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MARTIN COMPANY ~ Battimore 3,

Maryland
Refer to: RJB-729

23 January 196,

United States Atomic Energy Commission
Division of Licensing & Regulation
Washington éB, D. C.

Gentlemen: O

Re: (Renewal of Byproduct Material
License No. 15-1398-19)

Transmitted herewith are three (2) copies of an apotication for
renewal of Byproduct Material License No, 19-1%98-19,
All byproduct material previously authorized and possessed under

6 C and E of the expiring license have been disposed of; these radioactive

materials were packaged in approved containers and shipped in compliance
with 1.C.C, regulafions to Oak Ridge for land burial,
All byproduct material previously possessed under 6 D of the expiring
license is currently authorized and possessed under |icense 19-1398-9.
Should any additional informafion be required, please contact me at
AC 30}, 687-3800, Ext., 9517.

Very truly yours,
R
' -

. S w(, // A i Caen

Richard J, Brisson, Chief
Health Physics Section

o
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Form AEC-313R
(9-62)

UNITED STATES ATOMIC ENERGY COMMISSION
APPLICATION FOR BYPRODUCT MATERIAL LICENSE—

USE OF SEALED SOURCES IN RADIOGRAPHY

Form approved.
Budget Bureau No. 38-R137

SEE ATTACHED FORM AEC-313R INSTRUCTIONS—USE SUPPLEMENTAL SHEET WHERE NECESSARY
BE SURE ALL ITEMS ARE COMPLETED AND THAT ALL NECESSARY ATTACHMENTS ARE FURNISHED.
OF THE APPLICATION IS NOT APPLICABLE SPECIFICALLY SO STATE.
MAY BE RETURNED WITHOUT CONSIDERATION.

IF ANY PORTION
DEFICIENT OR INCOMPLETE APPLICATIONS

Ha) NAME AND ADDRESS OF APPLICANT

Martin Marietta Corporation
Baltimore 3, Maryland

-of an axisting byproduct moterial license.}

19-1%398-19 (renewal )

2. PREVIOUS LICENSE NUMBER(S) {Indicote if opplication is for renewal or amendment

1(b) APPLICANT IS: An individual D A portnership D A CorporuﬂonK] An

Unincorporated Associotion D Other

val, the opplicable section on the reverse side must be completed.

i opplicant is other thon on individ-

Middle River Plant
middle River, Md.

3. LOCATION(S) WHERE SEALED SOURCES WILL BE USED AND/OR STORED. (If use
will be moade in stotes other than named in 1(a), they should be listed here.}

‘4. SEALED SOURCES TO BE USED IN RADIOGRAPHY

BYPRODUCT MATERIAL MAXIMUM ACTIVITY

(Element and Mass No.) SOURCE MODEL NUMBER NAME OF MANUFACTURER VER SOURCE  NUMBER OF SOURCES
Ao 1% A A=L2ly-l A Technical Ops. |~ 50 ¢ A L
5. co 60 . Al2L-2 . Tech Operations |® 10 ¢ B 2
C. C. < C. C.

5. RADIOGRAPHIC EXPOSURE DEVICES AND/OR STORAGE CONTAINERS TO BE USED WITH SOURCES LISTED ABOVE

C. . C.

; MODEL NUMBER NAME OF MANUFACTURER (If custom made, attach complete design speciﬁco'ion.).
A Model .12 or 498, Model LIk A Technical Operations Co.
Storage ‘
. Model L02, Model L6 Storage B Technical Operations Co.

6. THE FOLLOWING INFORMATION IS ATTACHED AS A PART OF THIS APPLICATION:
Not Applicable

(a) Description of radiogrophic facilities {instruction é=0).. .. .. ... ... ... ...,
(b} Description of radiation detection instruments to be used {instruction 6~b). ... ..
{c) tnstrument calibration procedures (Instruction 6~¢) ... ... ... ...
(d) Personnel monitoring equipment (Instruction 6-d). . . ... .. ... ... .. ... ...
{e) Operating and emergency procedures (Instruction 6-e). . .. ... KRR TR

(A Training progrom (Instruction 6-f). ... ..... R IR

{g) Internol inspection system or other management Loﬁ'rol {instruction 6-gh.......

{h) Overol] organizational structure (Inshuﬂion.b—h) ........................
4 i PR N R

Ooodooooa

(i) Leak testing procedures {Instruction 6—i}. .. ... ... .. ... .

DHRREREER

x

XROOO00000

{Check appropriate blocks and attach information called for in the instructions with this form.)
Attoched

Previously Submitted

on,

on

(paTE)

(pate)
{DATE)

{oate)

on
{oavr)
n

(pave}

({DATE}

P\ Joof6s

(DATE)

CERTIFICATE (This ifem must be completed by applicant)

1S TRUE AND CORRECT TO THE BEST OF OUR KNOWLEDGE AND BELIEF.

Martin Marietta Corporaf ion

7. THE APPLICANT AND ANY OFFICIAL EXECUTING THIS CERTIFICATE ON BEHALF OF THE APPLICANT NAMED IN ITEM 1, CERTIFY THAT THIS APPLICATION IS PREPARED IN CON-
FORMITY WITH TITLE 10, CODE OF FEDERAL REGULATIONS, PART 30, AND THAT ALL INFORMATION CONTAINED HEREIN, INCLUDING ANY SUPPLEMENTS ATTACHED HERETO,

7

Apphcunr Nomed m !lcm 1

i .

e

. 3)’: /)/\w-‘ /\—41 [ (( "".
Richard J. Br’lsson, Chlef
Health Physics Section

ot h et T
/23 / L
DATE ,/, ,5‘ [ /

Title of Certitying Official

WARNING,—18 U.5.C., Section 1001, Act of June 25,19
agency of the United States os fo any matter within its jurisd

62 S!m 7A9 mokes it @ criminal offense to moke a willfully false statement or representation to any depariment or




FORM AEC-313R (9-42)

LEGAL STRUCTURE OF APPLICANT

If applicant is a corporation, complete Items 8 !hroughv 11; if applicant is a partnership, complete Items 12 throt.lgh»ll; if opplicant is an unincorporated

association or a legal entity other than o partnership or corporation, complete Items 15 and 16. Attach separate sheets where space provided proves in-
adequate.

i i
CORPORATION

8. STOCK OF APPLICANT CORPORATION

NO. OF SHARES NO. OF SHARES NO. OF SHARES )

AUTHORIZED " ISSUED SUBSCRIBED TOTAL NUMBER OF:
{a} Stockhofders {b} Subscribers
L4,0, 000,000 ces. 21,488,239 none 87,500 none
(as of 11-30-63)

9. 1s applicant corparation directly or indirectly controlled by another corporation or other fegal entity? . ... .......... I () D .......... e NO @

If onswer is:“YES" give name and address of other corporation or other fegal entity and describe’ how such control exists and the extent thereof.
N

. . 1 } i )

i
i

10. (a) tdentify by nome and address any individual, carporation, or other legal entity (1) awning 10 parcent or more of the stock of applicant corporation issued ond
outstanding or {2) subscribing to 10 percent or more of the authorized but unissued stack of the corporation, None

{b) ldemify‘!}y name and address ol officers and directors af the corporation.

(See attached sheet)

. identify the State, District, Territary, or possession under the laws of which the applicant is incorporated.
Maryland

PARTNERSHIP

12. Name and address of each individual or legal antity owning ¢ partnership interest in the applicant.

13. State the percent of ownership of the applicant partnership held by sach of the individuals or Iogul'enmin‘liiud in ltem 12,
M 1 . o

14, Identify the State, District, Territory, or possession under the laws of which the applicant partnership is organized.

b ' P D - !

