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National Lead Company
1050 gtate Btroet
Parth Amboy, Wew Jersey

Attention: M. G. L. Stukenbrochey
Gentiemen:

Thenk you for your ietter of December 14, 1960, informing us that
you have corrected or will corract these deficiencies in your bye
product waterisl program which we brought to your attention im our
letter of November 30, 1960, ‘Yhese mstters will be reviawed during
the next inspection of your facilities,

Ag weguested in your letter, we bave smandod your liceomse Lo
suthorize James J. Cullen to be your Heslth Physics Officer, Amend-
ment Ho. 4 to License No. 20~6033~1 iz enclosed.

Yery truly yours,

James R. Megpon, Chief

isotopes Branch

Pivision of Licensing
and Regulation

Enclosure:
Amendment Ho. & te Licenmpe NNo. 29-6(33~1

bcec: Compliance Divisiengy HQ )
Compliance Division, NY0O ) w/cpy. ltr. 12/14/60
Public Docuiment Room )
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y s NATIONAL LEAD COMPANY : g
6748

i1 BROADWAY

. "NEW YORK 6; N. Y
NUCLEAR METALS DIVISION December 14, 1960

Mr. James R. Mason, Chief
Isotopes Branch

" Division of Licensing & Regulation - (%A
U. S. Atomic Energy Commission ' : W
Washington 25, D. C.

Dear Mr;vMasdn:
Ref: DLR:RGP; AEC License 29-6033-1

We are in receipt of your registered letter dated November 30,
1960. 1In this letter you state several items in which we are
not in compliance with conditions of our AEC Byproduct Material
License No. 29-6033-1.

Relative to your Item 1, an electric alarm was installed on the
doors to the Standardization Laboratory on about October 20,
1960. When either of the doors are opened an alarm will be set
off. This alarm is also interlocked to the plant protection
office, where someone is in attendance at all times.

Your Item 2 states a physical radiation survey was not made after
the completion of each radiographic exposure to determine that

the 51 curie cobalt 60 source was returned to its storage condition.
In actual practice a survey was made everytime with our portable
survey instrument, but no record was made of this survey. Since
about September 1, 1960, a record has been made of these physical
examinations to determine if the sources are in "safe'" storage.

Concerning your Item 3, since about September 1, 1960, records

have been established which will show source utilization. This
will permit the determination of average radiation levels around
and in our restricted areas. Our personnel radiation monitoring
has always been in compliance with conditions of our license.
Environmental surveys have always been made, but records are now
kept of these surveys. On September 6, 1960, both of our cobalt 60

31265



. NATIONAL LEAD COMPANY ..

Mr. James R. Mason
December 14, 1960
Page two:

sealed sources were leak tested by Picker X-ray Corporatien and
found to be less than 0.002 microcuries. These results are put
in record form for the regular AEC inspection.

It is requested that James J. Cullen, a licensed radiographer,

be placed as the Health Physics Officer for our 29-6033-1 license
and that my name be deleted from this. responsibility. Mr. Cullen
is a permanent employee of the National Lead Company at

Perth Amboy, New Jersey :

1f there are any questions associated with our answers to your

letter of November 30, 1960, please contact me.

.'Very truly yours,

/// Z///« Lredle.

G. L. Stukenbroeker -

GLS:FK
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BLR:REP

Hational Lead Company
1050 Btate Btroet
Parth Amboy, New Jersey

Attention: Mr. G. L. Stukenbrosker
Gentlemen:

Thig: mﬁnm to the inspection condusted on July w 1960, of your
activities mﬂmﬂ.ﬁm& under ALC Byproduct Materiasl License No.
20-6033-1, :

It aypam that certsin of your activities were not conducted in
full complisnce with & condition of your license and the reguire-

“ments of the AEC's “Standards for Protevtion Apainst Radiation,"
Part 20, Title 1D, Code of Pedevsl Regulotions, in that:

1. The lidgh radistion ares existing in the
btandardisetion Labaratory during the uss
of your Cobult 60 sources wag not equipped
with an interlock or warning system meeting
the regquivements of Bection 20,203(c)(2}),
"ﬁauti.m signs, lébele and signale.”

