YTTELEDYNE OHIOCAST

1075 JAMES STREET . P.O. BOX 900
SPRINGFIELD, OHIO 45501
TELEPHONE (513) 325-7631
TELEX 205415

July 7, 1983

United States Nuclear Regulatory Commission
Radioisotopes Licensing Branch

Division of Fuel Cycle and Material Safety
Washington, D.C, 20555

Gentlemen:
This letter is in reference to our license 34-00412-03.

Please be advised that an organizational structure
change has been made at Teledyne Ohiocast.

The following change is in effect:
Assistant Safety Officer - G. Epley

Mr. Epley has been appointed to the position of Assistant
Safety Officer to replace J. Mahajan, who has been
transferred to othor duties at Teledyne Ohiocast.

The following is a brief description of the education and
training experience of Mr. Epley.

1. Seven years experien.e as a radiographer Level I
at Teledyne Ohiocast.

2. Attained certification as Level II Radiographic
Tessiting per SNT-TC-1A on 6/24/83,.

An announcement of this change was made to the employees of
the Radiography Department of Teledyne Ohiocast effective
7/5/83.

Mr. S. Hart, who is the acting Safety Officer, attained his
Level 111 Radiographic Testing per SNT-TC-1A on 3/27/81.
Since that time he has been employed as the Supervisor of
all testing and inspection.

Should there ". any questions or comments, I ask that they
be directed tuv this writer.

9408238385 840712 Sincerely,
34-00412-03 PDR )’4Qv.ék }kﬂcg&)é
¢ .
John A. Jordak

Technical Director 134-’2

JAJ/pt
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g 4% TELEDYNE OHIOCAST

July 7, 1983

NOTICE NOTICE NOTICE
TO: All Employees - Radiographic Testing
FROM : John A. Jordak ~ Technical Director

SUBJECT: NRC License 34-00412-03

As of 7/5/83, G. Epley will act in the capacity
of Assistant Safety Officer for this department.
He will assist S. Hart, who is the Safety Officer.

\ //M, &/ ‘)V.«‘A/

t(Iohn A. Jordak

15472
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PTTELEDYNE OHIOCAST

: ' 1075 JAMES STREET - P.O. JOX 900
SPRINGFIELD, CHIO 45501
TELEPHONE (513) 325.7631

July 27, 1983 TELEX 20-5415

OPERATING INSTRUCTIONS FOR GAMMA INDUSTRIES SOURCE CHANGER

For Removal of Decayed So'rce and Installation of Replacement Source.

All source exchanges to be conducted by Safety Officer and will be conducted

as follows:

1. Be certain to Lave an operating survev meter on hand.

2. locate the source changer within two feet of the shielded head.

3. Pemove plug or source tube from the machine outlet.

4. Remove ROIND PLUG from source changer. Save (NFW) source number plate.

5. Connect the short source tube supplied to machine outlet and source
changer outlet.

6. Connect source position indicator control to machine lock box and
extend control so that operator is positioned full 25 feet from machine.

7. Run decayed source into source changer by turning control handle
clockwise until source stops in the changer.

8. At this point, the survey meter should be employed to insure that source
nas been safely located in shielded position.

9. Disconnect short source tube at source changer and disengage disconnects,
being careful not to pull out source.

10. Replace ROUND PLUG, securing decayed source in changer.

11. Remove HFX HEAD PIT'; fram source changer, being careful not to pull out
source cable inside.

12. Carefully pull the source cable disconnect only enough to allow joining of
disconnects.

13. Join disconnects on control cable and source cable.

14. Connect short source tube to source changer outlet.

15. Pull source into machine by turning control handle counter clockwise.

16. After a monitor check has been made with a survey meter, remove short
source tube.

17. Replace HEX HEAD PLUG on empty source changer hole.
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OPERATING INSTRUCTIONS FOR GAMMA INDUSTRIES SOURCE CHANGER

18. Remove decayed source number plate fram plate holder on m~chine and replace
with new source mumber plate attached to lead seal wire. Attach oid source
nurber plate to source changer cap plug by lacing seal wire provided through
number plate when sealing returned source.