OTHER

15. Describe the ncture of the abplienn' and identify the State, District, Territory, or possession under the laws of which it is organized.

. State the toto) number of mambers ot persons holding an ownership in tha applicant, identify each by nome and address, and indicate the ownership interast thereof.

U.5. GOVERNMENT PRINTING OFFICE : 1962 OF — 59351




~ December 1963

MARTIN-MARIETTA CORPORATION

OFFICERS AND DIRECTORS

* Also a Director

NAME BUSINESS ADDRESS RESIDENCE
George M. Bunker* 350 Park Avenue bYi6) (&)
{ President & Chief New York, New York 10022
Executive Officer)
Grover M. Hermann* 101 East Ontario Sireet
(Chairman of iie.Board) Chicago, i linois 6061.
William B, Bergen Friendship International
(Vice President) Airport 40, Maryland
Harry N. Huntzicker 101 East Ontario Street
(Vice President) Chicago, Illinois 60611
Paul A, Johnston 750 Third Avenue
(Vice President) New York, New York 10017
Joseph E. Muckley 350 Park Avenue !
(Vice President) New York, New York 10022 r
* C. Raymond Smith 350 Park Avenue :
- (Vice President) New York, New York 10022
Jess W, 3weetser 1120 Connecticut Ave., N, W,
(Vice President) Washington, D. C. 20006
William L. Lucas 350 Park Avenue
(Secretary & Treasurer) New York, New York 10022
William A. Burns Trail mobile, Inc. h
(Director) Cincinnati, Ohio 45209
Leigh R. Gignilliat, Jr. American National Bank &
(Director) Trust Company _
Chicago, Illinois 60690
Clara:uce W, Miles 350 Park Avenue
(Divecior) New York, New York 10022 ;
“John E. Parker 2139 Wyoming Avenue, N, W.
(Directior) Washington, D. C. 20008
L
NN R A SFEm) '?
DUELIBATED -



MARTIN-MARIE1
OFFICERS AND DIRECTORS
NAME

Everett H, Pixley

{Director)

Alexander B, Royce
(Director)

Duncan M. Spencer
(Director)

John L. Sullivan
(Director) -

. CORPORATION

BUSINESS ADDRESS RESIDENCE

.New York, New York 10005

' B)E) (6
Mellon National Bank and

Trust Company
Pittsburgh, Pennsylvania 15230

Chadbourne, Park, Whiteside &
Wolff

25 Broadway

New York, New York 10004

Fiduciary Trust Company of
New York
One Wall Stireet

Sulli{ran, Shea & Kenney
£04 Ring Building
Washington, D, C. 20006
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1. Description of Raciographic Facilities

A. Shielded Facility

The )}Srﬂn'-'Company Radiogrepﬁy Fécl!ify is Tocated ad Jacent to the sou?hwe#%
corner of -"D" Building at ground level. (Fig. i, Plan view of Martin Complex) *
) Tﬁe facl1ity sbuts a machine shop on the north well snd en esrth hillside on
‘fhe west wail, The s'oufh'waw Is edjecent 7'6 'al focked fenced truckweii used
for ﬁu'o\éihg oqu!pmgnf'in and out of the facilify, The sast wall adjoins @
ﬂabbréfdry. an o.ffivce and fiim W@s;irug area. (Fig. 2, Radiography Fecility)
Personnel entry into the facliify is through 8 door from the loboratory
.i‘hrough a mazed haif., A six-inch thick steel doo'u"ﬂ'ocked from the inside
is located on the south wall facing '.#h'.e, truckweil, Access to the facility
roof fr§n flhe earth hi{iside on the ‘wesi‘slde;' is conf’ﬁolled by a fence and - .
socged gate, ‘The kéys to these Sock's-ar.e control ﬂed Vb'y the Senior Radiographer,
 The wails of the Rad!dgraphy Feciiity are 214.-'lnches of poured concrete. The
: north waell abutfing the "D Buildling Mac’hine.' Shop benefits from an addivional
10" of poured concrete meking up the foundstlon support for "D" Bullding.
The shielded facility roof is constructed of &" thick poured concrete. An
(8" wide, 12" thick strip Is provided aiong the westside of the roof to
; reduce radietion streaming to the adjacent hiiiside. A right engie maze of ol
concrete at the entrance hall to the shieided room prevents direct streaming
of radistion to the saba’afory-offﬁce area, |
'!. Arss Securlty Safeguerds.
8. An sres radiation monlfor-alarm is Imatalied tnafde the facility wifh
s slove unit located outslde above the personnel entrance, During
radiogrephic expoSure operations, the radiation above s preset level
activates an sudibie (beli) and 'vlsuéi‘ (red tight) alarm system when
the facility door is opened, fhus'\v‘a’rnlng the personnel of the presence

of radiation.

)
- 56544
* A1l figures sttached at the end of this document.



B.

b.

focks « A spac"lé’@: high Integrifty ﬂock!ng sys¥em has been esfabﬂshe‘d-
to c@trpﬁ dccess fo the radiographliq'_fa'qi_'q_i:t_ﬁy, aress adjacem' fto this
facility, radiographlc sowces and s,.ak‘_éfe storege area (2). Tnis
Sysf'e’u’y consists éf mgﬁ'!occmblhafed Interchangeable core locks;'

Keys issued to alliow facfliltf j‘a.cc’ess.ws 14 not permlit access to radio-
grapﬁld sour-ces;," etc. | |

Al) keys snd spare lock cores are mainfalned, inventorlied and issued

 (signature required) by the Chief, Heaith Physics Secfion. No keys

c'

d.

are issued without the specliic dlre_'cﬂon of the Senicr Radiographer.

In the event @ key Is jost, the lock core can be changéd promptly,

thereby re-estabilshing absolute controi.

Signs in conformance with 10 CFR 20 sre posted on the gates of the

fenced tr&ckwall, roof of the facliity and upon the personmai entry
door .

Positlon of Operator Reletive to Source Exposure Pc;tnf - Wen a
radiographlic exposure s conducted, the source holder and source
cable are positioned inside the shlelded facility and the source

crenking mechanism and cable ere threaded through the mezed hall

to the labaratory eres and the source ls cranked cut from this

p&'? fon,

Open Air Radiography

On occaslon, It may be nscessery to per form radiographic operations outside

of the shielded radiographic facility. In ceses of Open Alr Radiography,

the following shaﬂi spply:

2,

concerning proper safeguards and confrol of the operation,

The rbd!ographer shali coreult with Hea'li'h Physlcs to review the radio-

graphic locatlon,

Personne | performihg the operation at a new jocation, shali be reinstructed



i1,

3.

L.

5

-3-

When required, Health Physics shaii assist in conducﬂng .inltial”nv'achl-v-
jation surveys of the rad!ograph!c site. The source wil} be exposed In
the poslﬂon mosf llkoly to refaect f'he h!ghes? radietlon ievels, Ropes
and plgns shall be edjusted In ordar to esfablish the restricted afea.
The method for seurce surveiHaqée‘ and controf d.xﬂng periods of non¥use
shall be cleariy lnd!cated to all personml involved.

Martin Company Security and Flre Protecﬂon personnel shall be mformd
of the area where work is to be performed,_ their participation, .if rew-
quired, ond fhe_‘_.nuiure of the hazard In the event of ermergency.

A restricted ares as definsd in 10 EFR 20 shsii be estabilshed around

the radiogrephic exposure site, This zone shat § be clearly posted with
ropes and/or ofher barricedes and ragﬂaﬂon signs, RQdiography personne |
shall meintain visual survelltfonce during each sourc§ oxposure. to exclude

unsuthorized personnel from the area.