- 2. A phzmioal radiatim aurwy was net wade
after the completion of each radiographic
cxpopure to determine that the 51 curie
Cdbale 60 source was veturned to its gtore
age condition s required by License Condie
tion Ho. 16, “Badlation surveys."

3. Sutvcay mmrds were incamplete, in vielatim_
of Soction 20,401(c), "Records of surveys,
radistion monitoring and disposal,”

REGISTRRED MALL
TURN RECEIPT REQUES




| | ROV 56 190
National Lesd Company | "E-

Pursusnt to the provisions of Section 2,201(s), "Notice of vielation,”
of the AEC's “Rules of Practice,” Part 2, Title 10, Code of Fedeval
Ragulatim&. you are requasted to n«ulfy this office, within thirty
daya of your ‘récelpt of this notice, of the steps takem or to be
instituted to schileve correction of the dlleged vislations and the
date Whﬂn aueh wrmctim has bemn or will be achieved,

W:u:h ragard to Item 2, we understond that you use & Teclmical Operations
Model 492 "“Gemne alarm”" in connsction with your radiographic oparatioms.
Your survay procedure utilizing thic device does not meet the requirement
of ‘License Condition No, 16, that & phys&eal radisvion survey be made
imediataiy after sach radicpraphic ekposure to détermine that the
source Ls returned to its storage condition, Under certain conditions
of use, the exposed source could be ghislded from the “Gamma alamm',
thus eliminating the protection offered by it. Theé source could be
shielded by the radiography projector itself or by some othar ob ject

- placed between the source and the “Gamns alerm", For this reasen, it
is necessary that a portéable survey fnstruinent be used in deternining
that the nom:ce is saﬁely metumaﬁ to. ﬁ.t.s storage condition,

Vary truly yours.,

Iiaatopas Bramh :
bivigion of mnming
onil hegulation

Loclosures:
1, 10 gcrR 20
2, 1 ¢cERr 2

bee: Compliance Division, HQ
Compliance Division, NYO0O
Public Document Room

7if
orricep | DLR:RSB 06)(\{ DLR:IB
ot N L2
SURNAME p- |\ LM< (’\N N sl )
DATE - |. 11-18-60° N . ‘)% A QQ, /////4//d
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l%timwl Leod mmm
1050 Steto Bureet
Parth suboy, lﬂw Jmay

Attention: Mr. ¢. L. Stukeubrocker
Gentlemany
This pefers to the Mmmm.m eondurted M immy 18, 196@ of your

setivicies wﬂhwﬁ.wmﬁ wmder m yroay
20«E030e1,. '

It mppam that esrtain of your wﬁw&mw vere ot eoofucted in
full complisnes with o copdition of your licesse end the requivee
ménts of the ASGYs “Htandsrde for Protection Against Bedistion,”
Part 20, Title 10, m of Mml mlatmm. in thats

i, The high mﬂtmm arsa existing tn. the
Stendordipation Laburetory daring thi use
of your Cobalr GO sourees was uot equipped
with an mmm or warning eysten meeting
the requirements of Section a&.sn&wua,
%mm signa, lebols snd n&gm;m W
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after the eompletion of each zellographie \
emgtmm to detemnine thet the 51 cuite’ NN
tobelt 60 souvce was groturned to L86 store
. Age condition as regquired by Licenee Comdle o
/rion Bo, 16, "Redistion surveys.” \
3 smwy records were incomplete, dn vinlm:im \\
) Bection 20.401(c), "Recordi of swrveys, N\
radiation wondtoring end disposgl.”™

| 2. A mhmsmx rodiation smay wae pot mede




Watioanl Lead Compomy “2e

Pursdant t the g;mvmm of Saotion 2.204{a), “Hotice of violation,”
of the AEC's “Sules of Prectics,” Pert 2, Title 10, Code of Pedersl
Regulations, you sre reguested to wotffy this office, within thirty
days of your veceldpt of this wotice, of the steps teken or to be o
fnstituted to athiove coprestion of the alleged violations emd the
Sate vhesn such corrvection has been or will be mhi.ma.

