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SPTELEDGE OHlOCAST
' ' 1075 JAMES STMET . p.O. BOK 900

'

senmoeino, Omo 4ssol

THEPHONE (SIS) 33S7631
TELEX 265415

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 Telodyne Ohiocast.

I The following change is in effect:

Assistant Safety Officer - G. Epley

Mr. Eploy has been appointed to the position of Assistant
Safety Officer to replace J. Mahajan, who has been'

transferred to other duties at Teledyne Ohiocast.
,

The following is a brief description of the education and>

training experience of Mr. Epley.
.

1. Seven years experience as a radiographer Level I
at Toledyne Ohiocast.

,

i

2. Attained certification as Level II Radiographic,

Testing 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 III 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.4

; Should there do any questions or comments, I ask that they
be directed to this writer.

h$h823OO5B40712 Sincerely,

h34-00422-03 pgg Q ,

;

0 *

John A. Jordak
TechnicalDirectorgg4h+

JAJ/pf

.. _ . , . __ _ _ . _ , __ _ _ . _ . _ ._ __ ._
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WTELEDYNE OHIOCAST" "" "" "
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July 7, 1983

NOTICE NOTICE NOTICE

TO: All Employees - Radiographic Testing

Technical DirectorFROM: John A. Jordak -

SUBJECT: NRC License 34-00412-03

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

L
&

John A. Jordak

,

"1
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WTELEDGE OHIOOAST
' '

1975 JAMES STREET - P.O. 80K 900
sponsoneto, cmo 4ssei

TEtEPHONE (513) 325-7631

July 27, 1983 intex 3ss4 s

OPERATING INsrajunCES FOR GAbEA INDUsrKLES SOURCE OIANGER

For Ikstaval of Decayed Sour and Installation of Peplacement Sour .

1.0 All source exchanges to be conducted by Safety Officer and will be conducted
as follows:

1. Be rtain to have an operating survey meter on hand.

2. Iocate the sour changer within two feet of the shielded head.

3. Pemove plug or sour tube frm the machine outlet.

4. Pemove ROtED PLUG frm source changer. Save (NEW) source nu:tber plate.

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

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

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

8. At this point, the survey meter should be splayed to insure that source
has 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. Peplace ROUND PIDG, securing decayed source in changer.

11. Remove HEX HEAD pit'3 frm source changer, being careful not to pull out
source cable inside.

12. Carefully pall 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. Repla HEX HEAD PLUG on enpty sour changer hole.
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OPERAT]NG INbTuuurIONS EDR GAlHA INDubTxnB SOURCE CHANGER

18. Besnove decayed sour nunber plate frcm plate holder on mechine and repla
with new source nunber plate attached to lead seal wire. Attach old sour
nutber plate to source danger cap plug by lacing seal wire provided through
nunber plate when sealing returned source.

19. '1wo (2) Iead Seal wires have been furnished with your new source. One (1) is
to be used for re-sealing sour changer cap plugs and attaching old source
nutber plate, and one (1) for sealing "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:

4

Principe.1 Radioactive Cbntent - Spell out: Iridiun 192 or Cobalt 60,
not IR 192.

Activity of Cbntents. . . . . . . Nunber of curies.

Transportaticn Index . . . . . . By radiation survey - MR/hr. at 3 ft.

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

GA% INDUSTRIES
2255 Ted Dunham Avenue
Baton Ibuge, Iouisiana 70821

,

- , - - ---a- - - - - , , , - ,n-- ,,-
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KOWIPE LEAK. TEST. KIT PROCEDURE

1.0 PREPARING THE UNIT FOR LEAK TESTING

1.1 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.
;

,
15472
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2.2 Measure the radiation level at 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.

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

the procedure given in Paragraph 3.0.

