EachN.
worker:,2should,, understand'" these 3requirements'and4 should' be
expectead; tor comply!.wýith -,them" duringwvorkc Te,~ instructionshould describe, and limit the work to be746ne v specif
necessary. personnei•=uon itoring jequ ipment;)ý protect iveo tA9clothing and& respiratoryp ion: smaximum414clthnadi.es prote ct. i•ftii `.:the' max Mu
average radiation -survey7 readings '<and :exposure-time J
limits.> If" the -,r-ea'dings and limits'aentknwh 'woz
should not be tatrted until" a survey is ý,made Fand, >ifr
neoessarye; continuous. ortintermittent.ý: monitoring 1'should
be'!.perf oried. ]Personnel!tshould be continually• in f ormedrof
these, -readings>and 1 limitis;during -the work' to 'prevent ov
exposure,',*Brief instructions to deal .with emergencies'
should'be provided. ýýInstructionis •should specify, any -,checl
,,ý-outgrequ rementsi. for,, leaving :!itheiiia r • area .: :These ;.instructior
wouldinclude ýpersonal::• contamination surveys, removal, f
contaminated'clothing',. etc.-p- r.
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Specificationt +• + (06 •128211-002 : ,' I ) -06-233171-001) Oi.ý+:++They- wiil'i be' procured
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Issue Date ... ±LI1LILAppr

Sealed Sources shall be tested f or leakage before bein put inl

They shall be retested-at six month intervals thereafter unlesiexempted by the Commissioner.

If found to leak9,:, the Sealed Source shall be withdrawn and,-disposed of in accordance with .Section 18. .

I;

I
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DF RADIOACTIVE ?i'ATERIAL. , :;i~"i:
RadioactIve material not in.1 use shall be stored i n' prope r
'-labeled. and ''shielded containers secured against unauthorized
ýaccess or,-removal. ý,,~ . . .

Vaults used. for storing radioactive materials shall be suitabi
ventilated. . I

Storage containers-for radioactive materials shall be structur
ally sound, with due regard:.toý corrosion, radiation,". and temper
ature effects,':ýtat:may deve .lop. K . .

An inventory card shall be available to control the maximum.
material:,to .be issued, person .who .withdraws same , ;::and date.-•

•Unused ,material"a returned.at end 'of working period shallbe,entered ,onAinventory card- and placed in locked storage-contain
/vault.~ J.

Storage vault' willbe kept locked at all times., ,
TOTAL accountability is required "at ALL times for Hazardous

materials.',These re late .to.,the -Rad ium, source Assembly -,(Source
4o Su),ad he$ureAssembly In Chamber.,. Once'Chamber is

assembled ,'to the ::Printed, Circuit Board, normal. manufacturing
controls will. prevail.

Keys, too.--vault.- will: be held by ',..-..
8.1 ý.AreaSprio
8S.2 )!,!Master Key File

. .... .,,

I;l. ,
. -0.-•"',
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~WSte __ad iation SOurces .~- ... .. , ,"~

.1. 'All`:waste, ,-rejected Sources, etc." will be retained.1in
Waste ,Container that is located in the Manufacturing

~-* '----(Restricted) area.

1.'2: Container'' w'illbe identified on the outside with words
S"Radiation.,Waste" and will be supplied with a lock.Container. -shall;-be kcpt.locked.at all times."Keyto be

_ held by, area ,Supervisor.' ,ý -!-,
P T: This waste, container may be held in"Radiation , n.

AStorage "Vault if there Is sufficient .room in vault.

. 'An .,Inventory Card ;shall beattached to, or retained .iilde.'.of 'Waste Container. No additions to or withdrawal ,.:from.th
SContainerare tobe made unless .reflected onInventory>.
Ctardner`i are 4e.

1.4. Disposal •will be made by turningc material oveirvto a
qualified/approved waste,,disposl company at intervals"toinsure an accumulation of iwaste material does not develop.