. Wery twuly yours,

Jemas ¥, Hason, Chief

Inetopes Breoeh

tvicion of Licensing
end Repulatfon

Enclosures:
10 cre 20
38R 2

bee: Compliancé -Di(iisi@n, HQ
’ Inspection Division, NYOO
Public Document Room

" '| DLR:RSB co DLR:IB

: __OFi‘!CEb -R&Pf;’/%gs:L]%/i = JRMason
SURNAME » ﬁy ALY ; ‘EZ’)Y :
oarep | L0=23-60
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OPTIONAL FORM NO, 10

S sot108

:' UNITED STATES GOVERNMENT

- Meémorandum

TO

FROM,

SUBJECT:

L. R. Rogers, Assistant Director for DATE: NOV 2 1950
 Nuclear Materials Safety
Division of Licensing and Regulation

‘Ellyson G. Outten, Acting Assistant Direct%iéjzaiz;:
for Materials _ iiﬂaﬂkﬂﬁ

Division of Compliance.
NATIONAL LEAD CO., PERTH AMBOY, NEW JERSEY; LICENSE NO. 29-6033-1

CO :WEK

Reference is made to the attached letter to subjéct licensée
which was prepared by your office and sent to this division
for concurrence.

As indicated in the report, and as confirmed by us in a
telephone conversation with the inspection representative,
it appears that licensee should not be cited for noncompliance

. with Condition 16 of the license. Although the licensee

does not use a portable survey meter to ensure that the
source is returned, a Model 492 Gamma Alarm is used, instead,
and is adjusted to indicate a level in excess of 2.5 mr/hr.
We believe that the Gamma Alarm meets the requirements of
Condition 16. If, however, the Gamma Alarm does not meet
the stated requirements of Condition 16, we suggest that
consideration be given to modifying the license condition.

" since the device appears to afford equal protection.

Attachment:
Cpy ltr fm LAR

+to Licensee



' OPTIONAL FORM NO. 10

‘;V*§;;¥gb STATES GOVERNMENT L
Memorandum

ro - :Harold L. Price, Director, Division oMATE:
Licensing and@@fgulation, Headquarters

4

AUG 3 1 1960

rroM :Paul B. Klevill, Acting Director
. Compliance Division, NYOO

- SUBJECT:TRANSMITTAL OF LICENSE COMPLIANCE INSPECTION REPORT-10 CFR 30

SYMBOL: CMP:AJF

Transmitted herewith is the following inspection
report involving noncompliance:

THE NATIONAIL LEAD COMPANY
1050 state Street
Perth Amboy, New Jersey

License No.: 29-6033-1 w/amends. 1 and 2

The following items of noncompliance were noted
-during the course of the inspection:

20.203 "Caution signs, labels and signals" ,
(c) "High Radiation Areas" (2) - in that the
Standardization Laboratory was not equipped with
either a control device which would reduce the
‘level of radiation upon entry of an individual
to below 100 mrem in one hour, or a visible or
audible alarm signal which would make an.
individual aware of entry into the high radia-
tion area existing during their radiographic
exposures. (See paragraph 11 of report details.)

20.401 "Records of surveys, radiation monitoring and
' _ disposal"
(e¢). - in that no records of direct reading
surveys were maintained by the licensee. (See
paragraph 12B of report details.)

(continued)



1

Harold L. Price - 2 =
_ AUG 3 1 1960

- in that records of film badges that had been
used for area monitoring revealed only inte-:
grated doses.: (See paragraph 12B of report
details.) :

The items of noncompliance were discussed with Mr.
George Stukenbroeker, Resident Scientist, and Mr.
Nicholas Muccilli, Plant Manager, who stated that
they would take the necessary corrective action as,
reqguired by DL&R.