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

the procedure given in Paragraph 4.0.-

3.0 HANDLING PROCEDURES FOR SAMPLES READING MORE THAN 0.5 MR/HR

3.1 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 i

testing and certification. You are not required to

return the sample by Railway Express. No radiation

warning label need be affixed to the outside of the
~

4

shipping 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)
:

PPEPNED BY: . <- -

/
Steve Hart,

Safety Officer

i
;

|
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To doscribe a genn:aray, wo euss: first lock at ti.a conetruction of an'

atom. Scrc rai fundantental parto (or particles) of the aton cust firc.
7

bo.doscribul. . .

(A) Electron - a negativo charged particla orbiting around a
central traco.

(D) Proton - a pocitive chargod p,nrtic.lo in tha contral usi:a oft

an ctom.

(C) 11cutron ~ a neutral particle having no electrical chargo in
the ccatral nacc. -

.

Thorcforo, an aton in a contral naca of protono end. noutrons uith
orbitin'g cloetronn. Sir.co an ato a ha'a no alcetrical chargo, the num-.

bor of olcatrono cqual the nurber of protonc

The nenbar of protona or electrens define the atonic numbar,, and tho
atomic utight is the cuz of the noutrono and protona. All tho kncun
elemonta cuch an carbon, iodino, load, gold, etc. are compospd of-

... _

olcotrona, p. otona and ntatrcns, thaco and many nora oleman1:s may
orint in ono or moro for.nn hav.tng tho aamo ate:nic nuah6r', bat having
a diffort.nt atenic unight., Wnon the atomic usight of an elemnt ic
difforont from its stable or standard known form or datormir.ed txight,-

it la called an icotops. -1.hny isotepos are "ctchle" . the.t is,. they
rannin as iu uithout' chengo, other icotopoa are "unatable" in that

i they nuty change spontancously. Tho unctablo icotopo may reicano
onorgy in this chango, thf.a onorg7 may be in the form of alpha, hsta*

,

I. and/or gcena radiation, such icotopta are tormed radioactiva. -.

-

,

.

The uso of a magnotic field gives us an idea of what the parta of- -

. , the or. orgy of the radioactivo icotope is mado of, the alpha particle
goou to thu hsgativo. polo; therefore, the alpha particle is pacitivs
in chcrge, tha bota particlo is druvn to the pccitivo polo, Therofor<.,

i

it is negativo, and the c;ct: .2 radlation choa not go to oither pole;
thereforo, it must ha neutrcl and wo may accume 'it to be an energy
wavo such as cound or licht or X-ray.''

What ara alpha and bata rayc? Alpha and bota raya are not raye c.t
all, but particica. Alpha raya (particica) are holins atoms h t
are poaitivaly charged becauco of tho lors of tuo elcetrons. Eota
rays (ptrti.clas) aro very high spsed cloetrons.-

i
Some facts about alpha and bota particlos - .

(1) Alpha "raya" are c.ntirely absorbod in an inch or tro of afr,L

or oven a shoot of papor.'

(2) Bota "raya" can be detected after traveling sovoral yards or.

in about 1/4" of pt.actic.,-

(3) Kiii.'.o bo':h alpha ..ad beta "reyn" ionica (che.rgo tha air
nrtrativo or pon1H' o) gros throtch uhich ihny pe.ss. thq
alpha put.icio ic:.izes more than 1;he beta pe.rticle

15972* r
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What cro <;t::nt raya? Gare.a raya aro wavoc of unorgy. Somo factsC *

about gcica rayn - -

(1) Oc::n:a raya a- o similar to X-raya o::copt ga=a rays aro of nuch
'

chorter 1:nvo longth.

| (2) Cam.e rayo are not detected by electric or magnotic ficideo

! (3) Gan:r.c rays .ionico gaaec through uhich they pana., -

; . -

(4) Gcnc raya aro dottetable aftor paaning through ctee.1, con-
crato, lead, etc.

,

(5) Mia attentuation of gema raya pacning through a matorici is
a for.ction of the doncity of tho material.

. ...