1.15 Material to ibe dsposed ::oftvwill be'.held in, Containers unti.. ,.:..-.proper.shippingjinstructionshave been cleared.-.•-,,,

-~r$16. Material shall be released for disposal only in'"prescribed
Containers and with: :proper identification., ..,' . .,

.ast Cleanin f tril-<

* 1. Wiping cloths,• rags, towelettes etc. shall be placed"n a
waste, receptacle 1separate from regular Manufacturing waste
and'debris.5  .

2.2. Contalnei a:be~sutablymarked on the outside.

Si retain l ept separately and delivered0.1. to local Incinerator.

",-MATERIAL DISPOSAL '$±

raste, :rejectedsour •etc.,shall b'e rZetained in a wasto container
is Controlled-Restricted Area. Container to be labelled with words,
LationcWaste:.Container,-to be locked -;at all times.



fcatibnf o.disposal shall be, submitted, byendor•t - Fenwe? m '• ivisi2oni•o f•WalterjKiddc,•forj~record f ii 1ng m.aint• ined: -,by•t)t
| fication~e •lenartmentiof Transnortat iontrreui ations .W

~~ shipmentsm~n"T" .bcf dispsd tra rnut,>
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DefectieShiel or torage .;alt, 'tool',. igsfx-
tures,ýetc., usedt process".~sub-assemblies • for sources:

;Following eac repair, the .,Radiation Safety ý'ficer •shall]hc
outgina.:yste,: to:inuethat repa irs ý,are':e,.ad equat e and• that, the

ortiginaldegre o .nsretcio•a been t!stre

If t s he-fundtht hereairs 'are.' iaeuate', •:and that
noesysluin sat ;hand then. .a qualified,, expert.. shall be

;Radi~atio SaeyOfcrsalantain'a. Log "bok, •onWRepair
iiwhich.'Vwill.,:fully !define ,the problem, 'the solutionI•:• corrective,ý,
!action•:ýtaken,.ithe date-of.•that action .and its ef fect.,,•-,,,;

"4''.'" ' 4 " '• S ".'Y44.

, • , -: ;•,- • .'., ..-'4 A

'.44L1' 4-'' >'shall'b prprntyepaire "• 444 .
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Section. 2 0
Sub -'-Sectio'n 7A1

3OTOY SAFETY STANDARDS':*-~'

Aurpose ' of'_this :bulletin is ton•stablish saf"etystandards fr
r_,personnel .and'visitors.~::-~,

Thd-.X-ray'L aboratory is'a restricted area:.:,,'K
TheChief X-ray Laboratory Technician- is completely responsible
ifor , the' safety.of the X-ray personnel:- and/or any visitors -z
entering the laboratory...".u, { -

The :main control: switch, must .be turned off in the event of
ývisitors entering the X-ray ,Laboratory.

....-,,,"ý hee<- ,oonde
X-ray'' mahn-,r'yb l'' i.1 .Th e iX- ray ma chine may .be turned on for emonstration'

i,... purposes tonly ;on the ,approval. of the Chief X-ray Labora'
,-Technician and :if ,all ,visitors are provided "contro1!,l i

-,-,badges" '1and given safety precautions. -.

nthe event of, opewating"" failure .,of the trans former, transform(
,cablesi:-andfiall-,electricalýunits, the electrical department!shal.. ~~~~~............... hei:e•deatmn'

•,In.the event of.failure ;of- .the X-ray tube a qualified '
X-ray repair'. nman"shall-be notified and necessary repair
are to be-made-.

zEnergizing of the X-ray,, tube,': shall ."be done by means of the Mas7tg:6ControlIonly.: The use. of .the".sliding door, and safety interlock
t.oene~rgizethe X-ray system is forbidden. •-

Al minor repairs shall be' carri ed `, out by/or under' the >•$:
supervision of the Chief X-ray, Laboratory Technician.
The safety gate on the X-ray Laboratory door''.shal be :flly
opened ; before any work. is put into or taken out ofthe X- ray'

ta-y L oryL personnel leave, thieX-fa'
Lajbratory, or.at the conclusion';!,of the day's. operation, tHe a"l
control"- switc. r .be' turned? off_1 and l.ocked 11,g

Raddiation"'Film". badges.. •shall, 3be'.a assigned 'and, worn' tat •a ies 1 4,,'b I
employees- designated ;to operate the -X-ray.:equipment..