19. Two (2) Lead Seal wires have been furnished with vour new source. One (1) is
to be used for re-sealing sowrce changer cap plugs and attaching old source
nurber plate, and one (1) for sealina "U" Bolt Lock on changer box.

20. Two D.O.T. style shipping labels are included in the envelope.

These are to be pasted over the similar labels on the shipping box.
The blank spaces should be filled in as follows:

Principel Radioactive Content - Spell out: Iridium 192 or Cobalt 60,

not IR 192.
Activity of Contents. . . . . . . Number of curies
Transportation Index . . . . . . By radiation survey - MR/hr. at 3 ft.

21. Return the sowrce changer containing short source tube to:

GAMMA INDUSTRIES
2255 Ted Dunham Avenue
Baton Rouge, Louisiana 70821
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KOWIPE LEAK.TEST.KIT PROCEDURE

1.0 PREPARING THE UNIT FOR LEAK TESTING

: P | All leak testing will be performed by the Radiation
Safety Officer.

1.2 A source is contained in the unit to be tested, be sure
to use a survey meter to prevent exposure during all of
the following procedures. The survey meter that will be
used will be the CDV 700 Unit.

1.3 The source is contained in a remotely operated unit, dis-
connect the source tube from the shielded head after
checking with the survey meter to make sure that the
source is in a safe position within the head.

2.0 TAKING THE LEAK TEST SAMPLE

2.1 Open Kowipe Leak Test Kit
(a.) Disolve the contents of attached packet in a

small volume of water.

(b.) Remove swab in packet on left. Dip cotton tip in
solution and proceed with the wipe test by
swabbing areas nearest and most accessible to
the source.

(c.) Replace the swab in the same container from which
it was removed.

(d.) Remove the second swab and perform the wipe test
with the swab dry.

(e.) Return the swab to the proper container.

132472



2.2

2.3

Measure the radiation level gz‘the surface of the test

tube,

NOTE: The instrument that you use for this measurement
must be accurately calibrated, and it must have a scale
that permits accurate reading of the radiation value
given in these instructions.

If a reading of more than 0.5 mr/hr. is observed, follow
the procedure given in Paragraph 3.0.

If a reading of less than 0.5 mr/hr. is observed, follow

the procedure given in Paragraph 4.0.

HANDLING PROCEDURES FOR SAMPLES READING MORE THAN 0.5 MR/HR

If your test instrument shows a radiation level of more
than 0.5 mr/hr. at the surface of the test tube, there
may be gross contamination of the unit, and the following
steps should be taken:
(1) Put the test swab back in its place in the shipping
container. DO NOT SEND IT TO GAMMA INDUSTRIES,
(2) Immediately remove the radiography unit or source
storage container from service. Keep the leak
test sample and the contaminated unit together
in a safe place until decontamination personnel
can take care of them.
(3) As soon as possible, call the nearest N.R.C.
Operations Office. Inform them of your findings

and subsequent actions.
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(4) Contact Gamma Industries and provide them with

the same information. Use the following address

or telephone number:

Gamma Industries
2255 Ted Dunham Avenue
Baton Rouge, La. 70821

Attention: Radiation Safety Officer

Telephone: (504) 383-7791

4.0 HANDLING PROCEDURES FOR SAMPLES READING LESS THAN 0.5 MR/HR

4.1 If your test instrument shows a radiation level of less

than 0.5 mr’/hr. at the surface of the Kowipe Leak Test

Kit, you mail the sample to Gamma Industries for further

testing and certification. You are not required to
return the sample by kiilway Express. No radiation
warning label need be affixed to the outside of the
shippinz container.

4.2 Be sure the requested information is completed to
properly identify the source.

4.3 Return the Kowipe Leak Test Kit to Gamma Industries

for analysis (same address as 3.1 item 4)

/ ./
PREPARED BY: e /
s

Steve Hart
Safety Officer

/

/

—
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To dasceribs a gemuaray, va wush first loclk at tha corstructien of an
atom. Savevai rundamentei parts {or particles) of ile atom musy fivy:
ba duserilbed, '

(A) Elceiren - a negative charged partilela orbiting around a
centaral mass,

(B) Proion - a posttive charged particlo in tho contral nsus of
an &ien.

