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Transzitted herewith is the followin. inapection rerort
involving noncoanliance:

Na o TN VT T SRS ¢

fofax ‘arz sorky

Rochester 4, ew York

License iios. 31e461-3 w/nmends. tore &
51-461=5 w/aneuds., thru 7

During the course of the inapection the following itens
of noncoupliance were observed:

Licouse -3

Condition 12 of License -3
« 1z theat the licezsea pernitted work with
dyproduct material to be supervised by Z, w,
Junker wvhen the only user authorized by this
condition was on vacation. (See itea 10 of
the report details.)

Condition 14B of Liocense -3
= in thet the licensec had not oonducted
leak tests of the sesled Co-4) sources held
under this license at 6 sonth intervals.
(5ee item 13C of tne report details, )

20.205
(v)

COMPLIANCE

KNAPPsam
5/11/61

"Caution signas, labels and eionals”

= in that an area within the tank, designated
as D=35, within which a person cun receive

s dose to the wvhole body in exceass of S

aillrem, wvas not nosted as required by this
eootion. (3¢ item 11 B of the report detuils, )

KLEVIN KIRXMAN ; TE f\ # 4 q




(¢) = in thzt un area within the tank, desi.iate:
D=35, vitnin which 2 zorson can reeeive a
wiole body dose in excess of 100 willrew in
any one nour, Wat not posted as rejuirsd
b7 t.ls seotion, (uUee item 11B of the repert
details,)

{(£)(1) - in that a container, within which was
stored 14 millicuries of Co-60, wes labeled
with tae words, "ler~er - Hadiation Tazard"
and the stasdard radiation symbol, but was
not inceled with the worda, “Hadioactive
¥aterixl®. {(oe: iftex 113 of the re~ort
details,. )

(£)(4) = 1in that the 2 containers within which were
stored a 100 me C13-60 ;enled source and a
14 me Co-60 sealed sourcs wrze not labeled
with the datie on which this activity had
been asszayed. (7This item wa: correctced in
the pressnce of the inaspector.) (Jee section
113 of the report details.)

(£)(1&4)= in that the storage well wvithin which was
stored 5 ¢ of Co-60 bore no label of any
kind., (See iten 11B of the reoort details.)

Licenss -5

3estion 20. 205

(£)(4) = in that the glove box within which vas

stored 0.5 me of Pe-59, altough labeled wita
' the wurds, “"Caution - HBadicactive 'aterial"

and the standard radiation syabol, do not
dare & statement of the kind, gquantity or
date of assay of the material within it.
(See iten 11B of the rejort details,)

Although work eonducted under Liocense -4 was not inepected, the




following iten of noncomplience, involving ~aterizl held under
this license, wan obsorveds

section 200203 "lsution sigas, labels and sismela®
{(£)(1+4) « in that the 2 contalners within ease: o7 :ulen

was stored a 10 ac sexzled Zo-6L source,
were not ladbeled with the standard vadiation
syubol, the words, "Caution - Radiosctive aterial®
or a statement of tne kind, gquantity and date
of assay of the matorial contained. {(Jee
item 11B of tne report details,)

The 1itens of noncompliance were discussed with DUr. 4. L. 3utton,
Diresctor of the Radiation uafety rFrogras and with Ur. Charles
Pordyce, Technical idvisor to Clarance »ynd, Yice -resident

and Lsneral :ianager of the xodak rark Jorks. Sutton and
Fordyce astated that they wonld de hapoy to take any sorrective
action regquired by the Commission, -~ith rerard to 20.203(f)(s)
citations Jor license -3%5, these itens wer2 corrected in the
presence of the inspeoctor.

o perscnnel hasard iz apparent and no follow up will be scheduled.

It is recomaended that a letter be sent to the licensee listing
the items of noncompliance and requiring correction of them.

Enolosure:
1 ey of Ropt.

occs Div of Cmp., Hg.
w/orig. of Bot.
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. FemAxcay { UTED STATES ATOMIC ENERGY COMMISY:-:

COMPLIANCE INSPECTION REPORT

1. Name and address of licensee 2. Date of inspection
BEASTMAN XODAX COHPASY '
Kodak Park wWorks , _April 19, 1961
Bochester &4, Mew York 3. Type of inspection " p o4 napection

4. 10 CFR Part(s) applicable

20 - 30

5. License number(s), issue and expiration dates, scope and conditions (including amendments)
Ligcense No, Nate Dat
31-461-3 6/23/60 6/30/62

anend, 6 (amended in its entirety)

5COPE:s  Ae 100 milliouries of Cobalt 60 as a ssaled source
(Teochnical Operations No. SK-747), to be used in
the developuent of gamma ray sensitometer.

Bs 14 curies of Codalt 60 as = sealed source (ORKHL),

Ce Teo4% millicuries of Cobalt 60 as a sealed source
(Teochnical Operations, Cuatom),

De 20 millicuries of Codalt 60 as a sealed source
(Technical Operations, Oustom), all to de used
for testing sensitivity of photographic emulsions

to gamna rays. ,

CONDITIONS: #1l-The licensee shall comply with the provisions of Title
10, Part 20, Code of Federal Regulations, Chapter 1, "3tandards for
Protection Against Radiation.” #l2-Byproduot material shall be used
by, or under the direot supervision of, V. G, MoIninch. #13-Byproduct

(CORT'D)

6. Inspection findings (and items of noncompliance)

Eastman Kodak Company employes approximately 22000 persons at the Kodak Park Works
in Rochester. Approxinmately 30 persons work vith byproduct material whioch is
utilized for film calibration, research and development. The inspection covered
organization and administration, byproduct meterial, facllities and scope of
operations, instrumentation and calibration, radiological safety precanutions and
procedures, procurement, waste disposal, and reoorde, During the course of the
inspection the following items of noncompliance were obeerved:

gggnu - :

Condition 12 of License -3 -
= in that the licensee permitted work with byproduct material
to be supervised by B, W, Junker vhen the only user authorized
by this condition was on vacation. (See item 10 of the report
details,)

Condition 14B of License -3
=.in that the licensee had not conduoted leak teats of the
sealed Co-60 sources held under this license at 6 month intervals,
(See item 13C of the roport details.)