.,,.,.. dge :each i9' g` '' •.ll empl•yees !'shall. be,,given,.the .identica:, badgeeach wed..ýas -assigned-by. the, Quality, ýControl office;, ~ '-

9.2.-""Badges shall be worn for ,a'four1 week period'. At the'end c



*ec

us
rvr~

:or,
* F



,nsp
*,1. i4 .

e4 d e'scre't'*i bi
l~r cess:?ý,avei

mi~a - e Am-

c'if evJ



aiA n'197 5
JL•

111 b
)rder,

T7

ad

sh'all be11'ý".identified )i•withý.-'a a1 -purpose pencil•and. eeurne
the:Quaityl•%Contro V`1 Laboratory.,, Cu s tome r,,Return, -Te chnic i

~o~ is;aa vsis~ ~ "aL

aiityý Co'ntro jab(

Lci

.L,~V.L LL~A.mJ.L Will vU.A ~~~mo~ser-vea,
al11ýbe,.,2,narked ýý.,,usi'ng :,all-purpose peclto'
ea Fo~ araan'ýeer ý ný4'ý4i

.i 1 ntri l 1FR"• VC

ray,,: Labe
ý- r m n --4r

Vry4n 4

.terial
lnirtrint

.L l I T ;h -ý.b~`Yre turn e

IM M O M M ' I ' '; " ' L ý I I .' ' ' ' - - ` M '- -- I ' I '..' ' Q I I L I



ectA

,.ad iogra;
.lliampez

Ise's ~Sl •iki

QQ%4.k 111M~~.1..I .U

ak kovtae.K

*rdanc

ari techn abo

he
.1.cate

ýý __ - - i -_*,_ _. - . - - A - *_-!, -, - ý, - - I filed:,f or'f futfrf
~r. t h a ir' r av iaW"nod

I



%~1J.I, i:

R1-

n?*atory eaimn:reurn -rout inn" maintenar

,f m nt e rvaI 'ls 'a si.reqdu

e~
_comnponenzs Es

Safe 8Loperatior

-edress
up adsashould ••;

rj'clearance
cnecxeq;l

au en
5tadL.

mbv•

-xterna( ,.CaDies t e
;,&checked ,,for abr
:able eýanters xthe c

.asic
zconsoie .anct 01

',vr~ articu: er

.L. L. % .L

aced

snai iO4pec
iper.. ,op
iurity.:

,itch es' and ,,wirinc
nit-Iva~nra~



4-h ~i

rn
.. Lull

Lned

r~wu~ ~.D.L5 1 Zilla..L 5.15 US-t15t;UU&& .UL. LII.LLIUUMI %UL.JI.

nf ýpnt-T-v~, nto houstncy and examirned for wear. ý

n '!,c ompJ. e iuon i n-erna-L .inspe uT
abinet, ,the panel s shall be repl
ouble,!checked -for tightness •

aced and 1.1retaining

.A.A A %AA y4 L ,J ALI CA . II

ýamination rtf ar

ini
.L; ýL.L L; OJ.,. jp a j

.ti

.Mmmdiate2 jdRiqje!

of
,.I .ý _,ý.