(C) INsuiven - a noutral rmartiecle havirg no electrical charge in
the caatral auce, '

Therafore, an aten is a contral misg of rrotons and noutrons with
orbiting claztrons, Sinzs an ctoa has nc eloctricel chargs, <he nuwne
bar of alectrons cqual tho munbar of protons.

The nurbar of proions or elzctrens dofine the atomic numboar, and the
atomie weici is tho cax of the noutrons and protons. All the krewn
elomunia cuea as carbea, ioding, lead, geld, c¢te. are componed of
electrone, psozens and neatreas, thase and many mora elemaats w2y
oxint ia ona or wore royrs having tho sare atemic pumbor, buot having
a difiorent atenic wmiaoht, Yhon the atemie wiight of an elasvini is
difforeat frem its avcble or sitandard knewn form ox conarmingd weiaht,
4% 1 exlicd an ifvotora. MNany isovepos eye “cteble”, that ie  they
remain ag ;s without chorsa, other icotorea are "unstabla” .rn that
thoy ny cliang? spontenccuaiy. Tho unsteble isotore may relcase
onoxrgy in this chonga, this energs may be in the ferm of airha, ksta
and/or gcrna radlation, such izoropss are tornned radicactiva.

Tho usn of & magrotic ficld glves us an idaa of what the partia of

the arorey «f the radiocaciive isolope is mads of, the alpha particle
oes to the asqative palyr tharefore, the aipha particle is pagitive
n chirge, ths bsta perticla iz draxn to the reeitive pole, Tharolor
it i negative, end th? comua redlation cdoea net ge to clthox poleg
thexrafore, it must be nevirzl and we may a2zswre it to be an energy

wave suzh as sound or licht or X-ray.

Vhat ay2 alpha and bata roys? Alpha and bata rays are not rveve ot
all, hut puviicles. Alpha reys (oarticlez) are holiuvm atoms -ihat
are pos.tively charged k:icauce of tho losz of two elcctrons. Eota
rays {particlez) aro very high sp20od elecirons,

1]
Some facts about alpha and bota particles -
(1) Alpha “"rays” ara entirely absorbed in an inch or two of auir,
' or cven a sihcet of paper,
in about L/4” of p.aztic.
(3) Vhile kesh aleba cad bets "reya” foninz (chaxgs tha ais

segalive or poukfive) «cacas throvah wvhich they pass, the

(2) Rota "rays” can be detected sfter traveling soveral ysrds ox
alpla pirviclie iciizes awore than {ie bota pertlele.
' |

104972 ?
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What cre g:ra yaya? Camta rays aro wavee of oasryy. Some facls
glout geiena xars - '

(1) Guorzz rays cro similar to X-rays oxcept gamsme rays aro of ouch
shorter wavae iongth,

(2) Camre rays are not datccied byr elcotirie or magnetice £iclde.
(3) Corye rays fonize caser through which they pasa,

(4) Come raye cro cdotectable afiaer passiny through ctoel, cone
excte, .dcad, ete.

(5} Tha siteatuvatlon of gomma rays pasning through a matoriel is
a ferctlon of the dunuity of tho mauerial.

Cerwa rays ¢ro elcoctrorzgnetic photons, idontical in nature with
X-rays and for this rcosen it is possible to use radiocactivo ivotopsa
as a subztituito for Xeravs.

UNXITS OF RATYATION DOSE

Curie: Tho originzl usage wag the cuantity of radon iu equilibriua
vith ono grim of rodium, Later the dafinilion was "that quani.iv of
‘material which uncorgoes the sana nunbor of disintegrations per second
as one ¢:ram of radivm”, '

A curio i3 row dofined es that quantity of radioactive material wvhich
undergons &7 blllion disintegrations por secoad. (Syumbol C)

Reentean: Unit of radiation intensity only, is now dafined as %hat
guuntivy of radiaticn, that ionizog lee of air t2 produce one alcse
troztatic unit of clcetricity oif either sign, or; that cuantity of
racdlation guch thet the accousiated corpuscular ercaion par 0.00298
group of aly producca in cir iona carrying ona eloctrecatatic unii of
quantity of claectrieily of either sign. (Symbol R)

Rad: 7TLo unit of cbhrorbed dera which is 100 exgs per gram of material
and 48 tha ncasuro of tho cnorgy inparted %o matter by fcnisincg rar-
ticles por unit macs of irradiaved matorial at tho phase of intcrest.