Radiation Detection Instrumenis

. The foliowing ilst represents some of the radietion defection lmfru&mnfsv evai lable

at wartin Company for use durIng Isotopic radiographic operations;

: Rediations - ' No.

Marufecturer _ Model No. - Detected Range, w/hr  Availsble  Use
Victoreen Inst. Co. 592 Gamma, 0-i000 . 3 Operational
' . X-ray ‘ survays
victoreen inst, Co. 740’ Gomma, Beta  0-10,000 1 .

o . X-ray ' '
Eberiine Inst. Coo  E-5008 Gmmaﬁ ' - 0-2000 L n
 Xeray o o '
victoraen inst. Co. ' COV-TIS Gemma, 10500,000 6 Emergency

X-ray

| 5g944.
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717, Colivration of imstruments |
The Health Physica Section shail perfocrm the callbraiion of the portable insiru-
menis used for detecting énd measurihg radiatTon during rodiographic operations.,

cz[ibré%ién_sha!l be perforwmed at jcast once every three months or offener es

Q;Sﬁfwml 1l beadiow o A'n_J[mrzoo/ aldew Cree Mo

required. S E AT S
A. Procedure: _ R EA
" The followling procedures shall eppiy:
t. A curve of radlation versus distance from fﬁe Health Physics callibraticn
source should be ccrsulited priq?'fo usihg»thé scurce for calibrating
radietlon detection insfruqén?ﬁ@ ¢ fﬁlﬁ'curie‘is dof'readIIQ svailedle,
a curve moy be generafed In actordsnce wifh fhe folicwing:
Qo db?a!n !afe%f source strength in curies from source inventory in-
forration in the Heal th Physics Officgo _
b. The following Information may be used'fo cajculate radlation icvels
in R/hr 8t one foot distance. _ |
Cobal? €0 - Multiply Scufca.sffehg?h in curles by ik,
Cezuim 037 - Rultiply source strgngfh-in curles by 3.3,
iriduim i9P ; Mulflply source sf?éﬁét%‘fﬁ curles by 5.9;
Redlum 226 - multiply sou?ce strength in curies by 9,0,
¢, When the fadlafioﬁ oufput hses been determinzd at one foot from o
source (o any ofher known distance) the inverse squere laé'fce
reduction of radiation Intenslity may be used to determine the
Intensity at any desired distance from the source. The Inverse
sqﬁara lew states that rad&e?ﬂonxin?ensﬁﬁy from & polnt sgurce
varleg inverseiy as the sqdare of the distence from the source:

] _.,('!o')2

L=

lo (6)2




F oo

e

=5~

. ¥here ig Is the radiation Intensify at distance do from the swée,
and | Is the radiation Intensity at distence d, from the source.
This formula shows that doubling the glls‘fame decreeses the in-
tensity by a fector of four; increasing the d!sfant.:e by a facter
of three, recduces the radietion intensity to one-ninth of its
valve, etc. - 3 |

d. Plot 8 curve of source radlation tevel versus distance from the
source on graph peper.s v

Check the calculated values by exposing a Condenser "R® weter chamber

of _apﬁropriete energy range' at the verious distances from the“swrce.

and plot this informetion on the same graph.

| Note: Tf\_e Condenser "R" meter has been calfbrated by the

NatTonal Bureeu of Standards end is used as o
seccndary cafl ibration standerd.
Compare the curve generated from the Condensar "R® meter chember reedings .

versus distance to the curve of the calcuiatad vaiues,

" Calibrete the instruments by placing them ot verious distences frcm the

source In order to get meter rezdings on el! scales. Adjust the
sppropricte calibration potentiometer fo correct the meter reading vhen

the resding. varies more than & 20% from the values obtained fiom the

- collibration curve,

If the Instrument cennot be adjusted In crder fer the readings to ¢all

within this range, it shall be submitted to the instrument Shop for
repairs. | ‘

Attach > callbrationt ag to the lns_frumhf and record the callbration in-
fcrmation on the appropriate instrument date card locatod In the Health

Fhyslcs Offlce.



iv. Personne! Monitoring E_qqipmeh?

A. Film Bedge and Dosimier.bescripﬁbn
Al isofop!;aradig;‘g?aphy berso,nneﬂ shaﬂl‘ wear i’he' £ilm badge suppj leg "by the
Heé;fh Phy;tcs Sécﬂon (pé-ésenfrsy Mertin 'Co,"!s’un'nz!ng ¢itm badges provided:
'by Health Physncs Services, Inc., Bani'ﬁwre, Haryland) end a self—readmg
dosimeter (Bendnx Model 862, 866 or equﬁvalleni')cr fwo pocke? chembers (non

o ee!f-readmg type Vicforeen, Sode| 562) whlﬂe performing radiographic operations.

B General lnstruci'ucns

_ Dosimeters sheld be read and the resding recorded deily on the gamm redicn
graphy da‘i'a' shee?. -F?Bm badges shal] be 'procesged immadiately after nohng
off-scaie or -Qnuﬁu,ai &osiée?e'r_f_reédl.ngsg. : 'Fl;’am badge results shall be wein-
tained by-uealfﬁ P‘h'ys'_l'cs. | | ”

V.’ Operating and Emrgency Proceduwes

# A, Opersting Ir lnsfv*ucﬂons for Use of Personnel Moni‘rcﬂtg Equ!pment

R Dqsimafers-
8. Owlmfers-are avaiﬁabie fhv*obgh Health Physics. These desimeters

I

meesure the amouni’ of gcmma and x-roy radiatlion recelved up ¥o 200 m
(Model 862), o 500 Lo (h‘odei 866). |

b. At radiqgrbph_y personneﬂ shail wéer e s?e'if-o*éading dosmei-w oF two
non-sel readﬁrs at alt ¥imes while conducting ée&lographya

¢. Deslimeters sre dellcates Iﬁstrumeﬁi"é; énd should beireated as such,
Jarring or dr'opplng.lfhe- doelme!'ér‘ way couse & high reading. Furthore
more excessive hﬁmtdl_ty moy also cause a high re_adihg. temediately
not i fy ywr(Isupervisor and/or Hep'l'?ﬁ Ph’ys'iq# I¥ you suspect male
tunciion of your ddsigae_tor.'. | |

d. 1f a doslmeter should go offoscale, stop work and Inmediately notify
your supsrviscr and Health Physics, This condltion will be thoroughty

Investigated by Heei{th Physics.
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e. All dosmefers shaH be chargod daHy at fhe sfarf of each shnfi-
At the end of eadn shift the radiographor i charge shall read the
self readmg dcshnefﬂ'. If non-senf readlng dosimeters were v:orn,
fhey shall be read In the Heslth Physlcs Ofﬂoe. All dosimfetr'
readings shal | be recorded on the Gammo Radiography Data Sheet.
2. Operafiﬁg lmfruéﬂ&& for. Dos imeter Chaé'gefs: (Setf-reading dcslﬁetefa)
a. Insert ddéil;eiér info charging socket,
"b. Hold doslue?cr in contact (pressure requ!red against Sprlng).
c. Turn: knob or adjusﬂ' pulslng lever to sef doslmter to zero.
| (follow insfruc?nons on the charger)
d. Remove dcsnmfer from cherger and chock ha!rllne posufion by lookmg
fhrough doslneter at a source of l!ghr. A
3. Film Bodges | |
. Fiim badges shail be worn aurtng working howrs. These badges are issusd
by Heaith Physiw and changad on o perlodlc schedule prescribed by the |
Health Physlce Secflon. Ti a Flim Badge is lost, dawaged o mlspiaced
‘the Healfh Physics Secflon shail bs noflﬂed imd!ately before radeo-
graphlc operafiom contlnuo. A new badge w!ln be assfgned and an in<
vesrlgaﬂon w!ll be conducfed to ascerta!n the radiation @ xposure the
badge recelvad up unﬂl the time 1t was lost, danagad o nlsplaced
L. Placoment of Film Badges and ooslaetors '
Personmﬁ Hln badgos and doslmters shall ba wn affixed to that
.porﬂon of ?he body that is mosf Hkoﬂy fo receive the highsst radiation

exposure.