Garata ra'/a aro alcetromagnotic photons, idontical in naturo with
X-rays and for this rcnnon it in bonaible to use radioactivo inotopsa
as a cubahituto for X-rays.

*

.

'

_UN_ ITS OP RADUC._I_O_ _N_ __D_O_S__E.
~ ' ' '

Curia: The original usago vac the quantity of radon in equilibrium
Fli'h ono gr.:n of rc.ditm. Later tho . definition ma "that quant:.tv of
ma,torial which undergoon the cana numbar of diuintegrations per second
an ono gram of radium". -

A curio .is now defined as ihat quantity of radioactivo matorial which
undergooc 57 billion diaintegrationc por cocond. (Symbol C).

Rconter::n t
-

Unit of radiation intensity only, is now defined no that
. quanzity of radiation, that ioninoa lec of air to produco one cloc~

trociatic unit of electricity of eithar sign, or; that quantity of
radiation cuch that the acaociated corpuccular exmcaion por 0.001290-

group of air producos in air ions carrying one electreatatic unit of
quantity of cicatricity of either sign. (Symbol R)-

.

Radt Tho unit of absorbed deco which in 100 crge por gram of natorial.

and in tho irt.nauro of tho onorgy inpartad to mattor by lonining par--
.

ticlos por unit maca of irradiated matorial at tho phano of intercat.
'

Rent Tho rcontgon-equivilant-man. That quantity of any typo of-

Ioiiining radiation uhich, uhen absorbod by man, producas an effect
equivalent to tho absorption by man of ono roontgen of X or qanma
radiation.-

.

The follouing are considored equivalent' to a dona of one re a --

' '

1 Econtgon of X or g. =a radiation.
.

1 Eud of X, garn% or b2ta rad'.ation.
0.1 End of n:utrona or high unorgy protonc.
0.05 End of particion hcanor than protena with aufficient enorgy

to reach the loau of tho oyo (alpha and accolorated d::. uter.onai.
<

15472.
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Mill ic triN 111000 of a c.urio,1000.mi .licurins are rcquired i o nab
*

-

(S Mbol me)
*

Cno CuriC. , .

J

Millirmu 1/1000 of a rc.m 1000 millirems are requirod to nahn ena
rom. (Symbol :ar)

Micrecurict 1/1,000,000 of a curio, ono nillion microcurios n. quiredto .mak6 c'.E curio. (Symbol //c)
.

.

HAZARDS 0.? EXC?SSIVE RADIT.TICli *

. Exponuro by radiation occurs to all humans, animals and matter. 'fhic. oxposure is natural and is in.thp form of cocmic rays. Thaca ccanic
raya average about 0.1 R/ year at sea love.1; in highor altitudes cuch
no Denvor it may be an high as 0.5 R/ year. An x-ray o:: amination nay
ba as high as 0.5 R to 5 R por exposurci, uhilo a fluoroscopic :::ani-
nation may produco 10 to 20 R par minuto of oxposuro.

The present A.E.C. reciulationa limit exposure docagos to 1.35 P por'

calendar quarter to tho uholo body, gonads, oyos and blood fo: r.ingparts arcept where specific rcquironoats ara mot. Tais amounS to.
'

loco than 100 nr/wcck. The total ccounulctivo dosaga ahould n-t
exccod 5 ticca your age at tha last birthd:.y loss 5 minua ~18 (E (cga-18)). This is no more than an averoga of 5 R for cach year afi.er'

your 18th birthday. Tho nuximum doco in ono we.Q should not crecod
'

.300 nr (when por:niacion is granted). Energoney cxpoeuros to !!5 P.o as
onco in a lifetimo is asaumod to hcyo no affect on radiation telcr-ance... -

The estinated doso for varying degrco of injury might bo put into
tablo form as follows:.

Dona Rato Period of timo Effect.