_ (coNr'd)
7. Date of last previous inspection 8. Is "Company Confidential” information contained in this report? Yes ] No []
| (Specity page(s) and parsgraph(s) )

July 30, 1959

DisTRIBUTION: ‘

Orig =« Div of Omp., Hq. - Peter J. Enaop

1l oy - DL&R . ' (Inspector)

2 oys - NYOO : ' ' '~ Approved by:

: . \ _Robert W, Kirkman, Direotor
New York
(Operations office)

May 11, 1961

(Date report prepared)

If additional space is required for any numbered item above, the continuation may be extended to the reverse of this form using foot to head
format, leaving sufficient margm at top for bmdmg, 1dent1fymg ea.ch item by number and noting “Continued” on the face of form under
appropnatc item, ‘ - 16—73314-2 U, 5. GOVEANMENT PRINTING OFFICE

IEOO)DIBNDATIONS SHOULD BE SET FORTH IN A SEPARATE COVERING MEMORANDUM



-2-

ITEM 5 (CONT'D)

License HNo.

31-4.1-3

- Date Exp. Date
6/23/60 6/30/62

anend. 6 (amended in ite entirety)

CONDITIONS: continued-
material as sealed sources shall not be opened. #lb4-Zach
sealed source containing Cobalt 60 shall be te:ted for laakaye
and/or contanination in accordance with tne following:

Ao

B.

C.

D.

E,

An aporoosriate test for leaka e and/or contamination
shall be periformed on the scaled source surface,

or on the accesalble surfaces of the device in

which such a sealed source is permanently or
senipermanently mounted, The test shall be performed
upon receipt of a source from another person, unless
the licensee receives certification from the person
making the trensfer that the sealed source had

been tested witain thirty (30) days prior to transfer
and found free of any removable radiocactive material,

Following completion of the test prescribed in

A, each sealed source shall be tested for leakage
and/or contamination at intervals not to exceod
six (6) months,

The test performed pursuant to A or B shall be
sifficiently sensitive to detect 0.05 microcuries
of removable beta and/ r gammia enitting radioactive
material. Records of Leak test results shall

be maintained by the licenses.

If the test performed pursuant to A or B reveals
removable radiocactive material, the licensee

shall take immediate soction to prevent spread of
contarination and shall notify the Isotopes Branch,
Division of Licensing and Regulation, U. S, Atomic
Energy Commission, Yashington 2%, D. Ce. within
thirty (30) days after completion of the test,

Repair of sources shall be performed by the
nanufacturers of the sources or by persons specifically
licensed by the Commission to perform such repairs.

#25-Excaept as provided otherwise by this license, the licenses
shall possess and use byproduct wmaterial described in Items 6,
T and 8 of this license in accordance with statenents,
representations, and procedures contained in hils application
dated #ay 10, 1960.

31-461=5

7/7/60 7/31/62

amend. 7 (aumended in its entirety)

5COPEs

Ae 2 miliicuries of Silver-110 in any form for use
in studying the extent of physical developnent
under normal development conditions.



ITEM 5 (CONT'D)

Be 1 miliicurie of Carbon-14 in any form for
use in studying tne orientation of stearic

] acid rolecules on metal surfaces,

C. 25 millicuries of sulfur-35 in any foram for
use in studying fundamental photosraphic
processes,

Ds 20 milliicuries of lodine-131 in any form
to be used for the determination of the mass
of silver in developed spots on »hotogranhic
films,.

Fe 3 millicurios of Iron-59 in any foram for use
in studyins the dicstribution of iron in the
"zone refining” of silver chloride.

COXDITIONS: #11-The licensee shall comply with the provisions
of Witle 10, Part 20, Code of rederal fegulations, Chanter 1,
v"jtandards for ~rotection Against Radiation". ;12-Byproduct
materials shall be used by, or under the supervision of, A. .
Ballard, or Carl W. Zushlke. #13-Byvroduct material shall not
be uscd in ~roducts distributed to the pubdblic. Flh-Sxcept
as specifically provided otherwise by this license, the
licensec shall possess and use byproduct material described
in Items 6, 7 and 8 of this license in accordance with
statements, representations, and procedures contained in his
application dated June 28, 1960, and ampplications dated
September 10, 1956, December 4, 1957, FKarch 24, 1953, August
19, 1958.

ITed 6 (Cour'n)

20,203 "Caution si.ns, lubels and signals"
(b) = in that an area within the tnk, designated as D-35,
within which a person can recelve a dose to the
whole body in excezs of 5 millrem, wus not posted
as required by this sectioh. (See item 11B of the
report details.)

(¢) - in that an ares within the tank, designated D-35,
within which a person can receive a whole body dose
in excess of 100 millrem in any one hour, was not
posted au required by this section. (See item 113
of the report details.)

(£)(1) - in that a containex, within which was stored 14
millicuries of Co-60, was labeled with the words,
"Danger - Radietion Hazard'" and the standard radiation
symbol, but wes not labeled with the words, "ludioactive
Material”. (3ec item 11B of the report details.)

(f)(#) -« in that the 2 containers within which were stored
a 100 mc Co-60 sealed source and a 1% mec Co-60
sealed source were not labeled with the date on
which thie activity had been assayed. (This iten
was corrected in the presence of the inspector.)
(Sec section 11B of the report details.)