8. Operating procedurés for tr ‘i%. model Li2, 'l;96 and CO 60, Mode! 02 pro-

jectors in tho Shielded Facillity, Southwest Corner "D" Building

le Film badges and: dosimfers shaH be worn af alt times while conducting

radiography as per paragraph Vo Ao



e.

Turn survey in,strumené' on, all’o«-iaf.heésf ! minute warmeup time, then
chock zero., If instruinenf‘doe_'s not function properiy, or has not been
calibreted within v?he fast 3 modf'hs secure another one from Heal th
Physlcs fhat is cal!brafed and funcﬂoning propersy._

Check fhe raduaﬂon detector slave unii‘ mounted above fhe door fo the
shxelded room, |f the amber ilight iz on, there Is a malfuncﬂon in the

circultry. 1f the red tight is on, the radiation level In the room is

greater than ncrmal background*. In elther case, don't enter the room,

 notify Health Physics,

5.

Te .

8.

1f there is no indicetion of radiation or malfunciion on the detector sleve
uni?, unlcék the door and enter the facillty carrying an operating. survey
fnstrument . 1§ the reading on the in#?rumeni dees not exceed normal
ba&grwm; It cen be assumed It is sefe fo enter.

Survoy fhe pe—ojec?or thet is ftobe used to confirm the locatlon of the
radloacfive source and note the meximum reading for futwe reference.
(Radlaﬂon levels should not exceed the meximum level s poste‘d by Heoitn
Phyclcs on the radiailon tag attached to the projecfos’.)‘

Remove the cables end crank llnlg device from smrage and thread them through
the entrence maze, ?aking care that the cables &re no? kinked o twisfed,
Meke the radlographic se?-up on item (s) to be radlographed us!ng fead
colllimator when approprﬂate. Meke sure thet the sowrce g:able Is free

¢

f&om sharp bends and Is securely fastened in fho exposure position,

(a) on the v 192, Model 412, L98 projectors, uniock the padiock 2nd un=

screw the retaining nut while observing the survey Instrument to
sssure thet the sowce has not moved from [ts shieided posifion.,
Attach -the source cable ;o the projector by furniné the nut on the
projector counfer'-clockwise.

* Novr'ma | background radiation !evel, Just inside the roon at Locahon A
(Fig. 3) Is generally less than 2 mr/hr.
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(b) On the CO 60, Model L02 projector, it is necessary to unlock the
cebinet before the cables con be removed. The retaining p!ug' 1s
held in place by two bolts which have to be removed and ?t;ie |
source csble cen then be fastened by twé Allen head bolts,
Teke the survey Instrument and feave the area via the entrance maze, hook
the cﬁai_n with radiation sign across the enirance fo the shielded facifity.
Expose the source by turning the crank counter-clockwise, lay crenk sesembly

inside the door at location B (refer to Fig, 3). Close and lock the door,

‘Survey outside of the buiiding to defe_brm:i"m»_'i'hxafi the radiation is 2 m®

or less In eny given hour at the boundaf‘i ‘of f‘ﬁe.rasfricfed area; This
swvey must be made each time fﬁe po__s!?!.éﬁ '_df- the source ls changed in
the room,

After the desiréd"e’x,poewe' time, refurn rhe ‘source to the projector by '
turning the crank clockwise, | |

Check the detector siavo unlt over the eﬁ?tance docr to datermine thet
the radietion has rétbrneq to normet bodt'ground, - (1f the radistion jovel
has not re?ur.ned Yo normal, this could !ie &n indication that the source
hes not returned to Its shielded position.) |

Opan the door, ;"mve the chain and cveuflousl'yi enter the room cerrying en

operating survey meters

Note |: The Commlssions Regulations pertaining fo permissible leveis of rad-

jation in unrestricted arees, as sef farth in Section 20.105 (b) of

| Part 20, asre 2 millirem In any one hour or' 100 millirem in sny seven
consecutive days. " should be not’ed,: -fhere'fore that the reguletlions
do not 1imit radiation dose retes ?o o max'dmm of 2 ur/hr, but permii
higher dose_ rates providing that the total quanﬂ?y of radiation in

any unrestricted srea during eny one howr does not exceed 2 wiilires;

and during eny seven consecut lve days does not exceed 100 mil!ires.
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‘as |¥ radiation Is no greater then normel background, proceed to the

projector. and monitor it, taking note that the reading Is the same
es H'_.was on the initial survéy. Survey the source ceble from the
projector to the cable terminafion to ensure that the entire source

has returnad to the projector.

- b, If the radistion level is greater than normal background, immediately

lock the personnel enfry door and nof.lfy'Hea'Hh Physics.
All projoct&s shai ! be monitored and locked, in addition all shielded
facility doors shal | be locked unless the radiographer can maintain visusl
survelllance and control access,
A tog shall be.kepfr of each exposure in accordance with the data roeguircd

on sampie form, Fig. #l.

C. "Open Air" radiography using Cobatt 60, Projector Kodel LO2 or Ir 1R Projectars,

Modet L2 or 498.

3.

Fiim badges snd dosimeters shoil ba worn at it times while conducting
radiography in eccordance with paragraph V., A,

No.lfy Health Phys!@ pric to operaﬂon giving fhe foHowlng in?omhon.

K-I3 Job pocatlon

b, Sterting time

C. Radlioactive source to be used

d. Number of psrsonnel to be uti l-.lzed to control access to the radiogt‘aéhic
site. | | |
Note: Health Physlics and the Senlcr Rad.io,gr'apher shatl judgé the

adequacy of the number of personnei utillzed to control the
restricted ares.

Turn survey meter on snd af low af fesst 1| minute wan’m;up time, chack the

zero, 1 the lnstrument does not function proporly, or has not been cail-

brated within the lest 3 wmonths, obtain enother one from Health Physics

that Is catibrated and is functioning properiy..
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Check the detector siave unit over the. door to the shﬁeided’roou. 0
the amber ;Ilghi' is on, it indicates aAm'B'futhon in the circuitey, if
the rod .th?_:ﬁs on, the radistlon level is above normal background.

in elther cese, don't enter The t"oom, not1fy Healith Physics.

I§ there Is no 'indicéfioﬁ of radiation or maifunction on‘the detector
slave unit, unjock fl;o doov .&\md cauf!ousiy_ani'er the robvﬁ with survey
meter on. If the reading on the !nsfrunénf does not exceed normafl
beckground, 1§ cen be assumed It Is safe to enier.

Survey t.h'é pr'ojvecf'or .to be uged"'?o confirm the location of tho redioe
active source, note the maxlﬁum reading for future reference,
(Radiatien ioveis‘shoucd not e?coed_“ ?hq maxinum level as posted by
Health Physfcs on the radiation tag ettached to the projector.)

Teke afll nécessary items ?o be used, i.0., radiation rope and signs,
film packs, fiwér‘, { og book c‘odfaining -éam’ma radiography data sheets,
nomenclature and & minimum of 2 cailbrated, cperable survey insfru;m;fsa
{a) The ir 192 projectors qu ncrma‘lly: be ‘vfrsnspor?.a"fed to the r:’adi‘g:...

graphic site by the rad?ograbhlc personnel .