Ail GJ. A A L

af i. acem .ent,



alnten
adiati

acperf c
on'"1eakage

aloweac to ý,e,ýputv,,,ýnto :,prociuc
,aW sate beaiaino~1 ul~pmenl

s Is embi



uq
*±±er-in~zis To esr-ap~iisn a,,pz-uuuL J.uL P-LU-.
:-ray .-',aboratory; ̀v"and,~to provide basic 'polic
,canRaigaiciayi.<

)peratec
'luorosc

.nuous,.'operatloni,ý,r tne.,x-ray macnine• sriaL.L±L no,•e
excess,,,, of4 01. kilovolts: at Z5 mill iamperes ýf or eit

or adigrahicproessng.9 "

ssal

pa to he nsed on the various standard nroductechni

Ly;laentrlea dDy.coae
shall be rmaintainedfc

VS

OVI If ilme
gayn blv

in iloraerýýto,ý, u 11y~evaluate. the
oli1na., omer .ator-trainina.ý etc1

item

,er poBsiDa.L
Ifnr-itIVpm nriro

ma.1,fl,,inwni
.m lzshal

"shali b e',be d'sed ;f
X-ray.. Laboratory



Iii
U.L

em
1V

..L~tuiu .rL eJo
ation etc*: -shall,,be'.

f3e,rr, rect

icorrected,

Li be •suchlthat the operator -+:can trei
distance of ,2 inches,•L;. either "c6rri

yearly yilthlrec
visor of",X-rav.

ords of performance held"ilnCl inI
Laboratory shall be informed of -

0;,ý1 t.
na

:ion
.97-9

Per ted

R ule atlons
1 99

Control.:RadJ

54 "1-1 QA
for

IRP-68-14,o

dance witht details`,u Outlined-und MIL- STD-453. 7 7

..• .. • • . •.• - , ; .



beczion No
Issue Date

W 1. ReV ~NO
.4/11/88.. Approvi

Jverexpusuresi 5erious acciaents''ana' spi i1sl-,uor raa1oactiimaterials•, should ,be •!:investigated 'ý'impartially to,• icorrect,
controlv"or, eliminatehazardous conditions. , Such ::investi
gat ionas may. Indicate def ect in previously,• acceptod '.pro-
'cedures-l' or,.•equipment, 'so thatlýcorrective action may be, -ta

xne ,,ýaarca oiDrainea rrom sucri an ',investigation should lbe•
wriitenWin' detail and ý.:made -a part of the exposure' •-recor(
of ̀,each -,individual"4''ý,~nvolved.';',,-suich, inf ormation is
f req"uently.• usef ul!•n: revfewing th capablities f
individuals -ý for ,handling radioactive inaterial s<forass(
ing •their o:total'exposure h i storyj :,and ý'.for. interpret iý•g
results' ~from later,, measurements,.of --excreta.' ý

P,,KairlnLizr,,ýrie shall notify the Commissioner'
withint•wenty-four hours -byY. tel ephone ,,, or telegraph;,land

•;shall nmake an •iimmediate report:ýiin ,writing of anyvincidren,•involving sot'rces of' radiation",',under ,.ihis ýadmnistratived
;.control• which .may have, cased. or -,threatens to :cauna .t

5 ý7reins or imore"ý of rad iat ion;,- exposure to, the h.skin
:f theý.'wh, 1e, body of -qanyý ndividualof'30 emsor
nore'i•of 'radiation'or ex osuree
ýiands .;ýCr:",forearms to ~75: rens, cr '6nrpa of ýrracitiat
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Ad iattOn Safety. iOf ficer shal r; z•n ,the a•:o• i n moner wivtthin s, even• " A. -- o .