500 R/ day 2 days Death nearly 100%
100 R/ day Until death Avorage survival tin.o 15

'

days, 100% daath 30 days.<

60 R/ day 10 days. Death or high rato cf-

'
''

' crippling.injurica

30 R/ day 10 days Noderate disabiliti::
'

10 R/ day 305 days Sono deaths '

3 R/ day Few months No drop in officioney
0.5 R/ day Many months No largo ocalo drop in }

-
lifo span

|
,

.
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The offect of acute radiat,lon <ocago to tho wholo body in:o ' r|

0-25 R No obvious injury gi25-50 R Blood chanejo - no. injury
i50-100 R Blood change, como. injury
H

.

100-200 R Injury, pooniblo dicability |

200-400 R Injury cnd disability, dr.ath possiblo400 R Daath to 50%600 R or nore 100'/, Dcath.
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o IETHODS OF CO!!TI?OLLIl!G RADIATIOL DOSE. .

The threo methods of controlling radiation dose are (1) shiciding
(2) distanco and (3) timo.

'

A short description in included along uith an examplo or two for cach
mothod of control. In actual'practico all throo nothods aro used at
tho sama tino, caly under very ruro circumstancca would ono or two i

mothods be ignored. 'Ihcroforo, for fio.ld use or calculations for safo
operations occh part nust be applied whon calculations for radiation
protection are made to datormino what tho radiation will be.
$hielding

One of the means of protection against exposure to radiation is tho--

placcuent of sono matorial betwoon tho sourco of radiation and tho
individual. This process is callod shielding.*

Shielding, or to be more corroct, the absorption of radiation, reduces
the intonsity of radiation from isotopos according to the shielding
thickness and density.

'
."

.

|

The offectivoness of the chielding material varios according to its
density and also varios according'to the radiation emitted from the
various isotopes.

The thicknoss of a material required to reduce radiation intensity to
ono half or oho tonth of its previous value is called its half value
layer (INL) or its tenth value layer (TVL) . The follouing tables are
the values for common materials with Colbalt and Iridium:

Matorial bo60 IR
'

Lead 1/10 1.G2" 0.64"
1/2 0.49" 0 19"

,

.

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 aro exampics for shiolding problem:s: -- -

60Examplo-(l) How much lead is required to reduce 15000 mr/hr Co
Radiation intensity to 15 mr/hr? -

,

Radiation Pb (TVL) Inchon

Solution 15000 ur/hr 0 0
1500 mr/hr .1 1.62

. 150 nr/hr ''2 3.24 *
. ..".

15 mr/hr 3 4.06
'

.
,

-
.

E-
,-.,,m., , , - - . . , . . _ . .- . , - ._.-#_ -% . _ _ _ , , , . _ , .._,..,--m J .,. ,-.-.r- -
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Examplo (1) continued -
.

Ansuor - 4.8G inchen load recuired.
e . . .

Examplo (2) Hou much concroto is required to reduco Iridium radiation
intonalty frou 25000 nr/hr to 2.5 mr/hr?

Radiation Concroto (TVL) Inch,ca
'

Solution 25000 nr/hr 0 O-
.

2500 mr/hr 1 G.2
250 mr/hr 2 - 12.4
25 nr/hr- 3

'2.5 nr/hr 4
.18.6

-

24.8
.

Anmeer - 24.8 inches of concroto rocniirod.
.

The attached chart may ha used to calculato tho amount of lead or
concroto requirod by uno of a reduction factor. An examplo of this
wou}lh,50,0'ar1,000 ur/.00 nr/hr of Cobalt doun to 5 nr/hr. This is a rcduction
of 10,000 por the chart 35 inchos of concreto aro

*
. require,5.-

.

s

e

.

*

.

.

* *=.,;.*

.

6

' '..
.

..
.

.

. *

e
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Dic'tanco-
.