(b) 1 the CO 60 projector Is to be used, It will be necessary to call.

in-plent trensportation, precautions as stated In psragraph V. 6.
shail be foliowed, |
In csse of an accident fnfrar\spor?aﬁoﬁ of the s"amoaci‘lve source, the
procedures In peragraph V. H.5 shall be followed.
l'mdﬁa?o'lyupcn arrival of the projector at the rediographic site, it
cheli be surveyed to determine 1f damgé occwred durling fradspcr%ai'ion.
it is the radlographer's resp_oﬁaibi‘-l-_i ty to notify the ores superviser
and call the Security Dispatcher, Ext. 280 and give the rad!ogfaphic

focat lon and approximate length of ¢ ime the ares will be restricted.
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By calculatlons, determine the approximate dimensions of the ares to

be restricted. Refer to chart In paragreph V. E.3.

Rope of f this eres and hang radlation signs on It in such a manner that
they cen be easily read cufsl@e the rcsfr!cfed area.

Evacuate the area of al} unsuthorized and/or unmonitcred personnel.
ﬁake'fhe radiographic ée?-up, taking advantagesof ajl possiblé shielding
i.2., collimators, heavy eéuipmenta etca Do‘no? place the film on the
par? to be radiogrephed at this time,

Unwind crank essembly and straighten the cabies,

Unlock tho.projecfor and unscrew the retaining plug.

tf lr 192 projectors ere being use&, connect source ceble by turning the
targe nut on the projector cquntereclcckwlse. 1 CO 60 projectar I being
Qsed,‘tha cabinet must be unlocked to'gain sccess to the crank assembly.
fwo bolts must be removed from the refainiég plug. The source cedble is
heid in place by two Allen head boits,
The set-up should be mde In such & manner that the crank ossembly Is the
waximum distance poss!ple from the exposed source, aiso taking édvan?age
of any local shieiding.

Post personnel at'sfrateglc polnfs on the restricted area boundaries

tc control access to the area. -

fake sure the ares is evecusted of Qnautherized and/or unmonitored
personnel. |

xpose the source by turning crank counfer—clockwise,’ Place an oparating
$urvey mater near the operefor. Note the dose rete to the operafcr,.
After the sowrce iz In the exposed position, survey &nd adjusf're;
stricted area ¥o confirm with paragraph V. E.3 and record the suvey

including & skatch of the eree on the back side of the Gamma Radio-

graphy Dafs Sheet. (Fig. L)
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Refurn the source Yo the projector by turning é?ank clockwise, monitor
projector and source cable, radiation tevel should be the seme es the
initial survey on the projector.

In cese the source ¢ld not return to the préjec?or, mointain contro!l of
the erea end inifiete the emergency procedures set forth In parsgraph
V. H. 2d. | |

when the source has been refurned to the projector, piace the flim on

part to be radiographed.

" Conduct radiographic exposure and refurn the source fo the projecter

as previcusly described in 2l and 25 above.

The r ediographer is always responsibie for malintslining controf and surveil~
tance of vhe restricted area,

in the avent that unsuthorized personnel insist upon én?ering the
reatricted ares duwing.source exposure, the souce Is to be immediatety
returned to its ‘shield\ed container. The individual's name end badge
number shgiﬂ be taken and his supervlsbr notiflad,

tn the evant that an unsuthorlzed person enters the restricted erea during
SOUrCe eXposSure, immedlifely obtain the individuali’s name and ciock number,
and notlify Heslih Physics. ‘ |

The projector is never, under any clrcumstances, to be'ueff unat fonded
while uniocked, ~ |f the rediographer must leeve the srea, the projecicr
sust be leched, monitored and secure& in sccordance with JOCFR3I.,

Upon complietion of the radlography or at the end of a working shifi, the
. |

|
rojector shail be locked, aongi'cred and socured as above.

The supervisar of vthe area and the Security Dispa?cher,iEx?. 280 sholt
be notified of the statuws of the eres, '
Rope end radlstlion signs -shall be removed when the projector is removed

from the radlographic aite.
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‘The projector shall be stored in the shielded facility located south-

west correr "D¥ Buitding, or other s#ov’age' facflhy esfabllsho& in
compiiance with the appllicsbie sectiorsof IOCFRQO: 31, Notify

Heal th Physics and Se’curl?yb!spafcher (Ext. 280) if stored ine facitivy
other than the shicided factliity. '

Comp!ete the final survey required end ssgn the Gama Radnography Data

Sheet, (F!g. h)

Chenging the Rediographic. Sources

Upon recoivinﬁ 8 new radi‘ographlc source, the following shall apply:

L
2.

3.

h.

:5'0

7o

8.
9;

io.

Do_not open the sowco container,
Ploce the new scurce storage confalner/chang‘ing device in the shielded
facilitye.

Notify Health Physics.

_Health .P'hysf'cs shsli monitor during the removel of the mefal seal end

the four bolts hbl’dlh’g_ the cover of the source changer In place.

Lift c&er and rémove the manufecturer's lmstructions which includes
source changing procedures, source Speclﬂ?'éafi‘o:'i sheet, decay curve

and leak test results. ~Nonitor the Interlor for the presence .of surface
confaminbfldhal *

I'f the confeiner I3 contaminoted, Health Physics shal! prescribe the
sppropr lete course of acﬁdn,

%en cieared by Health thslcs, foliow the ﬁaﬁm‘-acfurer's proceduie
fqr~chaﬁgihg the source. |

After éoﬁpiefing the change, the projector shell be locked and monitored.
Health Physics shali supply and attach to the projector a tag con=-
fa.ining fnformaﬂon pw”mnf':?o the source, Eae;j. source strength,

mex inum radistion Eeve! and date.

Enter thls survey data in the ndiogv‘aphﬁc ﬂog book .
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ti., The changer/stoa'age.confa'iner confaining the decayed source shall be
monitored and a tag with all pertinent date attached to the chember
hoiding the sowrce, |
2. Replace the cover, tighten the fow bolts, sesl container with wire/icad
‘seal and prepare for return h_a manufac:furer.'. (Héalth Physics shall survey
_end place appropriate ICC shipping -tabel on conﬁain#r‘prlor to shipment )

E. Instructions for Pesting and Restricting Radiographic Areas

{. Radletlon Areas
Radlation Areas are those sreas which contsin radiation levels such

that a person continuousiy present in the srea ‘could receive an expesure
in excess of 5 milllrem in-ony one hour. Rediation areas must be posted
with signs bearing the radiatlon cautlon symbol and the words "CAUTiON
RADIATION AREA." Use these signs to mark the perimeter of the
restricted area. ‘

2. Restricted Area |
A restricted srea is that area into which the radiogropher must controi
access for purposcs of radistion safefy., This restricﬁénv\‘nusf be
exf"ended to include those areas containlng radiaﬂon levels such %ha? a

’ parson continuousiy present In the ares could receive en exposure in -
excess of 2 miliirem In any one hour. Normally, the perimeter of {he
restricted area would be at the 2 mr/hr* lscdose line,. but for exposure
of short duration, fha following chorts may be used to determine the
‘dlstance from the source to the perimeter of the restricted arsa. The
chart mey be used for Cobalf 60 sources of five and ten curles strength
end for Iridium I92 sources of iwenty, fhir-ty, forty and f1fty curies
strength. If the source strength is between thoze given In the rable,
‘use the higher so,m.'ce strength,