Rens Tho reentgon-cquivilant-nan, That quantity of any tyes of
ionizing rxadiation wunich, wicn obsorbod by man, procusas an 2ifeot
oqg}valvut to tho abaorption by man of ono rountgen of X or garuma
ra utiono L

The followirg are consideored ecquivalent to a dosa of one rem -

1 Roontcon of X or gemea radiation,

1 Rud of X, marma. or bata rad'ation.

0.} Fed of nmutveona or bigh waergy proivons,

0.05 Lcd ci particies heuvaior vhan protens with sufficlent encrvoy
to receh tho Jeas of the oye {aiphu end scecolorated diuicronrs..

' 154724
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!glljcwng:. 171000 of a curde, 1000 aillicusios are required i: mal

cno cunce, {Sybsol ne)

Millivem: 1/1000 of & rom, 1000 milliress are requirad to mako eonsz
rem, (Syimbz) mr) '

Micreouriz: 1/1,000,000 of & curio, one nillion microcurioes reduirend
0 maka cae curie. (Syzbol 7’«':)

HAZARDS OF :rCI03IVE paniioich

Exposure by radiation occurs to all humeng, animales and mattor. Taie
- Gxposure s patural and i in tho feram of cosmia rays. Thoeso ccanic
rays averag? about 0.1 R/vear at sea levzl; in aigher altitudz: cuah
as Donver it may be as hioh as 0.5 Rlyear. MAn z-ray ezaminaticn nay
ba as high as 0.5 R 0 § R war exposurd, while a fluoroscopic :ranti-

o

nation may produca 10 to %0 R par minute of oxXposurae.

The prascat A.E.C. requlations limit exposurs dozages to 1.25  rpar
calenduir quartar to *tha vhole body, gonuds, ares and blood forring

rts oxcopt whore sveeific requircroats ava mat. Tais azmouns: to

Gag then 1CC urfveck. The total cecwmlzative drsaga ghovld n-t
exccad S tines your age at the last birthd.y less 5 ainus 18 v (ayae
18)). This is no mwore than an averaga oi & R for each year afies
your 18th birthday. 'The nuximum doco in ono waik should acl «:reaad
300 mr (vhan pucailssion iz granied). Enersioney expoinras to 95 Damg
once in a lifetimc is ascured to have no affast on radiation tcler-
anca. '

The eetirated doszo for varying degreo of injury might be put irto
table form as follows:

Dosa Pate Poriod of 4ime Effest

500 R/cay 2 days Deatih nearly 1007%

100 R/cay Until cdeath _ Average survival tire 15

- days, 103% dsath 3¢ days.

60 R/day 10 days. : Death or high rate ef

' o crippling. injuries

30 R/cay 10 days Moderate disabiliti:s

10 R/day 365 days Sone deaths

3 R/day Fow months No drop in efficicncy

0.5 R/day Many months No large acale drep in
lifo span

. S e —— — —
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The effoct of acute radiation cosago to tho whole hody is:

0-25 R
25-50 R
$0-100 R

100-200 R
200-400 R
400 R

600 R or nore

Ro obvious injury

Blood chance = no injury

Blooc change, como injury

Injury, vossible disability

Injury end dizability, d-ath pogsibla
Doath to 5G9

1007, Pcath

S ST e —




5

METHODS OF CONTROLLING RADIATION. POSE

The threo methods of controlling radiation dose are (1) shielding
(2) distance and {3) timo.

A short doseription is includad along with an examplo or two for aach
method of control. In actual practico all three mothods are uscd at
tho sama tine, oaly undor very rure circumstances would onc or two
methods be ignored. Therefors, for ficld use or caleulations for safle
oparations each part musi bz appliced iwhon calculationz for racdiation
protection are made to dotermine what the radiation will be.