No personnel hazard is apparent, and no follow-up
inspection will be scheduled.

We recommend that a letter be sent to the licenéee

requiring correction of all items of noncompliance.

Enclosure:
1 cy Rpt.

cc: Div of Cmp, Hg.
w/orig. of Rpt.



F“*‘“&‘ég"” : B . UNITED STATES ATOMIC ENERGY COM...iSSION

COMPLIANCE INSPECTION REPORT

1. Name and address of licensee - ‘ . T 2. Date of inspection

THE NATIONAL LEAD COMPANY July 18'31960

1050 8tate Street | . ¢ 3. Type of inspection Inif’ial
Perth Amboy, New Jersey S B 4. 10 CFR Part(s) applicable
' | 20 - 30

5. License number(s), issue and expiration dates, scope and conditions (including amendments)

License No.  Date Exp. Date

29-5033-1 . 12/30/59 12/31/61

SCOPE: A. 52 c-contailned in one source of 50 ¢ and one source of 2 ¢
of Co-60 as Technical Operations Model A-424 sealed sources
for use in Technical Operations Model 446 projector for

- industrial radiography.

CONDITIONS : #11-Compliance with Part 20. #12-Byproduct material shall be
used by, or under the direct personal supervision of, G. L,
Stukenbroeker or J. M. Ness. #13-Byproduct material as sealed
sources shall not be opened. #l4-Except as specifically provided
otherwise by this license, the licensee shall possesg 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 December 10, 1959, and in
“related documents and amendments as follows:.
(CONT'D)

6. Inspection findings (and items of noncomphance) '

Two nominal Co-60 sources of 51 and 2.07 c strengths are used by the Atlantic
Branch of the National Lead Company in a gamma probe and radiography program
which tests the integrity of lead products. George Stukenbroeker, Resident
Scientist, initiated the program and instructed personnel at the plant in
radlological safety. J. M. Nees is the present Radiation Protection Officer,
and has taken an industrial radiography course from Picker X- -ray Corporation.
The facilities consist of an outdoor exposure area and a Standardization
Laboratory. Radiation safety instruc¢tions have been issued to.all personnel,
and the radiation safety procedures outlined in the instructions were reviewed
Personnel monitoring is accomplished by means of pocket dosimeters and film
badges which are worn by each individual. Physical radiation surveys have been
made of both exposure areas. Stukenbroeker is responsible for procurement,
and two sources have been obtained from Technical OPerations, Incorporated.
There has been no waste disposal.. - Posting and labeling was reviewed at the
time of this inspection. The only items of nencompliance observed or other—
- wise noted during the course of the 1nspection are as set out below:

(CONT'D)
7. Date of last previous inspection 8. Is “"Company Confidential” information contained in this report?  Yes [] No [
’ (Specify page(s) and paragraph(s)) ‘ . ’
None.
_ DISTRIBUTION: - ".7 . i »
l cy - Div of Cmp, Hg. C __Archibald J. Fleming
l ey - DL &R ‘ ] : {Inspector)

2 Ccys - Div, NYOO ADPIOVEd DY e e e n
Y “mp e ‘ PP d Paul B. Klevin, Acting Dir.

New York

(Operations office)

August 26, 19260

(Date report prepared)

If additional space is required for any numbered item above, the continuation may be extended to the reveise of this form using foot to head
format, leaving sufficient margin at top for binding, 1dent1fymg each item by number and noting “'Continued” on the face of form under
appropnate ltem 16—73314~2  U. 5. GOVERNMENT PRINTING OFFICE

RF;COMMENDATIONS SHOULD BE SET FORTH ll"l A SEPARATE COVERING MEMORANDUM .
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ITEM 5 (CONT'D)

License No. Date = Bxp. Date

29-6033-1 | | R

COHQITIOHS: A. "Radiation chtaction-Ptoeedurés";'containad
) in application dated December 10, 195%.