® Refer to Note i, Page Q.
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Cobait 60
5 Curies Sfrength 10 cu}ios Strength
E-epo*ure Time Distence From mw/he | Exposure Tisme  Distence From - wr/or
in Any One ‘Perimefer of Levet . | In Any One. Perimeter of Leval
Hour Restricied Area - Houwr - ' ‘ Restricted Arga'
6;) min, 190 ft. | 2 mr/fre 60 m!ﬁ;. | - . 270 ft. 2 frr/ht? |
30 min. 135 fr. Low/re| 30 min, 190 ¢, b wfr
i0 min, -"‘.8"0.'?5,?..3' 12w/ 10 mina. o i, 12 w/he
5 min. Gofis  ehwfe| 5 min, B 1, o mr/h
| Iridive 192 ‘
éo Curles ’Sﬁ_f-sngfi;'h" | 50 Cp{‘.i@s Strength
Exposdre Time Dis%.ar&.'a' F;orﬁ mrﬁv Expogu}@ T“fﬁg; . Distence From wr /i R
~.{In Apy One Per:frater of .. Level ln Any One: Perimeter of Level
1 How Restricted Area Four. ‘Restricted Area ,
- 60 ®min. 2&5 f*" f .2_ wr /he “ 60 minw 300 4. "2 mr/m
30 min. 470 fi' L m?/hr- 30 min. 210 4. Iy w/hr
. 10 min. 100 'ff. L2 u'r/hr‘ aq'.'m_i_'rsj.-: 120 1, 12 me /i
‘5 min. 70 ft. 224 nvr/m' 5 min. 85 ft. 2h tsr,/h_r
iridiue age'
Lo Curies Strength 50'c"ujrles Strength
Exposure Time D'istanc‘e From wr /e 1 Exposure Tims ' b_FSfance From W‘/hr.
in Any One Pet Imeter of Leve! 0 Any One.’ Perimeter of Level
. Hour Restricted Ares - Hour ~ Restricted Area
60 min. .35 ft. 2 /v _60--}:;}&1, 385 TR | 2 wr /v
30 min. 25 ft. b w/hr ' 30 min. 280 t. L e /or
10 min. L5 ft. 12 we/or 10 min, 160 ft, 12 wr/he
5 min. 100 ¢, 2b mr/he ” 5~_a;"i,,:,g.s 110 ft. 2l w /i
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F. Physical Radiation Surveys

l. Physica-i radiation suvey during exposuré period

3. Deternine from,caq:;u@at'?om of 900;'5.6 strength the restricted arca
required. o |

b. Rope off and posi; this érea as requi-,r;eg,

c. Expos; source as ouflined In Part A or B of ?hese'procedures._

d. Survey boundaries determined in Part :(.a'). above using survey meter,

e@. MNoke adjusimenis fo boundary as nécessary to mai‘n'&*al‘n readings at:
2 mr/h® or less, or as otherwise authorized by peragraph V. E.3
of the procedures for _expésuree of short du!jaiién, | |

f. A record of .these surveys must be mal'm‘a‘ined.and should éonfain
sketches end instrument readings, and exp'lalr-;a,fcry.( rotes if area
was restricted fo other than ,}he 2 w/tar" is odose {ine,

g. If more then ons exposure Is taken in the same .M.ienﬂcaa position,
it is not necessary that the restrlcted‘ arez be resurveyed, In~
format lon aé to the number of‘axpoaures ond toral exposure time in.
any one hour should be in@u;:md on the Gamma Redlography Da?’a Shest,
(Fig. b4) |

2. Physlical redietion survey of prbjeci'ér a.fter completion of exposures.

8, Return source fo projectcr. L

b. Approach brojec?or- with operating survey mefer and monitor the

surface of the projector and source cebie to defermine the radiafion

fevels. (Radiaﬂon feved sho_’uld_.-nofi; ; ceed the meximum reading

posted on the Health Physfcs éa__duﬂ;;’fs"-ﬁg‘) " |
Ce Affer deﬁrmlning that the sowce is In a safe condition, lock the
projector. | _
i 3. Physical radievion surwey pricr to sfora'ge,‘-of projector after last
exposure, V '

* Refer to Note |, Page 9.
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a. After determining from radiafion survey, that source is In a safe
condition in the projector, screw In safety plugs and lock projectcr,
b. Return projector to storage ares.

¢. Resurvey projec?ef and record on the Gamma Radiography Date Sheet,

(Fig. L)

sovemen? of radiogrephic projectors, in-plant locations

E; frojector shall be sﬁrveye& by a radiographe?,.using an operating, cali-
brated, survey<me§er, pricr to removal from any storage arce.

2. Mo projector shall be moved uniess ali safefy plugs are inserfed,\and
projector Is focked.

3. tin-plent transportation wiil be aéccmputsheé under the supérVislcn of @
rediographer utill.:ing company vehicles clearly merked with the rediafécn
ceution symbol end the words "CAUTION RADIOACTIVE MATERIAL."

L. cetb plant franSpor?afiqn to have pfojecfor maved to redlographic site,
es required and instruct the driver regerding safety precauf!ohs.

50. in c#se:of an acclident invbﬂving in-plant transpcrtetion of r adiographic
projeétors, the emergency procedures specified inV, H;S should be folliowed,

Emergency Procedure for Radiogréphic Personnel

in the event of a plant emsrgency, such bs.a'fiéé o an’acci&enf inan

area where radiogrephy is beling conducted, immedietely do the follawing:

&a. Return source to the shieided position In the projector.

b, Perform physicail radiation survey of the projéc?of to assure thef
the source is In the shielded pcsitién.

c. Remove so@rce cabjes and insert safety plugs. Lock projector.

d. Removae projector from denger area end fﬁ possibie return to sitcrage
sres.

e. Notify Healfh Physlcs.

§f. 1§ a rediographic projector cannot be removed frém e dangqr'area, do

the following:
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(1) ':""Set, up a res_frici'ed srea If ndié-;"a'all'e‘adyv,e.sl'ablished, es specified
V. E3. .

) .;irvgpﬂf-y_. S’écﬁfi?y Dispatcher, Ext. ‘2'80 av_nd. request Health Phys-ics. |
) assis?a&ée : _ '

(3) Heslih Rﬁgsjcs in cébjuhc%ibh'q?fh-fédfography supervisicn shal |

determine further course of actions

In the event of an accident lnvc@Wing 8 radicgraphic projector, such as

& fellling object hitting the projector or controls, Immedliately do the

foltowing:

e

Return source to shielded positlion in the projector If pessibie.
Conduct e physical r adlation squeyb to assure that the source is

fully shielded and lock the projecter.

Immedistely notlfy Heal th Physics and supervision.

.Do not use the projector untii supsrvision and Health Physlecs havo

made en inspection and authcorlized continued use of fThe equipment,

In the event the source cennot be reiurned to the projecter,
imkéaiafoay do the following: |

(1) Set ub and post a restricted area (1 not already eStaszhed).
(2) Do not &l low unauthorized antry into this area.

(3) Notify Security Dispatcher, Ext. 280 and request Health Fhysics

assistance. p

in the event of incident involving the exposure of un-monitored personnci

to radiation, immediately do the followings |

D

0.

Set up end maintain a restricted area (if not siready esteblished).

Record nameé and ciock numbers of un-moniiored personnel Involved.

Not i fy your supervisor and Heeith Physics.