Shiclding

One of the means of protection against exposure to radiaticn is the
placenent of some raterial betwoen tho source of radiation and the
individual. This process is called shielding.

Shieclding, or to ba more correct, the absorption of radiation, rcduces
the intensity of radiaticn from isotopes according to the shielding
thickness and density. .

The effectivoness of the shielding material varioes according to its
density and also varies according to the radiation emitted from the
various isoctepes,

Tho thickness of a material required to reduce radiation intensity to
ono half or ono tonth of its previous value is callcd its half valus
layer (HVL) or itas tenth value layer (TVL). The following tables are
the values for common materials with Colbalt ancd Iridiums

Material %0 192

Lead 1/10 l1.62" 0.64"
1/2 0.49" 0.l3”

Concrete 1/10 8.6" : 6.2"

or »

Aluminum 1/2 2.6" 1.9

Iron 1/10 2.90" 2.0"
1/2 0.87" 0.61"

The following are examples for shiclding problems:

Example (1) How much lead is required to reduce 15000 mr/hr COGO
Radiation intensity to 15 mr/hr? :

Radiation Pb (TVL) Inches
Solution 15000 iy /hr 0 0
1500 wnx/hr L1 1.62
15C nr/hr 2 3.24 L
15 mr/hr 3 4.06



Exampla (1) continued -

Ansver - 4.86 iﬁchos load remuired.

Examplo (2) How much conecrote is remuired to reduco Iridium radiation
intonsity from 25000 nr/hr to 2.5 mx/hr?

Radiation Concrete (TVL)

Inches

Solution 25000 mr/hr 0 0
2500 mr/hr 1l 6.2

250 mr/hr 2 12.4

25 nr/hr 3 18.6

2.5 mr/hr 4 24.8

Ansver « 24.8 inchos of 6oncrota rocuired.

The attached chart ray ko used to calculats the amount of lead or
concrote required by use of a rcduction factor. An example of this
wou).d ba 50,000 nr/hr of Cobalt dovn to 5 mr/hr. This is a rcduction
of 20,000 mi/ar 10,000 por the chart 35 inchos of concrote are

tequi rﬂ_ao
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Pictanco

Tho best , otcetion fron raciztion i3 semo shiolding material, tho
hoavior (cr donser) tho materslal tho bottor, kut shielding materilala
are not aliays availablo in a ucaabloe shapa or quantity. Thererore,
anothor protcetion {for radlation zafoty rust ba uwced. This is dis-
tance botwoen the cource of radiation and tho individual.

The mathod for calculation of distanco and radiation intensity is the
inverse scuaro low. Sinco X-ravs and grrcaerays trevel in straigat
lincs 4n all dircctions, it can ba said tlat 4f en oporator is tuo
foct avay fron a source ho will rcecoive_1/4 the radiation he would
roceivoe if he wore one foot avay. I = b2

More often the operator is concerned with doterming what an intensity
will ba at & new or unlnovn distanca. These then arc unknowms to him
and can ba calculated from tho known distance and known intensity,
honco the following formula.

Intensity Unknowvn

Intonsity Knewn

Distanco X Dictance of Inown
Distance X Distance of Unkaowm

“Pron this cne formula all distances or intensity facters can bz zal-
culatod.

The following i3 the radiation cmitted from one curie of Cobalt or
Iridium in nr/hr.

-

Isotope 1 Moter *® 1 Foot
80 1350 . 14500
IRl92 550 © 5900

(* 1 Meter ecuals 39.37 inches)
Example (1) 1 Curio of Ccbalt. What is its intensitv at 5 feet?