'
'* - The best ..rotection from racilation la como shiolding matorial, tha ;

hoavior (cr donscr) tho' ir.aterial tho bottor, but ahiolding rc.ateriala
aro not always availablo in a uccablo shapo or quantity. Thoroforo,
another protcetion for radiation cafoty nuot be uced. This is dis-,

tanco botwoon the courco of radiation and tho individual.
The method for calculation of dictanco and radiation intensity is tho
inverso squaro lou. Sinco X-raya and ga!..ma-rays travel in straight
.linca in all directions, it can ho caid that if an operator ic tuo-
foot away froa a sourco he will recoivo 1/4 the radiation ho would
rocoivo if ho woro one foot away. I = h.

.

.c
.

'

More often the operator is concerned with datorming what an intensity
. will ba at a new or unknotm distanco. These than are unknowns to him

and can be calculated from tho known distanco and known intoncity,
honco the following formula.

2
.Ig . Dg I - Intensity Unknoun ,

y7 Ir - Intoncity Known
'

.

2
, ,

{ Dr - Distanco X Dictanco of Known |
*

D 2 - Dictanco X Distanco of UnknownU
.

,.

;. .

"From-this eno fo.m. .ila all dictances or 'intencity facters can be cal-i

culatod.*

,

The following/hr.is tho radiation emitted from ono curie of Cobalt or:

Iridium in ar 1 .
. v.

.

" Isotope 1 Motor * 1 Foot
,

.

C0 }1350 1450060 '

.
' ,

IR192 550 5900
' '*

-

\

.(* 1 Motor equals 39.37 inchos)
.

:

Example (1) 1 Curio of Cobalt. Whatlah.tsintensityat5 feet?'

"

~

_
Solution IU DX2

-
.

,, ,

Ti' Dy2 .. . :.

|-

IU ,,1 x 1 foot 2 )'

T4~500 mr/hr 5 x 5 footl4

.

14,500 mr/hr
' *-

yg -

.
24-

. ,

l

' Answer In - 500 mr/hr -

*

. ~ . . .
.

. .
, ,

O

*
, , _ _ . _ _ . . - , - , _ . . _ _ _ _ . _ ,-____.,,m.--_._---- , ,. .$ N -,E,-...- J _ I h k r. ,' * * * ** 2,- 9 .s. , ..---9s--.-I@e--..-
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', Examplo-(2) 0.5 curio of Iriditua. What intensity at 3 foot?
'

.

Solution 0.5 curio = 0.5 x 5000 mr/hr at 1 foot
.0.5 curio = 2950 rnr/hr.,

DK2 ."
'

- IU =

Ti M m p<- '

.

u IU .' 1 x 1 foot 2'

2U50
--*

mr/hr. a x s feats. ..

,

IU = 2950'mr/hr
, W.

Answor I= 339 nr/hrU
- *

. .

,
,

*

: * =

'
'

~

EXllMPLES ISING TIIE '
-

,

.
.

.:. .
.

I hour = 60 minutco> '

.

1 ninuto = 60 cocondo
Examplo (1) If the radiation at aWhat would ha tho n :+given point was 20000 nr/hr,m tiro you could rczain. .

{ thoro to got a doca of Icas than 11 mr?
,

| Solutions (a) ?<.0pg,0__,nr/hr
.00 min /hr

-

v.
(b) 333.3 nr/ min
(b). 333 d ar/ min'

.
.

. 00 soc / min'. .

,
,

. .
,

5.55 nr/seo"'
- (c) 5.55.nr/aco x 2 000

.

Ancver 31.10 nr for _2 imcondn .

Examplo (2) Hou r.any nr veuld you recoivo in 10 seconds from
radiation of 15000 mr/hr? '-

. .-
-

Solutions (a) 15000 nr/hr_
-

.60 min /Ar
.

.

-
.

,

250 nr/nin
(b) 250 v.r/nin -* *

-

, EU ccc/T. tin -

''.
..

, ,

(a) .,4.16 mr/neo,

| (d) 4.16 nr/soo x 10 eso.
. . .,,

Ancucr il._S mr
*

- - -

.
*: ..

.<.