Supervisor and Health Physics shail Invesfigafe the incident.
Heal¥h Physics shal} determine the course of ection snd shall noilfy

the appropriate regulatory agency (s).
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In the event of ﬁoss of’source:
a. Notify Security Dispafcher, Ext 280 and regquesi Healith Physics
ass istence. | |
b. The following shell be performed by Health Physics and the radig-
graphér: |
(1) Obtain all information on the lest kndwn lecation of the sowrce.
(2) Monitor the suspect location to locate the source, aﬁd repiace
| it in a shielded container &s soon as §ossibla.
(3)" Check.unomonifored perscancl end handﬂé as fn'paragraph 3 above.
(L) Health Physics shall notify the approprieste regulatory agency (e).
Vehicular accident invoiving in-plant transportaticn of radiogrephic
projectors. |
a. Upon notlification of an écéiden? In?o!ving the inopaanfvfranSpor?aiion
.of redicgraphic projeciors, the following procedures shall be
fol iowed: _
(1) Resirict the ares of the eccident.
(2) MNotisy Health Physics.
(3) Use an operafing caflbrafed surﬁey wator fo ascertain wheiher
the sowce Is in 8 safe ;ondi?ion within the p?ojec?aF.
(e) 1+ the scurce ls safely withln the projector and the
vehicle Is operable, continue to move the projgcfor
fo radlographié;sifc.
(b) 1f source hes bacorie separated from the projector, follow
 instructions in poragraph V. H.2 or V. H.y above.
Noti7ication and reports of incidents to A, E, C.
8. Health Physics shall notify the AEC in Qccordance with the current

appilicabie regula?ions;
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Vi. Training Progrem

LA, Conduct of Traini@g:Frogfam.

B.

ThétTraining Program shall be conducted by Mervin Company Educa?icn'Sec?SQn

under the direct supervision of the Chief, Healih Physics in conjunction wi:h

radiography superviscry perscnnel,

. 8

b,

‘Description of Rediography Treining Program
I. Fundasentals of Rediation
8e A?omic Sfrucfure
b, lonization |
c. Radioactiviiy - Radiolsofopes
2. Cherecterisiics of Gamms Radiation
a. The Curie |
b, Speciflic Activity
c. Half Life
d. Energles of Gamma Radistion
3, unlts of Redlaiion Dese
a. The Roentgen (R)
b. The RAD (Radiation Absorbed Dese).
co The REM (Roentgen Equivelent Msn)
d. Dose and Dese Rate
U Défecfion'aﬁd #easurement of Radiation

Portabie Instruments (Typlcal)

(1) Basic Operating Principies

(2). Cajibretion

(3) Limitations
Fixed Honitoring System
(i) Basic Operating Principle

(2) Alarm Function
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Personnci Monitoring Devices
(1) Fiim Badge
(2) Dosimoters (self-reeding)

(3) Pocket Chombers

Levels of Radiation from Common Gamma Sources

o

b.

"Co

do

-

Cobailt 60
Jridium 192
Thulium {70
Cesium 137

Radium

Methods of Controliling Rediation Exposure

b.

C.

d.

Time

Dfstancq

(1) tnverse Squere Law

Shleliding

(1) Haif value, Tenth value layers
(2) #aterliel - Lead, Iron, Concrefe
(3) Coﬂlimafign |

Use of Nemographs

Exposure of Radietion

Ce

d.

Atomic Energy Commission Regulations
(1) Peors 20 Requiremenis

(2)f Part 30 Requirements

(3) Part 31 Requirements

Maximum Permissible Doses

Chronic Rediation Exposure

Acute Redlation E#posuro» |

(1) Blologlcal Effects

(2) Degree of Injury
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8. Radlographic Facilitles _
e. Desérfpﬂon of Martin Shlejded Facility
b. Open Alr or Fleld Radlpgrqphy Sites
(1) Distance |
(2) Locel Shielding (éonlimafors)
(3) Posting ,.
) Surveilleﬁce
(5) _Unaufhcrﬁzed Entry
c. Source Control
(}) iIn Use
{2) Not In Use - Storage:
9. Radiographic Equipment fo be Used
. @, Martin Coapany Radlographic Exposure Devlces
(1) ODescription |
(2) Operating Principles
(3) .Pracﬂcal Traﬁnlng
b. Confrot Procedures |
10. Emergency Procedures .
s, Emergency Cell List
b. Typlcal Emergency Conditions
(1) Source Stuck Outside Container '
(2) ODamaged Cabie
(3) Lost Source |
(L) shielding - Time - Distanca
11. Fira) Examination N
in tiev of conducting fhe w:eviouéﬁy out 1 Tned program, personne! may attend
Picker Radlography School or an equivaﬂe‘n't" training school. Upon complefion
of the Training School Program, additional training on Mertin Co. equipment
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wouid be provided and such personne! must Wfrafe competaence in
handling the oqulﬂpmenﬁ" in addition fo succés‘sfu”y conpleﬂng a witien
andfor oral examinations

All radiographérs_ must continue to mainteln ond periodicafly demon-
s?rafe 8 thorough fami“ari"ﬁ'y with Radiographic Equipment, Opgrefing and
Emergency procedures and current applicabie Federal Reguﬂa?ioré supplied
through the Health Physlics Section.

C. Somples of typlcel exemination Questions and Answers

L. ¥hat is lonization?
" Ans. The process o the result of any prbb'ess by which @ neutrai atom
| o .molecuﬂe acqgif'es elther a pcsi?lve or & negstlve charge.
2, -Define the term "half-tife", What are fhe ﬁgu_f'-,aives of 00 and 117
<Ans, The time required for 8 radioisotope to loze 50% of its activity. |
| | " co® Hare-tite 5.3 yrs.
1'92 papf-itfe - 7l days
3, Define a Cuwrie,
Ans. The ﬁuanﬂ?y of a redlioactive nucllide disintegreting at @ rate of
3.7 x 10 '_0 atoms per second.
l32 Explain the difference between dese and dose rafe. v
{ Ans, Dose Ratev- The measure of radlisticn dese dellvered per unit time,
| t.e., mr/hr, | |
Dose - The radiation dellvered to the spacific area of Interest.
5. Whet is meant by "chronic expos’ure.?"
Ars. Low doses of radiatlon received over iong periods of time,
6. vhet are the three (3) means of controiiing externa! rediation dose?
Ama. Time Distance and Shielding -
7. What is meant by the term "Half Value Layer'_ahd vhal ere the half vatue
loyers of lead for 080 and 112 |

Ans. The thicknees of meterial which wili reduce the rediation by one
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hatf 1ts o~iginal infensity.
_ 6060 Lead HW. € 1/2 Inch
s !/6‘l‘nch

T
8
:
3

What Is the purpose of & collimator?
Ars. Toreduce radietion sceftering end focus the radiation to e singie
area.. |
What is the normal sl ﬂowabﬂé annua | doseof fonizing radiation fo the |
whole body or critical organs permitted by Federel Regulations?
Ans, 5 ﬁEVw. |
what §is the Mertin Company emergericy ‘.do,s:'e Vimit?
Ans, 25 REM whole body.
Assuma a8 parson is exposed to & very high dcgie rate from a‘ C06° or
ir - 192 source. | |
a. Can this person become radioactive?
Ans. No |
b. Can this person becoms contaminated?
Ans., No, unlc#s ‘the sealed source has 'rdpﬂ:ré&
c. When the sowrce is no fonger present, i3 lonizetion from gamiaas.
still teking place in his body? -
Ans. No
List several advantages and disadvanteges of fiim badges and dosimeters?
Ans. Flim Bedge Advantages - a. Lesting record of exposure
b. Measures totai cumuiative exposure
c. Can bo used to differentiate between
types of radlations

d. Not shock sensivive
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Disadvantages = 8.

Ce

d.