#15-Written administrative instructions referenced
in Condition 14A covering radicloglcal protection,
control, and security of byproduct material shall
" be followed and a copy of instruﬂtiﬁns ghall ba.
 supplied to each individual using or having responsi-
bility for use of such material. Any changes in the
administrative instructions shall have the prior
approval of the Isctopes Branch, Division of Licensing

- and Regulation. #l6-Calibrated and coperable survey
ingtrumentation is to be maintained at each site
where radiographic exposures are being made. A
physical radiation survey is to be made (1) to
determine compliance with Sections 20.102 and 20.203
of Title 10, Code of Federal Regulations, Part 20,

. *Standards for Protection Against Radiation” and (2)
inmedliately after each radlographic exposure is com-
pleted to determine that the source has baen returned
to its steorage condition. The suxrvey instrumentation
shall have a range of a few millircentgens per hour
to at least one (1) roentgen per hour. #17-The radio-
graphic areas are to be kept under continuous sur-
veillance during each exposure coeration. #18~The
licensee shall exercise appropriate aéministrative
contxol to assure that no person will use or per-’
-gonally supervise the use of byproduct matarial
until such person has:

A. Received instructions in, and demcnstrated a
thoreugh understanding of, the regulations of
10-CFR, Part. 20, the licensee's operating and
emergency procedures; and the previsione of
this license.

B. Demonstrated cowpatency in the uvse of byprbduct‘
material, equipment, and auxvey inatruments
'which will ba uspd.

#19- Faéisgraphy exposure devices, pcrtable carrying .
containers, shipping containers, and storage containers
having a radius greater than four (4) inches shall be
limited to maximum radiation levels of 200 mr/hr at
the surface and 10 mr/hr at one meter from the source.
Devices and containers having a radius af less than -
“four (4) inches ghall be limited to maximum radiation
levels of 40 mr/hr at six (6) 1nches from the surfac@.



ITEM 5 (CONT'D)

License No. Date - Bxp. Dats

29-6033-1
amend. 1 ' l/lS/GOV»‘ 12/31/61

SCOPE§ A. 56 ¢ contained in ona source of 53 ¢ and
‘one mource of 3 curies of Co-60 as Technieal
Operations Model A-424 sealed sources.

: CONBITIOLS~ Condition 19 is ameﬂdeé to read:
f#l2~-Radiography exposure devices, portable carrying
containers, shipping containers, and storage
containers having a radius greater than four
(4) inches shall be limited to maximum radiation
levels of 200 mr/hr at the surface and 10 mx/hr
at one meter from the source. Devices and
contalners having a radius of lesa than four
(4) inches shall be limited to maximum radiation
levels of 50 mr/hr at sixz (6) inches from the
surface. - '

. 29-6033-1 o
amend. 2 4/1/60 12/31/61

SCOPE: No change.

CONDITIONS: Condition 12 is amended to read: . _
#12-Byproduct material shall be used by, or under
the direct personal supervision of, G. L. '
Stukenbroskar, J. M. Nees, Jullian Koerner or
James J. Cullen,

‘#20-Sealed. sources containing Cobalt 60 shall be
tested for external contamination and/or leakage
upon receipt from another person, except when the
licensee receives certification from the person
that the sources had been tested within thirty -
(30) days prior to transfer and found free of
surface contamination. Sources shall be tested
for contamination and/or leakage at intervals of
not moré than six (6) months thereafter.  (Sources
semipermanently or permanently mounted in devices
may be tested by checking accesaible surfaces of
+the davlces for removable radiocactive material.)
The test shall be sufficiently =sensitive to
detect 0.05 microcuries of radicactive material
on the surfaces of gsources or devices.