*
=

._= .
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W WORKING TIME
..m .- .

o

b'
a. When chiolding is not availablo for protection against radiation and

c , the area in which you must work is restricted, one other means of
safoty from radiation remains and that io tho amount of timo of exposura.-

j you can tolcrato. Tho datormination la otraight foruard. .

Ct:
I hour equals 60 minutosO -

O 1 minuto equals 60 ecconds
CO 1 hour equals 3600 ccconds4

, ,

(Examplo 1) How many acconds could you remain in a radiation area
whore tho intonsity la 6000 mr/hr if you do not want to
rocoivo over 10 mr.

,

.

6000 mr/hr i 3600 acc/hr~ '

.

56000 ^

nr/soe = 3- mr/ soc3000
. .

S-
, , , , ,

g nr/sec
,

10 mr 4,
.

10 mr 10 x 3 coe -

3 5 =_G coconds
~ =*-

3 mr/sec
- -

(Examplo 2) If you romained in a radittion of 10000 mr/hr for

@ 30 coconds how much radiation would you recoivo?

"g Solution: 10000 mr/hi- i 36.00 acc/hr y.

.

4
E 10000 mr/hr'

,

'O 0600 coc/ttr ,g,

. h mr/sec
8 -

.
.. ,

W
' .

. ..

U) ', 2.22 mr/coc x 30 soo
'

b ~
-

''0. ....Anover 66.G mr '
. -.

.

4
E '. 4

-

i
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.I'' 'RADIATIOil DETECTIO!!: ,

'o -
, ,

.Uso of Radiation Survev Inntrumentn-

.

Survoy matern used for dotection of radiation.aro of tho ionication
typ3. In an ionication chambor uhen ionication occura in a gas in
tho proconce of an olectric field, tho iono vill movo in oppocito

* directions, cach going to tho olectrodo having the chargo opposito
that of tho ion. If tho electrodes aro connccted to a battery, tho
ions reaching tho olectrodes vill givo up their chargo and b:ccuo
noutral cuain, but at the crpenso of removing charco from the battory.
This reaulto in a current flou through the battery and tho external
circuit. This current, though entremely amall, con bo mcacured in
torms of radiation intensity rcquired to produco ionication. Inctru-
monta of thic tyco aro uced for health monitoring and survoy work.

.

Tho actual manual oporation la ao follous: the instrument is turnod
to tho battory check -or filament pocition which is uceful as a quick
check to coo if tho instrumont ic oporablo and alloucd to varm up.

- Somo instrumonts havo a zero point on the control knob, othera aro,

adjucted for =cro when on a given ocale. Tho instruments havo throo
rangos,100X,10X and 1X in thic order, tha reacon for the danconding
ordor in to protect the inotrument from going off scalo, and poscibly
bonding tho indicator ordor. Tho ccalos will measuro in the caso

/ .,of tho Nuclcar Chicago 2586, 2500 r.r/hr, 250 mr/hr and 25 mr/hr.
The rangos of tho Tracorlch SU-1-E aro 1500 mr/hr, 150 mr/hr and
15 mr/hr. Tho instrumonta are to bo used in any caco of cmergency
or uhoro control and survey aro to bo mado as required by AEC regu-
lations Part 20, 30 and 3% -

Another type of radiation instrument is tho Goigor Countor. This
, typo of instrument la used in arcas uhoro radiation intoncity is
lov, uhcro ionication typo in=truments aro not accurato ( in our case
it 10 impractical although it might be accurato onough). Tho Goigor
Counter can bo used for moacuramont of lou intonalty bocauco of tho
amplification within its ionization chambor as voll as tho amplifi-
cation circuita. Each bit of radiation entoring tho Goiger tubo
producca en avalancho of ions; each avalancho can deflect a needle
or can produco a click or can light a lamp because of the amplifi-'

.

cation circuit. The Nucloonic Uranium Finder and tho Traccrinb
Laboratory monitors are this type of instrumont. Thoso instrumonto
can be used for monitoring or for room survoys, but should not bo
used for any of the curvoys required by the N.R.C. unlocs permission
has boon given for spacific applications.