Solution Iy _ Dx2
Ix Dy
Iy o1 x 1 foot?2
14,500 mr/hr S5 x 5 footd

s 14,500 mr/hr
Iu i3

Angwer Ipg = 500 mr/hr
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Examplo (2) 0.5 curie of Iridiuwn. What intensity at 2 foet?
Solution 0.5 curio = 0.5 x 5900 mr/hr at 1 foot

0.5 curio = 2950 mr/hr

%g . Dx2

S T4

Iy « 131 foot?
g50 Cota

gr?hr Jd X J Lot

W e z_slgo mr/hy

Answor Iy = 339 nr/hr

EXAUPLES USING TRIE

BExample (1)

Exanplo (2) Hov many nr weould you recoive 1ﬁ 10 seconds

1 hour « G0 ninutes
1 ninuteo = 60 goconds

IZ tho radiation ot a eiven point was 20000 mr/hr,
what would Lz thoe mazlizia t4us you could rozain

there to got a doge of less than 11 mr?

20000 mx/hr
Solution; (a) B0 min/hr

ib) 3358.8 nr/nin
b) 233.9 nr/min
60 sce/min

$5.55 nr/sec

{c) 5.55 nr/sce x 2 sac |

Answor 11.10 mr for 2 pesondg

radiation of 15000 mr/hr?

15000 r>/hy
Solution: (a) S0 Sia/ne

250 nr/nin
(b) 250 rrinin
b0 ceoysnin

(o) 4.16 nr/sec

(d) 4.16 nr/seo x 10 peo.

e
e

aisworg 4
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BOORUM & PEASE *

WORKING TIME

When shielding i3 not available for protcction againat radiatien and

~ tho areca in which you must work i3 restrictcd, ona othar mcans of

safoty from radiation rcrains and that ic tho amount of time of oxpoouro
you can tolerate. Tho cdoternination is straight forward.

1 hour cquals 60 minutos
1 ninuto equals 60 gozonds
1 hour cquals 3600 coconda

(Exanmple 1) How many scconds could you rcmain in a radiation area

whore tho intonsity is 6000 mr/hr if you do not want to
racoive over 10 nr.

6000 mr/hr § 3600 sec/hr

g%%% nr/sac = %’ nr/soc
10 nr ¢ § nr/see
0 mr 10 x 3 soc
2'5'_" N S =« 6 paconds
3 nr/sec _ ==

(Exanple 2) If you romained in a radittion of 10000 mr/hr for
30 seconds how much radiation would you receive?

Solution: 10000 mr/hr < 3600 gsec/hr

10000 n;]hr
JoU0 cec/ir

b

~3 nr/sec
2.22 mr/sec x 30 sec

" Anowar 66.6 mr

P - e T v~



‘RADTATTON DETECTION

Uso of Padiation Survev Instrunonts

Survoy moters used for dotcction of radiation are of tho ionization
typd. In en ioaization chanbor ulcn ieonization occurz in a ¢gog in
tho vrosonca of an alectric field, tho ions will move in oprocite
dircctions, cach going to the elcatroda havina the chargo oprosite
that of tho fon. If tho clecetrodoo are connceted to o kattory, the
dons reaching the elceetredss will give uwp their charga and bicona
noutral avain, kut at tha expeasa of reroving chargn from tho kattory.
This results in a currcnt flow throvgh tho battery and tho external
circuit. This curront, though cuircmoly small, een ko nmsasurcd in
torms of rodictien intensity required to procuco ionization. Inztru-
monts of this typa are uscd for health monitoring and suxvoy vork.

The cctval manual oporation is as follows: the instrumont is turnod
to tho battory choel or filoment pooition which is uscrul as a quick
cheel: to gaa if tha instrusmont is oporable and allowod to verm up.
Somo instrumsnts have a zcro point on the control kb, othcrs aroe
adjustced for mero whon on a givon scale. Tha instrunznts have throe
ranuos, 100X, 10Z and 1X in this ordsr, tho reason for tho dasconding
ordor is to protcet the instrumcnt from going off scale, and cosaibly
bonding the indicator orcdor. Tho scales will mcasuro in the casa

of 4ha Nuclcar Chisagoe 2588, 2800 mr/hr, 250 mx/hr and 25 mr/hr.