(£f)(1&4) = in thet the storage well within which was stored
5 ¢ of Co-60 bore no label of any kind. (See item
113 of the report details,)



PART 30 IN3PLCTION

BASTHAN KODAR COIMPANY
Kodak Park Works
Rociester &, New York

Date of Inspection: April 19, 1961 = (Announced Reinspection)

Persons Accompanying Inspectors
None (State Department of Labor notificd but unuble to attend)

Persons Contacted:

Dr. Charles. Fordyoce, Technical Ausistant to the General !lanager
Mr, B. W, "Junker, Film Test Division, Radiation Safety Supervisor
Ge L. McIninoh, Senior Development :ngineer

Ray Miller, Senior Chesmist

Richard Scherbarger, Industrial Hygienist

Dr. W. L. Sutton, Plant rhysician, Radiation safety O/licer

DETATLS

9. Previous Ingpection iActivities

An initial insnection of the license: was conducted on iApril 23,
1958. A reinspection was conducted on July 30, 1959. During the
course of the reinspection no items of noncompliance rclated to
these two licepses wevre observed,

10, Orxanization and :‘dministration

Byproduct material held under License =3 is used exclusively by

the 7ilm Test Division which is headed by H. R. 3Jprental., Jprental
reports to R. M. Wilson, Manager of [ilm !tanuracturing, who in

turn reporta to the Vice President and Gencerul lanager of the Kodak
Park Works, Clarence Jynd., G. L. McIninch, denior Jevelonment ‘ngineesn
in the Film Test Division, dircotly sunervises work with byproduct
material. MMr. E. W, Junker, is the Devartment Radiation talety

5up rvisor, &kisht persons actually work with bynroduct naterial

in such a manner as to be ex»oscd to dose rates in excecs of 0.5
mr/hr. The names of these personu and tneir years of experience
with byprcduct material ere listed as Gxhibit "A".

Byvroduct material held under License -5 is used in the Analytical
Chemiutry Department which is headed by Jr. €. W. <uehlke, Juehlke
resorts to C. Je. S5tout, Director and Vice ,resident of the Company.
.3tcut confers with vynd on natters relatin. to radiution sufety.
Ray i“iller, Jenior Chemist, uses byoroduct material under the
dircezion of Zuehlke, H, He Clear, serves in the cupacity of
Rediation Safety supervicor for the Department., Ur. . 3pencer,

a Research Chemist and Mr. Barry Blacitburn, a Technician also use
byproduot materinl in the Analyticel Chemistry Department, under
the direct supervision of Zuehlke., Condition 12 of License -5 reads, :
"Byproduct materinla shall be used by, or under the supervision

of, A, E., Ballard, or Carl VW, Zueilks." Training and experience

of these users are also found in Exhibit A",

Condition 12 of license -3 reads, "Byproduct material shall be used
by or under the direct supervision of V. G. }McIninch.”
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Junker stated that MeIninch,as always,supervised the used material

under this license excejyt for a period of two or tiaree weexs when

he was on vacation. Junker stated that he supervised work with licensed
material during this period.

Radiation safety activities are centered in the Medical Department
which is directed by Dr. J. He Stoerner. Dr. ¥W. L. Sutton reuvorts

to iterner and 1a responsible for the radiation protection progran.
Under Sutton'!s supervision two industrial hygienists, R. F. Scherberger
and Frank A. Miller provide hesalth physics services. Training znd
experience of Jutton, Scherberger and HMiller apvear in Hxhibit "A"“,

A radiation protection committee for the Kodak Park Yorks meets from
b to 5 times a year and inagludes the following members:

Dr. Fassett

Dr. Sutton

Dr. Charles Fordyce
Dr. Julian ‘iebb

Mr. James lees

This committee serves in an advisory cajacity and pacses on all new
isotope uses and major changes in byproduct material awsnlications.

ll. Byproduct Material, Facilities and Jcope of (pnarations

A. The following table presesuts information on the byoroduct
matorial on hand at the time of the insrection. Apolicable
license limits are also included for refere:nce:

Isgtope Activity/Form) On Hand (Activity/7orm) Autiiorized

License -3

Co-60 Less than 100 mc/sealed T.O. 100 nc/sealed T.O.
No. SK=T4T7 No HK=T47

Co-60 5 o/sealed {NNL 14 c/senled .nNL

Co-60 less than 7.4 mc/sealed T.0. T4 mc/sealed .0,
cuyvtom custom

Co=60 14 mc/sealed T.0. custonm 20 nc/sealed T.0. custon

License -5

Ag-110 _ «836 " 2 mc/any

C-14 1 me 1 mc/eny

S-35 13,1 mc 25 we/any

e =59 .5 ne 3 me/any

B, Jcope of Operations

Licenge -3

The use of b/product material under lLicense -3 can be divided
into 3 categories:



1) A radiation source sealed witiiin an automatic,/gam.a
ray sensitoneter,

2) A large calibrat.on source for film standardization.

%) Replacemeut sources for tihe sensitometer and sources
for occasiounnl film standardization.

Camma Ray sSensitometer

The T.4 me Co-60 source is seanled within an autoumantic
_amnna ray sensitometer whose desizn and runction are [ully
deusoribed in kExhibit "B", The design ard operation of
this device assure that the person usin; it can not be
exposad to dose rates in excess of O.@Emr/hr and further,
can not remove the source or shielding. The wachine 1s
used by at least 40 persons and is operated almost every
day.

The sensitometer is stored in Room 630-11 of building 64.

The device was labeled with a standard sy:ibol with the

words, "Caution ~ Radloagtive iiaterial’” and a statement

of the kind, quantity ahd date of assay ol the material
contained. In addition, the room was posted with a sign
bearing the standard radiation symbol and the worda, "Caution -
Radioactive raterial". It was also observesd thut a copy of
lorm AEC=3 was posted on the wall of this room,.