1f the test reveals removabla radiocactive material,
" the ligensee shall take immediate action to prevent
spread of contamination, initiate corrective

action and shall notify the Manager of the nearest
Atomic Energy Commission Operations 0ffice

listed in Appendix D of Title 10, Code of Federal
Regulations, Part 20, within 10 days. The report
~shall include a statement of ceorrective action =
taken. '



ITEM 5 (COWT'D)

License No.  Date Bip. Date
29-6033-1

| amend. 2

CONDITIONS: Leak tests and/or repairs shall be performed
by persons specifically licensed by the Commission
to perform such tests. Recorda of leak test
results shall be maintained by the licensee.

LTEM GI(GGNT'D)'

20,203 "Qaution signs, labﬁls and slgnals”

(¢) "High Radiation Areas"” (2) ~ in that the Standardization
.Laboratory was not equipped with either a control davice
-which would reduce the level of radiation upon entry of an

individual to below 100 mrem in one hour, or a visible or
audible alarm signal which would make an individual aware

of entry into the high radiation area existing during their
radiographic exposures. (See paragraph 1l of report. detalls.)

20,401 "Records of surveys, radiation monitoring and dispeosal’
(¢) - in that no records of direct reading surveys were
maintained by the licensee. (8ee paragraph 12B of report
detalls. ) '

- in that records of f£ilm badges that had beeh used fcr'area"
monitoring revealed only integrateé doses. (See paragraph
12B of raport details, )



PART 30 INSPECTION

PHE NATIONAL LEAD com&agy

1050 State S8treet
Parth Amboy, New Jexrsey

Date of Inspection: July 18, 1960 (Announced)

Parsons Accomganzing Inspeeter:

. None. Mr. John Russo of the Hew Jarsay State Hsalth

Dﬂpartment was notified of the visit.

Pergsons émﬁtacted ané Titles:

Mr. Nicholas 8. Muccilli, Plant Manager
Mr. George Stukenbroekex, Resident Scientist
Mr. James Cullen, Assistant Radiation Protection Officer

DETAILS

Organizatién and Aﬂminlmtxatién

The Atlantic Branch of the National Lead Company, located in
Perth Amboy, New Jersey, manufactures lead ingots, castings and
paint products. The National Lead Company is a nationwide
organization; the main headquarters are located at 1lll Broadway,
New York. Mr. N. 8, Mucecilll is the Plant Manager in charge of
all operations at the Atlantic Branch of the company.

" Mr. Gecrge L. 8tukenbroeker is the Resident Scientist at the
- Atlantic Branch, but he also works at the Industrial Reactors

Laboratory in Plainsboro, New Jerseéy. He initiated the byproduct
material program at the Atlantic Branch and was the original
Radiatlon Protection Officer there. His experience with radiation
includes 10-1/2 years of on-the-job experience at the Oak Ridge
National Laboratory working for the National Lead Company of Ohio
and the University of Michigan. He engaged in various radiation

‘projects, and also. received formal course work in health physics

at ORNL.

Mr. Stukenbrosker gave a training course to the other P@rsanneljat
the Atlantic Branch who were engaged in the byproduct material pro-
gram, According to .Btulkenbroeker, this course was equivalent to

the 40 hour training course given by Picker X-ray Corporation. The o

course covers the fundamentals of radiation theory and the actual
handling of isotopes.



11.

- Mr. John Kees, an authoriged user, is the present Radiation Pro-

tection Officer under their license.  He is a company Metallurgist,
who has taken the training course in 1nﬁustria1 ‘radiography given
by Picker X~ray Corporation. He also took the course given by

' 8tukenbroeker and has had four months on-the-job experience in the

handling of the sealed sourxces possessed under their license.
He was on vacation at the time of this inspection.

Mx. James Cullen, an authorized user, is the Assistent Radiation
Protection Officer. He took the course glven at the plant and

has had four months on~the-job experience. Mr. Julian Koerner,

an authorized usexr, also took the course and has had six weeks of
on-the-jeb training. In addition, there were two helpers, William
8later, laboratory Teéchnilcian, First Class, and Leo Jeorge, Lab-
oratory Technlcian, Second Class, both of whom work under the
authoriged users', supervision. ' ' '

_ Facilities and Uses of Eyproduct Material

8tuh9nbroekex stated that the purpose for establishing a byproﬁuct
material program was in order to test the integrity of lead

' castings, which were being manufactured by Wational Lead for use

in the fuel transfer cask car built for use in the Enriceo Fermi

atomic powerx plant in Michigan. The car 18 used in nuclear power
work for the removal of spent fuel elements £rom the reactcr core
and for the xe-charging of the reactor with fresh fuel elements. .