The rangos of tho 'Iracerlad SU-1-E are 1500 mr/hr, 150 mx/hr and

15 mr/hr. Tho instrumonta are to b2 used in any caco of emcraoney
or whara control and survoy aro to ba made asz required by ALC regu-
lations Part 20, 30 and 3. '

Anothor type of radiation instrument is tho Geigor Counter. This
typo of instrumen: is used in ercas where radiation intensity is
low, where ionization typ2 instruwcnts are not accurato ( in our case
it is impractical 1lthough it night ba accurate enough). Tho Ceigor
.Countor can ba used for moasureomont of low intensity bocause of tho
ampiification within its ionization chambor as well as tho amplifi-
cation circuita. Each bit of radiation entering tho CGoliger tuvke
preduces an avalanche of ions; cach avalancho can darlect a needle
or can producce a click or can light a lamp bocause oi the amoiifi-
cation circuit. The Nucloonie Uranium Findor and tho Traccrliab
Laboratory monitors are this typs of instruvent. These inotrumonts
can ba used for monitoring or for room survoys, but should not bs
used for any of the survoys required by the N.P.C. unleoss parmission
has boon given for spaciiic applications.

Calibration Ferformed by Gamma Industries, every three months

on each instrumenc.
The {onization instrursnte are calibrated in the following manner.
,Uoing a known pourco (typs, curage and radiation intcncity at cno
foot), rings aro drawn or distances moasured for dififeront lovels of
racdiation for cach ranga, two lavels for cach sealo range aro reguired
Tha intensity is calculated for the distances and tlo ranges to ke
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ocalibrated., Tha scurco location and the centcr of the lonization
tubs aro ~incd uwo. The sourca i5 exposed and a reading mads, caxo
should k3 vocd to protcet tho porson doing the calibration and all
who ray k> areund hin, Loch of tho threa rangss, tho 100X,” 104 and
1X, arc cheelad in this monner. Each scale must read + or - 207 to
bo acccptablo for ucQe. .

Limitations

Tho ionization typa instruments ghould not ba used where low inten-
sity rodiation is prcsent bicause of its inaccuracios ¢t low intcne-

sity ranges.

Geigor Counters chould not ba used whore hdgh radiation intonaoity

is uscd bocauza of its tondoney to “slug” or to boconmo "inoporable”
due to an oxccss amount of ionization. Each avelancho of ions

causes seme audible or visiblo rcaction. If thoco avalanches &ére eo
rapid that the Coigar tubs cannot rccovor from tha provious avalanche,
which may havo cccurcd only a fraction of a sccond carlier, ths
audiblo or visiblo siem=zl will not rcgistor until the avalanches are
again reduced. ‘4his tondoney to “clug” makes this instrumant vngatise
foctory for cmorgency or survey work, but does not limit its uzeful-
nass as a monitoring tool.

.
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Survoy Techniques

With the knovledze of tha source, strongth and typo of sourece, it is
an casy rattor to dotermine vhat aro gaie linits as rcguired by tho
N.R.Cc.  resulations in Part 20, 30 and 34, Oncc tho resuired shiold-
ing and distanccs are laid out, a survoy ghould be mado with a cali-
bratcd svrvey (ionization) moter to chock tho calculated rceguircuonts
for restricted and radiation aroas.

there a roen is built for tho spoeific purpoeso of containing a
rodiation vourec, signs should ba aifixod wvarning of tha prosonco
of radicactive material and algo within tho roca arcas of high radie
ation should bo posted, and catrica locked or kopt under conctant
survoilanco. -

\hore an outsida arca is to bs usced tho arca muat ba complotoly
ringod off with ropo, wire, feneing, ote. and tho radiation arcas
must bo posted and the rostricted arcas kept undor constant surveil-
.anca. Sions must notify tho passorby of tha preseaca of radioactive
materials te roeduco tho chanco of cposuro. ‘"ho aroa laid out nust
bo curzoycd te ba cure that the caleulated liuits of radiation are
corrauct.

The survey technique is vory simplo thorcaftor - uso tha survey
mator to chcek calculations of radiation, uso the survey meter to be
sura of tho presonce of radiation, use tho survey neter to ba suro of
tho roturn of the icotopa to its storage or shioldad position, uso
tho survey motor as the best protcction againct acsidantal esmogure,

Tha knowlcdga of whera radiation exists, how much, and from what
dircetion are the first requircments to setting up protection,and
a survey is tha only sure method for the radiographer to dotermine
its prcscnce.