~aditio~whch ould alter theIrventory,,,of
*ntn..~mrnrtiA nnt~ho iraf triitrt-inn. j

devi rule
n-5'ai-A.
a j.k4. In~

the -ýCommi ssioner L':within, thir ty., daysýýotf•.• each exposure :-of
individual.'to radiation :•iýort ý'concentrati' ns,'of. radioacdtiv
materialsin excess of, applicable.',•limits, a' givenl in`
appropriate sections and :,appendices ',ýreferring to I '-'•
IMP-Mifarbla eroir wennttoimiar.'

iacm'repor"-requ ireusn rer D n !exn • e]of•persons to •radiation,?or.to0 radioactive~materials i•
Levels of iadtation and concentrations ýof, r•adioactivi
oaterialat involvedi. ' the oause :of -te ho: exposure olevels
:oncentrat ionsa"-ndo!'orreoat ive'ý stops taken or planned

mmatA ;or4m~ --pan

innei ~in 'queszion~ or,.overexposure- snail. noAzije-- -Ltted••ihtheradi•oactive",areas _untill, definiteiedieltstablished. Findings. ianid I.any ýcorrective steps tha
-equired'shall be written up and attached t)to origin
.atorv revort. 'J
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JOB DESCRIPTION

Radiation Safety Officer '-. ,

......... The primary function of the'Radiation Safety
Dfficer is to Insure wthat all ionizing radiation..safety.
p-rocedures are -initiated -and ,maintained ., as specified, in:

N61 U uclear- Regulatory ,: Commission. "Rules 'and
Regu.lations",Title 10, 1ýChapter 1, Codae of FederalRegulationS.r!Ti l -'"• •,l" -

SThe" Commonwealthd f Mas sachusett Department of. Laborand
I Zndustries ,'-Bulletin, HNo *5,:,ý5 "Rules, and Regulations for.the

<Protoction,.of the. Hjealth' and Saf styýof. Employees ~rom~:
SOccupational.Diseases -,-caus ed 'by .Ioni zing Radiation." J

ce Fenwal Incorporated e.P61icy: ,No. ZR, l 01 .•,, 'Ionizing, Y
Radiation, Rules iand.Regulations for the Protection of
theR Health and n Safetyof Personnel."."n

SA: ThiRadiationilS a kit' ý`Of cer performs' various
ionizingradiation, surveys,, sends, :tests t to approved agencies,
andmonitors .: the:; ,test- results.,,H,, updates Fenwal.regulations-.
to`nnewxradiation ',-regulatory ,, agency ..requirements... ie,,monitorsandýen forces compoliance , with -FenwaIonizing Rad iation. Poicy
He eriodic calibration and any nocesaryrmaintenance
of1,onizin radiation" monitoring equipment. -e files
neces s a ryj". report 6ý`.with •irad i at i on ;regu l a tory agencies •4',' He ,
performss,;receiving ,inspection tests onmincoming ioniz ing.
radiation: :andiinsures;•ithatradioactive waste is properly
packaged -and'-'returned to:; the,,, vendor for. disposal .:He keeps •!:.
complete",records of all-.ý'ionizing radiation program activities`,
including ,,rall .,,test reults:, and reviews them, as necessary with
agec auditors,~A . ~~..

Rpsonibility and Autbority:' The' Radiation Safety Officer'±Is,
responsible for:,....v.............. .r,

a. Daily inspection of ,assembly and re.trioted ara.. for '

:compliance with required :ionizing radiation: handling ,and
"hygienic .procedures. 'I/Y -W-

b Weekly 'ivsperformancCo ffrwipe tests in restricted and 'nonmý
retia ino of the.associated •

4 ' .records . -

•retri ted•a e as ,r- nd .nane-

. Quarter ly submission to an outs ide
: consultant,, and -`review-and m aintenanc(:, of ,test .:results

d.iBiweekly perf ormance"f, o f instrument'ýosurvoyIof, 'all• ionizing
:rad rton oan ar'-n adMaI' ntena f noe tonest resu 1 t rocorda•l,:-
., iannuals 1siubmissaion of allj ionizing radiation monitoring4,
i instruments to an~approved.outside agoncy: for .'