Calibration Source

The 5 ¢ Co-60 source is the only source generally used

for film calibration. It is attached to a wire cable and

is stored in a well which extends 16 feet below ground level.
The well is located in the center of : large metal tank
which ie identified as D~3%, A drawing of this tank is
included as Exnibit "C". The door providing access to this
tank is locked and Junker is in charge of the key. A
concrete wall 30" thick and 8 feet high is mounted just
inside the access doorway. Controls are mounted on the
doorway side of this wall which permit the operator to raise
the source from its storage well without being exposed to
high radiation levels. A 3" thick lead plug, which is ulso
sttached to the cable seals the storage well mouth when

the source has been lowered into it, The device for ralsing
the sourde is interlocked with a steel mesh door which
prevents access to the high radiation field within the tank.
Thus, it is impossible to 1lift the source from the well if
the door leading to the radiation area is opened and it is
impossible to open the door when the source is in the
unghielded nosition. However, as noted in ixhibit "C" it

is possible for a man to crawl, with some difficulty,through
an opening, between the other end of the concrete wzll and
the tank side, which leads into the hi:h radiation area.
There was no label attached to the 5 ¢ source or its control
cable. No dose rate unbove background was observed on the
shielded top of the source stora.e well,

Established procedures r.guire that in order to use this
source one zust obtain permission from Junker and McIninch
and si;n a logbook before obtaining the key to the access
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doorway. An sutomatic. timing device which is svarted and
stopped by movement of the source cable is used to raecord
the length of time that the source is exposed. This time
must also be recorded in the use log when the key is returned.
Pinally, before the key is givento the user, Junker alszo
a:aigns him a pocket dosimeter, and wnren the key ia returned
the user is rejuired to enter the dusineter reading in the
source use log. The names in =Exhiblt "A" that are marxed
with an astdrisk are tnose of p:rsony wao have used the 5 ¢
source for the past 2 years., These names were obtained

from the source use 1lo0g.

A 100 mc Co-60 source and a 1% nc Co-60 source, both helad
under License -3 were stored in 2 boxes inside D-35. The
container, within which the 100 mc source was stored, bore

a lable which displayed the stuudard radiation symbol, the
words, "Caution - Radioactive :iaterial" und a statement of

the kind, and quantity of materiel ocontained. !lovever, no
date of assay had been entered, The proper date was added

to this label in the presence ¢! the inspeotor. A dose rate
of 5 mr/hr wa: observed on & Juno held 1 foot from the atorage
container. The container within which the 14 mc Co-60 source
was stored bore a lebel displaying the standard radiation
symbol and the wordas, "Danger - Rudiation Hazard". In addition,
entries had been made listing the kind and quantity of material
in the container. No date ol assay had been entered., In

the presence of the inspector, the date of assay was added

to this label. A dose rate of 10 mr/hr was observed on the
Juno held 1 foot from this container.

Two 10 mec, sealed Co-60 sources in senarate containers were
also stored in D-35. These sources were being held under
License 31-461-4, A Juno held 1 foot from each container
indicated a dose raze of 15 mr/hr. FRach of these 2 containers
vwvas: not posted with the standard radiation symbol or the
words, "Caution - Radioaoctive ilaterial'”. In addition, there
was no statement of the xind, guantity or date of aessay of

t!ite material contained on either container.

The door to D=35 was nosted with a sign bearing the standard
radiation synbol and words, "Caution - Radioaotive .laterial',
In addition, = copy of Form Ail~3 was posted on the operator's
side of the concrete wall, It wes noted however, that signs
bearing the words, "Caution - Radiation Area" and "Caution =
Hi¢h Radiation Areaz', had not been nosted in spite of the fact
that measurements with a Juno revealed dose rates of from H

to 7 ar/hr behind the conerete wall and 25 mr/hr at contact
when the interlocked doorway when the 5 ¢ source was unshiclded.
The Bource use luog book showed the source to have beecn ex-:osed
{or periods greater than 1 hour, The location of sources,
aigns and measured dose rateg are iundicated in ixhibit "C",

L;cense =5

Yaterials held under license ~95 are used as tracers in following
chemical processes., The table below summarizes the guantity
used per experiment and the fregquency of use of saterial on
hands

Isotope cuantity Used Per Experiment Frequency of Use
tg=-110 10 uc Used steadily, 2 excorinents

per week.
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' Isotope uantity Used Per txperiment Frequency of Use
C-14 Hias not been used for
1 year.
5=35 30 uc Used csteadily, 2
experiments per week,
Bxperiment lasts 3 moath:

Fe-59 1l mo
: only one experiment done,

411 of the above matcrial, with the exceution of Fe-59, was stored
in containers that bore labels displaying the standard radiation
synbol, and the words, "Caution - Radioactive 'lateriel"” and

a statement of the kinl, quantity and date of assay of the
material witnin. The glove box witnin which the .5 nc and

Fe-59 were utored bore a label displayin.: the standard radiation
symbol, and the words, "Caution - Radiocactive Material'.
However, tiiere was no statement of the kind, quuantity and date

of assay of this matorial,
glove box label in the presence of the inspector,

This information was adied to the

411 of the materiul held under License -5 is stored aud used

in an isotope laboratory on the second floor of building 54.

This laboratory is desi;nated as room 214 and is locked when

not attended by peroons wio normally work with liceused material.
It was noted by the inspsctor that the door to the laboratory
was posted with a sign bearin: the standard radiation symbol

and the words, "Caution - Radiosctive iHaterial''.

Condition i} of License -3 reads, "Bypruduct material as

sealed sources shall not be opened!.