The thicknesses of lead and steel that ‘had to b@ tmsted for
integxity ranged up teo 14-3/4" of lead plus,@n@ inch of steel.
stukenbroeker pointed out that he had decided a large Co-60

pealed source was the best way of examining these thicknesses.

He stated that they found radiographic film had not been suitable
for their measurements, and instead adopted a gamma probe system
for the. testing. The detection device of the gamma probe system
was a single channel Baird Atemic Model 510 scintillation spec- ’
trometer with a sodium iodide crystal one inch in diameter. The
Co-60 source and detection crystal were mounted opposite each
othexr on two vertical struts attached to a crosasbar so0 that when
the source was lowered inside the lead components of the car,

the detection crystal was lowered simultaneously on the outside

of the car. The ameunt of radiation transmitted through the lead
to the crystal would indicate whether there were any voids or flaws
grmsent in the metal.

- The gamma probe progzam of the different lead components of the
fuel transfer cask car started in the middle of Januwary and lasted

until the end of April, 1960. A 51 ¢ Co-60 source, in a T. O,
Model 446 radiegraphlc wagon, was used tO gamma probe all thick«
nesses of lead greater than 6", while a 2.07 ¢ Co-60 source was
ugsed for all thicknesses of lead less than 6“ No exposures have
heen conducted since April, 1960. : -



Measurements were taken at points 6" apart in a square grid
pattern.. Each grid pattern was made up of about 300 points,

The source would be wound in and out of the radiographic wagon
for each determination of & grid point. Cullen reported the
average time of a point determination was 30 secgonds, and the
interval between determinations lasted from two to three minutes.
Stukenbroeker felt that the number of determinations made re-
vealed several thousand, but he did not know the @xact number.

Two exposure areas were used by the licensee._ Whey are described
as follows: -

L.

Standardization Laboratory

The Standardization'Laboratory for the calibration of sources

18 leocated on the Becond floor of the Linad Products Building

(Building No. 20). 7he original Standardization Laboratory
was located in the acid recovery area of the plant as described
by the licensee in their initial application for the license,
Stukenbroeker reported that operating and personnel problems
necesgitated the«meve teo Building Mo. 20. The present
Standardization Laboratory (see Exhibit "A") is a permanent

facility 32' long by 18' wide. The walls are made out of

8" thick blocks, which are filled with sand. The inside walls
of the room are lined with lead plates 1/4 of an inch thick and
8' high. The floor is covered with lead 1/4 of an inch Lhivk
and the area directly underneath their exposure table 1s covered

by an additional lzad plate 2' square and 2" thick. Stukenbroeker

stated that the followlng precautions are taken for sacurity in

" the restricted area in the vicinity of the Standardization Lab-

orxatory: The freight elevator which services the labcratcly is
shut off; the entire second floor area is cleared of personnal
not engaqed in the program; and the area directly underneath

the gLandardizaticn Laboratory is restricted by order of the

Plant Manager. Continuous survelllance is also maintained
during exposures. A trial exposure of the 51 ¢ Co-60 source
was requested by the ingpector. Both Cullen and Stukenbroeker
felt that this would involve considerable inconvenlence since
no exposures had been made since April, and shielding would
have to be erected by them. They stated they would contact
thlis office during thelr next standardization neasurements. in
order to arrange for an independent evaluatien of the radia-

- tion lesvels which existed in thelr restricted and unrestricted

areas. - From records of film badges that had been posted on

the inside walls of the Standardization Laboratory, it was

determined by this office that levels of radiation in excess
of 100 mr,/hx existed during the soulce calibrations.