.~calibration,:



CV~nSU.LTflfl-p imnu.X~VJ5W fLnU W"L1~lf~Uu;~ L~e
d. Biweekly .performance,ý otf.2instrument' survey', of,• all l'•ionii nc

i.¼radiation,, areas;,, and imanintenance of, test result records.
a0B iannua l`•submis ion f t all: ionizing ",radiation monitorinlg

iinstruments-toan approved outside agency" for
~:calibrationi`" -& z

f. Annual isubmission ofreport to the RN, C on total
•'shipments. of Smoke Detectors-by Fenwal Incorporated con-

.27 taining•Am-2 4l,,"imateriai~ (as 'specif ied on Fenwal's .' •
.., license) Ui,

g Update:,sthe Fenwa1- Code 0 f ,Regul ations to N.R.*C supple-'
,z tente s--recived'

h. Review.. badge smonitor survey,: resultm and maintain, 'records,
iPerf orm"', su rveyEof !x-ray-, lab•lquipment .in, regard ,'to'?
1 .,gg ~Ma in ta in ra 6,recrof -.resulti, , .

j;l an[" byInuUnw1,.,C ii4'_b i annual' medical~
procedure requirements for :employees on the radiation:

k.'.'Revie procedur andionig radr ato
program týas s;,,neces s ary during sin plant audits "conducted, by
the U.S.Ndclear ,,Regulatory/ Commission and the. Department
iof Sahor:and•ndustriescommonwealth of Massachusetts'4N

1. Performance of.i-receiving4inspection'ýon •ionizing radiatior
'KKnaterialsto' Fenwal performance and assembly..'-
':specif ications'.~
m:i• Return to the. vendorradioactive waste .:for :disposalr' and,
•4%'insuring. ,that.m-aterial,.;7ýis5; packaged--,.-, on, compliance. with•

n. Maintenance •of -a, completef'file, of the •io0nifzing radiationLprogram including .anym roblems,, encountered . i .

App rovef o r~any~! n ew• readi oa ctive l.instalation orchg

Geeal:•The•Radiation S.a~fety•:•Oficer; !must: ::hav&••:•byj t-rainjin
ia n d,• e xp e ie nce esuf f ic i ent ,k n owled ge ?:6f:iradiation•!•pr ~•
and,'th e cent r ol•o f :healith, h~az ard s•:t o ..be' able '•to •:d ep end ably:•

be a-neat ,.careul.,and ,oranzdp C eron -,nHe mu have ,the1
cleaS2.y,'andh,1 " actasadiso th o the e anfey irectorst the

Safety :Hygienist, :and.,all •personne:l involved in the ionizingradiation program at Fenwal.)? , eqired.

AIM, 4,..4. . .1...

Geniital: ~ ~ ~ ~ ~ ~ ~ ~ ~ 4- 24242, t_,'Of'~rfis .hv,, ann

d,,~~~~~~~~~~~~~~~~~~~~~ e444 l.ýen les-~fcn`.Pnwbg ftrd'ainPolm"l

and-, he" d~~~ntr~l b '4be4t~d,,:eeda1J
or. a2p2 24 2 2 4 a.-2t4< r O4

radition 2'a, t e -w~22 122222.,.program2,22 242



Aprx.i.
A 74

7".

r -

C

7 ''I

- 74 4-7

I
El L.CA. .LUJ
a ~a< in,.

scdien'ceind a :En
rinology, June 1

ccupational :,and
yen, by the " Harv

gine
984 0

I ivjronmentaAl ReaIh IMA Wasmltt, 'Ar

-Ig vuuruz- nt±b±
ition .ýProt'ection"l
!tre1'U ¶IQss A 4

'I
t.he Quality" Assuranc

I

I

I

[
[

9•4

7-A-

I,

77

4 44



HF~tMA1ONFROI LTS

S T A~AS}~ r In.,

n-I~~~ r-~
4

*~

T1 A" CH E

'~-In

CEI$ : CHPt4AL I NCORPO09AT EO<n

A4Q6 1 di

l~~NE WAL 4>4

4. 1 6

,AA

a2LMJ S'4 - - - --n

Ar~ TS -a M a -~w .=No Oman-

-n-nM an.4i
44 a am