Sutton reported that

byproduct material as sealed sources had never becn onrened,.

Condition 13 of License =5 reads, "Byproduct:material shall

not be used in products distridbuted to the public'.

Sutton

stated that bynroduct material held under this license has
never been used in nroducts distributed to the oublic.

Instruments

The followin. instruments were on hand at the time of the inspection:

Instrument

(Instruments held at

Industrial iiygiene Office
for use as required, )

2 GM survey instruments

1 Ionization chamber survey

instrument

1 Cutie Pie

1 Alpha survey meter

Manufzcturer

Nuclear Chiocago

Jordan

Nuclear Cnicago

Victoreen

2612

A3B 103R (conteins
1 me 3r-30 calibration
source)

2586
356
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Ingtrument Manufacturer Model
Condenser R meter Victoreen
1 count rate meter Nuclear Chicago 1620 A

1 scaler (with thin window
and windowless proportional
counter chambers) Nuclear Chicago 186

(Instruments at Isotope Lab)

1 count rate meter (with thin
vindow UM tube) Eberline RH43

1 51 survey instrument Huolear Chicaygo 2612

3caler (with CM tube or
proportional chanber) Traocerlab

One utility scaler (with
Cit tube and proportional chanber) Tracerlad

Sutton reported that all portable survey instruments have been
calibrated against a 20 milligram radium source., e stated that
this calibration took place in PFebruary 19¢l, and that it was the
only calibration that had been done. Scalers are regulurly checked
with generally lice:nsed sources,

13. Radiological ngetv Precautions and Proczdures

A. Instructions

Sutton revnorted that the company relies on on-the-job
training to assure that all persons who work with radioactive
material received adejuate instruction., In addition,
Sherber, Junker and Cleur have rcceived three hour sessions
of lectures in radiation safety. These lectures, which wvere
given by Jutton, covered biologlical efiects of radiation,
instrumentation and its use, and te o-eration of the :odak
Radiation “'rotection ro;,rame.

B. JSurveys

Sutton reported that surveys are cond.cted on a regularly
scheduled basis as well &8 waenever the worik requires thems
Material iield under Licenses ~3%5 is surveyed at least &

times a year, In addition, each new source is surveyed upon
receipt and when it is put into use. On-the-job surveys are
also conducted a3 required. According to Sutton, these

surveys include dose rate measurements and contumination checihs.

Sutton displayed records of surveys covering the nericd from
1956 to the presenrnt. In each case, surveys had been nade
under the oot adverse conditions. The records were reviewed
by the inspector and were found to contain information on

the surveyor, the method of conducting the survey, the date,
and the radiation levels observed,

C. Leak Testing

A1l sealed sources held under lLicense -3 had been received
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before the date that a leak testing requirement was added

to the license, The firgt reference to leak testing appears
in Condition 14 of Amendment 6 of the license, which was
issued on June 23, 1960. The Xodak leak test records
indicate that 3 of the sealed Co-60 sources (7.4 mc, 20 mec
and 100 mc) were leak tested on March 8, 1961. The records
further showed that the 5 o Co-60 source was leak tested on
February 23, 1961.

The inepector pointed out that the leauk testing of wsealed
~ Co-60 sources is required at 6 month intervals. Sutton

stated that it was Kodak'!s intention to leak test on =a

6 month schedule but that, through an oversight, slightly

more than 6 monthe had elavsed before the first lesk test

was oonducted.

Leak testing of byproduct material held under License -5 is
not required.

D. Personnel HMonitoring

Personnel monitoring is accomplished through the use of

film badses, The badges are supplied and evaluated by Kodak.
Badges worn when material held under License <5 is used,

are changed only once every 5 or 6 months. Badges used for
operations with material held under lLiceiise -3 are changed
monthly. The disadvantages involved in using film badges

for long periods of time (possibly of damage, exposure to
moisture, excess heat, etc) were fully disoussed with Sutton.

Sutton displayed records of film badge evaluation covering
the period from 1958 to the nresent. These records were
reviswed by the inspector. No overexposures were observed.
The majority of exposures were reported as minimal.

Procurement Procedures, Control and Procurement Records

Sutton reported that he reviews and aopoproves all orders for byproduct
material and assures that license limits are not exceeded. An
established coupany procedure assures that Sutton is notified when
byproduct material 1s received. Packages containing byproduct material
are not openvd unless Sutton has given permission for this to be

done,

Sutton reported that records of the receipt of byproduct material
have been regularly maintained since before 1956. He displayed
records covering the period from 1959 to the date of this inspection.
These records werereviewed by the inspector and were found to

.include information on the date, supplier, isotope and quantity of

the material received. hb instance of the receipt of quantities
of byproduct material in excess of those authorized, was observed
by the inapector.

wapte Disposal and Disposal Records

Byproduot material is dieposed of in 3 wvays:
1) Use of the sanitary sewer system
2) Transfer to ORHNL
3) By burial at a reserved aite within the area occupied
by the company

Sutton reported that records of disposal have been kept since 1956.
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He displayed records covering the years 1959, 1960 and 1961. These
records were reviewed by the inspector and were found to contain
information on the date of disposal, quantity of material disposed

of, isotope method of disposal, and the peruson performiny the disposal.
No case of the diasposal of quantities in excess of these listed in
Part 20 were observed. '
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'An Automatic Gamma-Ray Sensitometer
Using Cobalt-60 Foil Sources

V. G. Mclumca, Film Testing Division, AND H. M. CLEARE,

Research Ladoratories, Eastman Kodak Company, Rochester, N.Y.

A semitoraeter is described for exposing film between lecd-foil intensifying screens in o fowr-

step sensometric series, using thin cobalt-60 foils as the radioactive sources.