'

dalibration' Forformed by can Industries, overy three months
on cach instrument.

The ioni=ation instrumento aro calibrated in the follouing mcnnor.
,Uoing a known courco (typo,curago and radiation intencity at cno
foot), rings aro drawn or distances moacured for difforont lovels of'

.

radiation for cach rango, tuo lovolo for cach acalo rango aro required-

.Tho intonsity la calculated for tho dictancos and the rangos to ho
,

,; ,. . .

'

.
.

'

'

.
,

- - - . . . . - .-.

* ^~7 'T*? T:_T'* . . _ . _ -.--_...L.*'
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'

Il
. -

onlibrated. Tho scurco location and the conter of tho ionication-

o tubo aro lined up. The souico is c:: posed and a reading mado, caro '

chould ha uccd to protcet the person doing the calibration and all
uho may b3 arcund him. Each of tha thrco rangos, tho 100X,'10X and
IX, arc checked in thic manner. Ecch ccalo muct read + or - 20% to .

I
bo acceptablo for uco..*

'

Linitationn

Tho 5.onication typo instrumento chould not ha uced uhere low inton-
sity radiation 10 prccent b:cauco of ito inaccuracios at low inten-
city rangca. .

:.
.

Geigor Counters chould not ba used whoro high radiation intoncity
is used becauco of ito tendency to "clug" or to becomo "inoperablo"
due to an execca amount of ionication. Each avalancho of ions
causca somo audible or visiblo reaction. If thoco avalanchca are co
rapid that tho Goigor tubo cannot recovor from the provious avalancho,
which may havo occured only a frcotion of a accond earlior, tho
audiblo or visiblo signal vill not register until the cvalanches are ..

again reduced. Thic tondoney to "clug" makca thic instrumont uns'atis ' A

factory for emergency or survey work, but doon not limit its uccful-'

, *

'noas as a monitoring tool.
,
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Suryny Techniques
, .j

With the knouledgo of tho.nourco, otrongth and typo of courco, it'la
*

an cacy mattor to datormino uhat aro cafo limita as required by the
Icqulation3 in Part 20, 30 and 3't. Once the rc:;uired chicid-

N.R.c.
ing and dictcnccc aro laid out, a curvey chould be mado uith a cali-
bruted curvey (ionication) motor to choch the calculated rcquiremonts
for restricted and radiation areas.
Woro a roem in lxtilt for the specific purpoco of containing a
radiation courec, signa chould bo affined uarning of tha preconco
of radioactivo material and alco withih tho room arcan of high radi-
ation chould bo posted, and entrios locked or hopt under conctant
survoilanco.

'

Woro an outsido arca is to bo uced the arca must be complotoly
ringed off uith repo, wire, foncing, etc. and the radiation arcas
must bo posted and the roatrictc.d areas kept undar constant curvoil-

Signs muct notify the paccorby of the prosence of radioactivoanco.
'.matoriale to rec'uco the chanco of croosuro. Tho area laid out nuct
bo curvoyed t'o bo ouro that the calculated limits of radiation aro
'corroct. .

..

'

Tho curvey techniquo is vory aimplo tho'rcaftor - uso tho survey
motor to check calculations of radiation, uso tho survey motor to be
suro of the preconco of radiation, uso tho survey motor to bo curo of
tho roturn of the icotopo to its atorago or shiolded pocition, uso
the curvey motor as tho bcst protcetion against ac::idental crpocure.; Tho knowledge of uhoro radiation cricts, how much, and from what
dircotion aro the first requirements to sotting up protection,and'

a curvey is the only cura method for the radiographor to dotormino
-its prosonco. .-. .
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-

Film R?.cho - .