..
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PERSOIMEL LONITOTINS TOUIPITHT

{1n P - -
'%'}ITﬁfEIZqo iz a piceco of photographic filn in a waterproof caso.
An outer case holds tho filn and motullio f1ltors vhicihh diserininate
botuoan diffcerent encray ranges, (hota, gamma and xercvs). ‘iha
f4lm kacdve has two parvg - & cummulaiivo (13 week) part end a wookly
part. f4acso fllns aro ¢-vclonsd and the blackening exfoet on tho
£iln is indicative of tho radiation received by tho kacyo and the
woarer. /Jn adventage of tho film badga is that a recoxd igs nida
which cannot ko altcred or lost throwgh impropor reacing and re-
cording. A disadvantogo is the dosage recoived cannct ba doter-
mined until aftor development of tha film.

Poclot Doninstor -

Wi incviuoont is a quarts f£ibor electroneter with a aleroscop2 to
allow it to bo reoad. During tho morning tho dosimeter is charged so
the secale reoads zoro. During the day tho wearer may read 4t at any
timo and doternmino tho amount of radiation roceived. ‘Tha advantage
- of this instrum:nt ic that an oporator finding ho iz roceiving too
much radlation can adjust his technique to rcduce his ciposure.

Pocket Chambors e
Vo pocroe caciber is an donlzation chanmbar which iz not read
“directly. The pocket chamber is charged and read on a soparate
plece of ap=aratus. Tha principlo of oparation is sinoly thiss

the pockot chambor is a spcoeial fornm of condunser which discharges
during exposure to radiation. Tho charger ig the recading portion

of this instrunent which also contains the quartz fikor which indi-
cates the amount of radiation received by the pocket chamb.r and the
wearar. '
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Radiograrhic Fryuivrant

Tho radioactive isotopas will ba uced in Budd Co. (Camma Coxp.,
Nucloar Systems and presently called Tatnal lsasuring Systons)
machinca. These rachines are for remoto handling of tho isotopos.
Tho Cob:1t-060 is contained in tho llada) 52 [ultitron rachino wiich
ecan hold two sources of Colalt up to 80 curios.

will hold up to GO curics of Iridium 192, =
Model 10O wall hold up to 100 curies of Iridium 192
The construction of thesa machines ic &s followa - tho "hcad” is
mado of lcad and is covored with Aluninum, Within tho hzad is an
#S* tuba which storos tho icotoro, the front of tha “S” tubo is a
colimation cono; tho back is connccted to a lock box.

At tho front of the ”S” tube a projecction tubs of woven coppor is
connacted., This quides or leocates tho scurco for cxposure. At the
back is a lock bo:xz which is connceted to thoe control cabla. This
consists of a 46 foot cable and two 23 foot quide tubzss. The cuide
tubas and cable are ecnnected to @ crank. The ecrank moves tho
*gourco projcction cable” in and out whon exposures are to bo made.

One end of the cable is silvor soldored to provent it from unraveling;
tho cthor end is swagged to a coupling or “disconncct”.

The source iiself is in a stainless steol capsule which is waelced
togother and swiugged to a woven wire on one end; on “he other ond of
this wire is swagged a coupling or“disconncct”.

The source coupling is connocted to the source projactio-n cableo and
tho guido tubo serzwed into tho lock box and tha projection tube is
gerowad into the ‘ '” tube in the head, and tho set-up is complote
except for unlockiry the head to start tho process of radiog:aphie

@xXposures.

When not in use tho radiocactive isotopes arc stored in the hecad and
aro locked by the use of a spocial typo lock which fits over the
woven wiro that is conncctod to the sealed sourca. This makes
removal of the isotopo from tho head impossible execert in cuscs of
enargency or vandalism.

Tho N.R.C. regulations set the limits for radiation frem the surface
of storage containors. Thesoe must bo adhored to in order to produce
a safe operation. - oy