With source cc-

Hivifies totaling obout 7 millicuries, exposure limes fcr industrial-type »-ray film ronge from 1010
200 sac. Film samples in lead-creen cassettes are stocked in a hopper outside the source

thielding.

From the hopoer they cra
quence, exposed, and Jischarged ovtsi

automatically transportad to the exposing position in se-
de the shielding. Stielding is sufficient to reduce the radi-

atian %o a factor of two or three above bockground. The mathematical theory of the design of

the semitometer is clso precented.

In the quality-control testing of x-ray emulsions, the
Pilm Testing Division of Eastman Kodak Corepany
utilizes exposuree from a variety of x-ray ard radio-
active sources, Ore type of test involves obtaining
2 scrsilownetric series of exposures tu gamma radia-
tion typical of thet used in the field of mdustrial radi-
egrupby. 1a such reciography, the film is usually
exposed while sandwiched between Jead-foil intensi-
tying screens. Froam the sensitornetric exposure
sarics, the charzcteristic curve of the emulsion sam-
ple, and hence speed, contrast, etc., for this type of
wpplicetion, is obtained.

For many years, such an ¢xposure sxries wes made
by mcdulating the radiation from a rediwmn source
with laed step tablets.! A variety cf eystems, n-
cluding time-scale and multi-source intenuity-scale
ezposurc methods, as well as step-tablet modulation
have been reported by others for similsr purposes. *?
in genernl, such methads require either exposure
tires of several hours uiing sources of lew encugh
activity for safe and easy manipulation, or extensive
soielding and safety precautions with sourcoes of
suBcient cclivity to yield adequats expnsure in a
ehort time. Space requirements and radietion-
seatter pioblems frequently make shielding with ak-
mrling eeterels imfmctical. Distence may be
submtitute? for chielding bat it then beromes naces-
aary to coidluct the exposures in locailions meon-
veuienuy rcmote from personnel-ocrupied or fim-
storage &rets.

Prasmated et the Maiional Confarencs, Clicsge, 27 Ocivhe 1969.

Commuvicatirm No. %047 from the Kads® Reoesrsh labturatocier, -~

rab.od 2 Onobre 1963,

3, V. G.Mcinxch and 5. W, Fooe, wipubiivhed deta, Film Tenting
Divielon, Keded Park Worky, Bastawer: Xodak Co., 307,

2. D). P. Jmea, Phat. Fry @ 307 (1958).

2 W, C. Bremdaus, i J. Paom, and T. T. Rebout, Fhot. Si. & Bap.,
1: € LINGT).

With the large increase in recent years of industrial
rediography using high-energy x- and garama-rays,
the development of a more convenient tasting facility
which would not involve long delays for exposure
became necessary. The principal specificatione fcr
this development were: (1) exposure times not to
excesd 1 hr for the slowest emulsions to be tosted;
(2) operetion sufficiently sutomatic that sn operator
is not required in constant attendance; (3) rediation
shielding sufficient to permit location cf the device
relatively near fiim-storage areas in the same labora-
tory as other equipment involved in testing these
types of film. This last speciication led to the
choice of 0.7 millircentgen per hour ss a design ob-
jective for the maximum rudiation leakayge outside
the ehielding. With regard to personnel safety, this
leakage fgvre limits maximuro possible radiation
dosage to st least a factor of 10 below applicable
limits recommended by tbe Nstional Commities on
Radiastion Trotecticn.

Sensitometer Design Principles

1f the requirement of a shori exposure time
were to be natisfied by eimply increasing the source
strength, the sensitometer would reguire rome 40
~uries of cobult-60 and tons cf shielding. Sach a
method of providing a sersitometric exposure geries
is an exccedingly inefficient means of utilizing the
rudiation fux emitted by a source since less than
0.1, of the flux reaches the raquirud exposure area
of the Glc:. The remaining 99.9 4 ¢, must be ab-
sorbed in massive shielding without onntributing te
t}-e exposirre.

If exposures can be made with the fiira in intimate
eontacy with the radinactive mource, then neerly

oo
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Copytinh:, 19, by the Saicry of P, raphie ¢ seatnts ~rd Eugeerr, I




reachior vhe nlig r
8 b BYOger norten re
and the shiclding
ioad,

£ 1 her

Ger Ay U Uer s
NPT vy Canginerabin riia,,

!

v Hita

Cof LRione Yyedy st

Y ‘u-'.:‘.,

CLINEUTC Fo= o ) “x-

PN preg fhe ol o T At gt
POUTCN Ve T it hadt e, Botr e
81T Plehtr vy skeey vigge CCNRLYE te WL v e

reinaive i grg ot

KIGicE it
i

R

Seevernt e

e wntenn 1ary Ty be el s e 2t Lot et of
trems i 13 iy sl e
AT A R R AT IR THTSb

e benal o dics oud L P P o N N

FMATRT S L NGT BOOCE T or e st 5 e LRI RV
BUrlt CNiwia e je s e LR N A YT YT

sanewroand betacen |ongo.
and renidly Drouent inie pe e,

sourees Uy

IR TIA LN ) SNERL PR ayis

Wil ihe e
H P -

"'"ul.v". [XL I

e

traciedt

Wi Rusie Yhe e s re

Tur 3nurn st ie R T LN I TIL
PLEREATT s S vt e iy, e,
ef G e UL 75 YRS
e, Vil s R A ]
DT e y e TR
S B R ol e _ J