I'Ynn sic'go is a picco of photographic film in a tratorproof caso.
An' outer caco holds tho filn and natullic filtors uhich diceriminato(heta, gamma and x-raya). 'fhobatucon difforcnt cacrgy rangca, .

film had7o hac tuo parts - a cimr.ulativo (13 ucok) part and a ucokly
'ic.cco filuc cro d:voloped and the blachening cifcet on thopart.film is indicativo of the radiation recoived by tho bcdge and tho

An adventcco of tho film badga is that a record is madewaarcr.which cannot bo altered or loct through improper reading and re- .

cording. A dicadvantago in tho docago rocoived cannot bo dotor-
mined until aftor devolopment of the film. -

.

.

Pochot Dacinctor -'fnio incurument is a quart:5 fibor electrodctor with a microccopo to~

allou it to be road. During tho morning tho docimotor is charged so
the ocalo reada ::oro. During tho day tho woaror may read it at any
timo and determino tho amount of radiation received. Tho advantago

of this instrument ic that an oporator finding ho is receiving too'

much radiation can ad.juct his techniquo to reduco his c posure.

Pockot Chambern -
Yno pochar ched.bar is an ionization chambor which ic not read

/ directly. The pochot chamber in chargcd and read on a coparate
' picco of ap.caratus. Tha principlo of oporation ic cinoly thic:

the pockot chamber io a opacial form of condensor which diccharges
during c::posure to radiation. Tho charger io the reading portion
of this instrument which alco contcina the quart:5 fibor which indi-
cates the amount of radiation rocoived by the pocket chamber and the

*wearor. ,
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Radiographic Equipment .

. . . -

.

'

V Eso radioactivo icotopea niil bo' uced in Budd Co. (Gamma Corp
NuclearSystemaandprosontlycalledTatnalIhacuringSystema3,'

- ,

machines. Theco r.achinco are for remoto handling of tho isotopos.
The Cobalt-00 la contained in tho IJodal 52 I ultitron rm. chino uhich
can hold tuo courcca of Cobalt up to 30 curica.

''- I
.

uill hold up to GO curica of Iridium 192.
Model 100 will hold up to 100 curies of Iridium 192 1'
The construction of thoso machinca ic ao folloua - tho " head" is
mado of lead and 10 covored uith Aluminun. 'lithin tho head is an
"S" tubo which atoros tho. icotopo, tho ' front of tho "S" tubo is a
colimation cono; tho back is connected to a lock box. ~

At tho front of the "S" tubo a projection-tubo of wovon coppor la
connocted. This guidos or locates tho ocurco for c:tpocuro. At the
back is a lock box which is connected to tho control cablo. This
conciato of a 46 foot.cablo and tuo 23 foot guido tuboa. Thn guido
tubos and cablo aro connected to a crank. The crank moves tho
"sourco projection cablo" in and out when oxposures are to bo mado.

Ono end of the cablo is silvor soldorod to provent it from unraveling;
tho other end is swagged to a coupling or " disconnect".a

,

The cource itsolf is in a stainloco stool capsulo uhich is volded
togothor and sunggod to a uovon viro on ono end; on 3ho other ond of
thic viro in suagged a coupling or"diaconnect".

,

. .

Tho source coupling in connoctod to tho courco projoction cablo and
tho guido tubo cercwed into the lock box and the projection tubo la
scrowed into tho *U" tubo in tho head, and tho sot-up is complate
except for. unlocking tho head.to start tho procosa of radiographic

'

exposuros. ~

. ,

When not in use the radioactivo isotopos aro stored in tho head and
aro locked by tho use of a special typo lock which fits ovor tho
wovon wiro that la connectod to the ocaled courco. This makoa :

removal of tho isotopo from tho head impocciblo except in cccca of i

omorgency or vandalism.-
, ,

,

'

Tho N.R.C. rogulationc sot the limits for radiation from the surfaco !
of storago containors. Thoso must be adhorod to in ordor to produco ;

a safo oporation. / .a
.
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