Ats. Dosideter Advantages - 80

Co

Pisedvanteges - 8. .

b

Co

Filﬁ3subjecf to environmenta! and

external damage.i (fading, fogging, etc.) .

Must wait for processing to get dose
resul s,
Energy dependeny.

Orlentation of fiim during exposurc is

‘@ problem. -

Nay be used (self-reader) to keep track

of exposure & Ing operation.

Can bae recherged as rcqul?ed;,'

kay be used fo measure dose ra%é in
extreme emprgency condition,

Energy dependent (generally gamma onty)

Can be accidentiy discherged.

Off scale total exposure cannot be

detormined.

13, totliceable blood chenges occur at what ganéraﬂllavels of ecute radieticen

exposure?
Ans. 25 to 50 REM.

Wno must be notifled by the rediogrepher prior to meking "Open Air"

.
expcsures, and what information is given?
Ans. a. Health Physics, Security, Area Supervision
b. Source to be used and type of dpefa#lch
c. Sterting time
d. Preceuvtlons
e. Length of time to complete operation

'5.
" exceed what time period?

Ans. 3 months

Each radiation survey instrument shal) be callbrated at intervals nol to
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16, Mhaf is the genera! cowse of action you wouﬂd follow if a source be-
came s?uck out at the end of The souwrce fube affer a rout!ne exposuire?
Ans, o. Attempt io crank fhe source back fo its shieid. .

,'b; .Noftfy‘Hea{fh Phys!cs and radlography supervision.
c. Msinialin swvellisnce cver the area untii assistance: errsvy“;
de. Ca'e§uley shieﬂd the expesed source with avalisble shielding,
i.e., earth, concrefe biock, sand bags, lead, efc,
8. Cerefully disconnect scurce tube at the projector end &ttempt
to loosen source by wriggulng4¢ﬁe drive cabie,
17« What Is the procedwe required when a radiogrepher loses a film badge
during a8 shift? |
Ans, @a. Leave the radlographic sitep‘
b, Notify Héaﬁth Physics.
c. Obtein a new film badge.

18, Who has fhe respensibifity for securely Bcckcna he source container and
‘performing the Final survey on the pﬁ’ojec_'ior and where is this infcr-
metion recorded?

Ans. The Radiographer - final survey on Gamma Radicgraphy Dste Sheef.

IS, what Is the titie of'?he Feders! Regulafions governing use of radic-
graphy sowces?

Ans. Title 10, Part 3.
20. What is the LD ~ 50 Dose?
Ans., L0O R whole body.



Dsscrip?lon of Overall Orgenizeilon Structure and interns) inspecticn System.

OPERATIONE

vil.
A, Organizaﬂonsﬂ Strueture '
The following dlagrem shows the orgenizationsi relstionships as they affect rud!ogrephlc opsratlions
conducted by the Baitimcre Dlivisions of the Yerfin-Maristta Corporation.
BALTIRORE
VICE PRESIDENT
. S t
| . | g
QUALITY ADMINISTRATION RANUFACTURING 1
DIRECTCR ARD DIRECTOR
INDUSTRIAL RELA'I’IOS\S :
DIRECTOR
N B | )
- — } I _ g _, _
QUALITY PRODUCT INSEPCTION SECURITY RANUFACTURING © . DETAIL MNFG, |.
ENGINEERING AND PROCESS CONTROL AND SAFETY ENGIREERING AMT - AND WELOMENTS
QUALITY HEALTH ADVANCED #NFG.,
LABORATORIES PHYSICS TECHNOLOGY LAB,
RACIOGRAPHIC RADIOGRARHIC RADIOGRAPHIC
OPERATIONS OPERAT I CNS
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B. inmternsl Inspection System

The foliowing diagram shows the managemanf system estabiished to control
the potential hazerd resulting from redlographic operation.

HEALTH PHYSICS

e e

' QUALITY I '

! | PRODUCT INSPECTIONS! |

I | & PROCESS_CONTROL | :

]

! | = = —le = |

i , | I 1 l

QUALITY ADVANCED DETAIL -
LAGCRATORIES : MANUFACTURING PANUFACTURING

s TECHNOLOGY LABCRATORIES & WELDMENTS
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l. The Chief, Health Physics Section Is responsibie for the deveiopment

-and cbnddc?fof'aﬁ‘effecélvé'radiofogfééi”éafé?y‘programo He Is dele-

gated the authorlty for this program fh%dugﬁ several official compeny

crgenizational documents.,

(a) Operating Instruction No. ER-0-0:B3 entitied - Health and Safety

‘Administration.

"This document provides for the establishment and surve!!tance of

5radlblﬁgfcét'safefy précficés aﬁ&”ﬁrocédures. It also provides

" that the Chief, Heaith PhysiéS?Séc??on represent the Director,
- Administration and induéfriaiﬁRéia?fpﬁ on radiological safety

" matters with Government sgencies..

Procedure No, OP-Bli.107 entitled - Control of Radioactive isciope
Materiais | | »

This document esfaytishes_fﬁgfifﬁé chjéf,.ﬁea:%h Pﬁysscg.sec&ion
shall revféW‘and apprové.Byﬁrédpé%umé?éfiaﬁ purchose requests ang
the plans for the use'o¥fthesé materials Yo assure that employees
are ‘propetly educated to handie’equipment and/or work in areas
where radioaciive materials are used; monlior empioyses handiing
such materiats and the controtled area in which they work to

assure compliance with radiotogical safety requirements; obtain’

rgbverdmeﬁ%é?fbpprovaﬂs au?hor}i?hg'pﬁfcbase, use fransfer and
“disposai of suech materials; check all Incoming and outgoing shipw
‘ments of radicactive material to ensure cbméséance with Federah
‘and State reguiations, Radloactive meterials shail only be used

in controbied areas by personnel who have been approved to handie

such materials by the Chief, Heaith Physlcs Section.
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The Chief, Quality Labérafories supervises the devevopmeh# of non-
dgestructive testing technﬁqdes._ He is resvponsibﬂe for fthe safe conduct
of rediographic oparations in accordance‘éifh company procedures and
other regulatory requirements.

The Chief, Advanced Manufacturing Technology Leboratories supervises the
devalopmental testing of new menufucturing fechniques. He Is respensible
for the safe conduct of radiégrbpbﬁ; cpera?ions In accerdance with
company precedures an& other regulatcry requiroments.

The Superimntendent, Weldwenis supervises fhe groduc#ion and radicgraphy

of menufactured items, He is responsible for the safe conduct of radio~
graphlc operations in accordance with com@any procedures and cther
regulatory requirements,

Personne ) representatives from ihe'Quanify'Produc%s inspec?ion and
Process Control Depsriment Inspect to sssure that rediographic operetions

within manufeciuring are conducted only by cerfified radiographers.
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GAWM RADIOGRAPHY DATA

AFEC LECENSE NO.
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i

Survey Ingfrumeny

Self'oNc. - - - ’
! ~

|

; Source Desimater
] Tele. _ Radlography serial No. Pro jector Security Reading
: o] Ext. | order Location erjal Mo« | weke & Not{¢ied |
| Dapt, No, Date | Strength | Model Personnel Start |Finish
: ' To0. Li2/L98 —
jr. 192
T.0, ho2
co 60
Max§mum Bax, Dose Source
Source/ Exposure Tige tater- Mcﬁ Dose Rafe Rate at Re- | Returned
i Fitm Fiim fal { nes T stricted To Projector :
; [} J Co ¢
; - Code Stze |[Distance |Star¥ A Finish | Tota!l Operetor grga%daw & Monitared mments
.
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|
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FINAL PROJECTOR SURVEY (LOCKED AND MONJTORED)

Radiographer 's Signature