Th Lt e fe; L T ok '.\,1.‘& oot

H . .": N Vo LR I .
LT 1 R e s,

T E A

PIOne aiire Gr aleer o s iy v u
RUrmeeravs ot ol (e e e v
: . . .
D SUTFIVS R TR AR T
LSO T O N R U I e L I S A T T IR o .
Wors oy [T S [T
IR 2 U TR I
Pt . Yop s
E . o
. LI i T}
. . Ceet
D Y BRI AUt - ..
o, ‘ . Y . ERE RO
e .ot H + [ BEECEEN B
AN PR . . .
. Loa,o 0 LI .
R RETI e L,
MR [ SIS KPR . N . . .
4 el f
» S hny ‘e ' IR}
3t et e Ny, . e gt . .
“ry * e ' P .
A . l e .
G e e ¢ . .
A i el
e e
4 . - ’ A * I3
“ . oo . .
) vy . ‘ ‘ .
A .

avd S in ageeemern
L7 omed maoce teesnas

SaAnp

TR Daruatibe., LS, Ialitn Wik . L.l

PR G

t- o~

< agh Conides gilonis

I

3
Vo e

e e g

LUV Sy Nesn Lhae f RET
SR s et the v e, YN
!,‘vﬂﬂv e ,i}»." b 10 R e g 1,
Aee Xagaany TR v ey
R R I AT SU N VT
Tl PRI W g e, e R A )
{ B NOGRA 20 G i PRI
RN VR A B N P T dirr oo
Atey e g T

e B Qe . o

R TP S B BT ST L

i

[N

oot

LIS ke

A0 eval ot

CESUTODIICD e s
A RN bl B R T N T D
Gl R T SR e e i
I I Py TE ST, e )

LI G R IR v LIS B AL R
EE R TV S VPRI A T IR
[T T A I N ';ﬁ- [ [ NERAN
SR e R N S ST RV
Taalzod s het (o ooy HONCITFETIE SR

T SO e e T A S P R P

vt ard aalrog ae g
o X-r9% DORS a1
SRTL EE I I R L S G
< e, et £, B
. PR R R Y S S R T
IR DM S V2SS PRSI | . [AE TR
Toer v et Y
L N R T T} ey Yoot N 14
A AR A ot . e v
;' ‘f'l. . i HIE R . . I\'
S IR SR T Ny LR i, I
s LRI A S [ o 1 T
' 4+ -, T To e A
] . ar 3 v
[ X S ' R . At
. ~ . ! T ‘ T . . . -
. . . f v,
. i . v bt '
. ey e . ,
B [y ‘ ‘ : J
. M t
' .

B

P

thow s 1o

TSR
IR

R
It
i
»
A
*
P



Yyl g

Aot Fracblie s wiseat o e Jusk 47 e Lol et ey

OlcCtive v e 1 The rewin oty 1@y 8 @A e e Peg

van of the soiev 1 PGS fei foer relige # Geipl e Lt e Puen s

Tre ru denog beis s omai sl 3en A, cns et ; v

Cafe = L0 ATuL c qumiime iz garwe L, p

T

LT

EALNTA IS re TS SRS SO DPPOT PP L

arnr s mshemrt cmntribagle s e

O TR Thaiit ol ooe (¥ e, a

.

[P Y - .
P LRSI f B TEEPRE LN RS N EET

e tasGTE T Ser g bepd teres s

H
HRANRLEE+ IUQOK AR B A I R TIR IS STV S GRS ST

;
- A
L B I R R T T U A
. . . L :
. PRNPI 4 7. Lk e e v ey
Foow il ot e s e o foe wr e
R g e CE) o slatua e :
I
-~ » ¥ '
el e
Yt Vet e wouldy, e
. 22
(PR TIPS AT | o TSl AEREAT TN L t .

L A T AR ¥ o A - LIA ZENPSL FIF STV S VRIP P S

A A A

% oaati Lenemirt
R TEY R T VINY AT
MO en,
wrhow o kT

T H

P R RT

M- IRCH ANIS gt i

EREN D UE S N T TV £

[ R PR L S L T R Y

IR DY IS B e A N S U BRI

N YL R LTS

vl e gt o

IR T

R T I I

soend Tl

EXIS (I TR THIEFY § BEEET

[NEPURRTSS T U P

4 an

LIS SRR PR B ¥ g .r...:.._..v.u R

I oL LA TR LAY S e i T
IR . .o N .- . s 4 N
W LRI TaatdterT g ey g g BRIV S
et R A 3 IR VRN SO PR

I .y
. .
PR Y ne AL 4
B .
B : i .
.
.
~
BN
t . o
. i oAt
L
>
' " . .
. o e ~ o Ny el DR LA TR U '
Ve . 3. PR L R RPN .
> deotoens



* T PBAE Vol 4, 1960

- -

woa

fig. 4. Sowcs bor In “dosed” pouition in “shipping contulnor.”
The Hecvimet drem will source bar is retated 180° te "open” poshion
in this container when bled with the rest of the sencliometer.

A key-operated lock, working against flats on the
cylinder shaft, locks the cylinder in position. When
this contsiner is essembled with the additional
shielding and mechenism, as iltusteated in Fig. 5,
the cylinder is Jocked in position with the source
bar facing the opening. Projecting pins on flanges
at the ends of the cylinder shaft catch under
luge of the support saddle to prevent removal
of the shipping contsiner froin the assembly without
first rotating the eourcs bar into the shielded poei-
tion,

With the source bar in position for use in the com-
plote sssembly (Figs. 2 and 5), the shielding against
primary radiation consists of a minimum of 6% in.
of lcad or its equivalent in other materiala ar.d dis-
tance. As indicated by a Geiger-Miiller survey
meter, and by photographic measurements, this
reduces radiation at the outer surfaces of the shicld-
ing to not more than 0.3 milliroentgen /hr, which is
wall below the desigm maximum of 0.7 milliroentgen,/
br. Two narrow open channels are provided through
which film samples sre automaticslly fed snd ejocted
during operation. These channels sre not ir line
with the source bar, thus requiring rays from the
source to undergo at least one acattering before
emwrging from the shielding. Measurement of this
scattered or secomdary radistion indicates an in-
tansity of ebout 3.0 milliroentgens hr right at the
oater end of the channels. This, however, falls off
rapidly with distance so that within 3 in. from the
openings in line with the channels it is down to less
than 0.7 millircentgen/hr.  These openings can only
be reached with the tips of the fingers and, in operat-
ing the instrument, éven this is seldom necessery.
The aversge radiation intensity (including beck-
ground) in the region ooccupied by an operator in

Canirar

i
Ry
~ -

AUTOMATIC GAMMA-RAY SENSITOMETER WITH Co-67 SCGURCES 81

LEAD S LDMNG

HOIST ANe
~,

\#

SPACE FOR CLEVATOR MEICHANISH

NN\
Fiy. 5. Vertica! section through the sendtometer showing shielding ona
generol crvangement,

close attendence is of the order of 0.03 to 0.65 milli-
roec:tgen/br, which is only £ or 3 times normal back-
ground radiation.

Film Cassettes

For expoaure, film samples cut into 12-in. by
35-mm stripe are placed in the cassettes shown in
Fig. 6. The cassettes consist of & stainlees-steel
sleeve and a fiberboard-polyethylene fokd-over insert
containing the lead screens. The sleeves and in-
serts have an “open window’ in one side somewhat
larger than the fuce of the source bar so that when
the cassettes ere positioned for exposure the source
bar projects through the window to bear against
tne lead-acreen and film zandwich. Thus, the
0.016-in. space between the film surface and the
surface of the cobalt-60 sources is filled with the front
lead screen (0.005 in. thick). a €.006-in.-thick poly-
ethylene laminate on the lead screen for abrasion
proteciion (side opposite the film), and the 0.005-in.-
thick stainless-stoel window of the wource bar.

Rg. 6. Mim caseres with icad Mtencifying scrawns.

—
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Cassette-Transport Mechonism

The camsettes conainire Glm seopies are £ anulis
joaded. windaw side np. o the teed hopper see
Fig. & in batches oF 5 o7 jess, Wihen e aensh
pimeter 1 slarioa e bottem ease2ue 13 11080 0TEed
Uy a prenniatioady drven Cartiage thromgh the feed
Chenned 0 the shieldiag and temidioped oo tine plat
forta o) e elevitors e henisce. Vhis clevaror s
dri zen 1w thres positiona by t ve postmain eyviingms
in series.  rois the koad  ceatral nosition 1 os
the casselte nbout 2. to ; rodr il agamst e searee
bar ! - loses o awitch to startu tineg - 1Gp (GO
which has bren preset by a0 eperatoe, i | EALIPS UM

S & E Vol 4, 1900

g

Fig. 7. ‘Yiew of immitomsler with uppcr shalding,
shippag comoiner, teed hoprer, ond -oble tor fa-
moved. Carticge 't thown pusting C coseTe wward
the slevator platform. Two cadiionul casicites ore
in the hogper positron.
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of the Kodak Park Film Testing Division for experi-
mantal work, checking calculations, and similar
operaiicns in the various schemes considered in this
dovelopmant.

APPENDIXES

APPENDIX | — Dorivoticn of the Radintion Field Distriby-
fion Around a Thin Flat Disk of Uniformiy Emitting Rodio-
active M.aserial

Assun.piwns:
1. Ti-e source is agsumed Lo have zero thickness.
2. Tbe self-absorption of the souie i negligible.

Figure 11

The iniensity 7, st » poict P, Fig. 11, a cdigtamee b
from the uxis ang o distaace 4 fron: the plane of a uni-
formiy emitting rudioa~tive dmk of radine o i preLor-
tiooai to the ranmation of intensities contrititad by the
wndividual alemenis of srea r dr <6 snd s iverse'y pro-
portional to the vprnre of the distance K frimm thea
elements 0! erea.

Therrfory:
Wi 1 Aren

dew = ,
Arca R:

where ¢ is Lhe activity of the source nrd 1is the Famnu.-
rey dose roie consian’ CEINTICE Painmi-ray INtetuty 1y

souece futivity, Yo Colid, o= (0505 emtr i b
Then,

) TS S A v dr de

I = st __" N EN L A :‘-r_x;ﬁ 1]

Irtegraiing between these hranis yields:

Gi IR AN S /% B [ 7L N I
le = la

For tir sec ai vese of pongt £ lving o (Y v ame . 7oy

gk v o= 00 the generst rolution fed. es
4':' 1 ¢ -
= I .
3 o

APPENDIX | — Derivation of the Radiation Field Along
the Axis of a Right Circular Cylinder of Uniformly Emit-
ting Radioactive Material

‘The intensity I, at a point P, Fig. 12, on the axis and a
dimance & from the end of a arafonnly emitting right
cucuinr cylinder of radioactive material oi radius a and

Figure 12

heizht ¢ i proportivnal to the summation of intensities
coiribured by the individual elements of volume
1 dr d@ d2 and i avasely proportional to the square of
the dimtance R from ibe edainent of volume  The geif-
abeor 01 of the sotrce 1w assumed Lo be neg'igihie.
The: vlore,

q! A Voluone

M- Volime Kk

witere 7= the activity of the source and 1 i the ganura
sy Jose-rrie onsiynt,

Then

Tom expregaon cannot readilv be inteprsied i ctosed

Sor bho o for e - 0 0 apeciai case for the teid alomg, the
F T
~a o2 .
) r {" YUYt f e
i r N > P
] RPN S (AR B A

Tnte nay boanteg-ated i the closed toriae

T gt th o+ o1 .yt
. T e 7= tin -
L .;"; ' [/EEE ! ! by
/ hoay A\
R (um : - taa~! - )
"\ u u‘/_j
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