‘No control device was noted to be present in the standaxdl”atien

Laboratory which, upon entry of an individual into the area,

would elther return the source to the radiographic wagon or

which would energize a conspleuous visible or audible alarm
gignal so as to make the indtvidual or licensee aware oOf

entxy.
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A gamma alarm xadimtion monitoring system, Model No, 492,
which had a visible alarm consisting of a red and green
light, was located at the door to the Standardization Lab-
oratory. - The detection level of the gamna alarm had been set
at 2.5 mr/hr, and when this radieticon level was exceeded, the
red light went on. (The gamma alarm was also used to monitor

field exposures.)

Backyard of the Plant

' The second exposure area (sse Gxhibit "B") was in the backyaxd

of the plant. The large 51 ¢ Co-60 source was used in the yard
from February 9, 1960 until April 21, 1960. The heavy lead _
components which had to be tested were brought out on railroad
flat cars which ran on spur tracks servicing the backyard of
tha'plant,b The lead components were gamma probed on the tops
of the flat cars, L '

A shielding barrier was ereckted at a distance of about 501
from the exposure site for the operating personnel in the
field, The barrler was 8' high and was made out of sand and
conerete blocks about 3' thick. 7The top of the barrier was
covered with additlional shielding in order to protect per—

" ‘sonnel from reflected "skyshine" radiation.

‘Qullen stated that the test area within the backyard of the
plant was roped off and prescribed caution signs had been
posted. He indicated the general area which had been roped

off and this corresponded to an area roughly 150’ in radius
within the plant. ‘There were some additional shilelding factors,
which included a pile ef coal about 15' high and 80' deep '
betwean the tracks and the property fence. Other shielding

was provided by & pile of cans about 8' high on the near side’
of the tracks. The nearest unrestricted area was their property
fence about 100' away.’ ' ‘

Cullen felt the lead components of the cask car provided the .
best shielding of all as the radiation levels with the gource
inside of the cask c¢ar were only a few mr/hx at the surface of
the car as measured by thelr survey meter. He stated the
only noticeable exposure levels occurred when the source was
being wound in and out of the projector. This operation took

“about 10 secends. 8tukenbroeker estimated that the reading

on thelr survey meter during thisg time waa 5 mr/hr behind the
barrier in the field. (The same operation in the Standardi-
sation Laboratory resulted in a radiation level of 25 to 30
mr/hr at the outer deoxr to the laboratory.) .

xposures were made during theix day shift, and the shiftse _
sometimes lasted for periods of up to ten hours. Stukenbroeker
reported at least two persons were always present when handling
byproduct material, and, as previously mentioned, all exposure
areas were maintained under continuous surveillance during the
axposureas. ' ' : ' ‘ :



a3

Instrumentation andrcalibratian-

A Model 414 Baird Atomic survey meter with a logarithmic seale and
ranges of a few mr to 3 r/hr was noted to be on hand and operable.
Stukenbroeker réported that calibration is accomplished by means -
of a radicactive asource located in the instrument, although he
could not state what the kind or strength of the gource was., A
gamma alaxm, Model No. 492, previously mentioned was also main-
tained as a monitoring instrument.

Radiological Safety Pgaeautiohs and Procedures

A, Instructions

A copy of the safety instructions entitled "Radiation Pro-
tection Procedures” has been supplied, as required by Con-
dition 15, to each person having responsibility for use of
byproduct matexrial. Mr. W. Loud, Mr. J. Penko and Mx. _
gabat, listed as individual users in the "Radiation Erotection
Procedures"”, did not engage in the program. Stukenbroeker
stated that he gave the formal training course and guiz
descrlbed in thelr “Radlation Protection Procedures” to each
‘0f the authoriszed usexs, Nees, Cullen and Koerner, at the
gtart of thelr program. o o

B. BSurveys and Records of Surveys

Stukenbroeker stated that the original radiation surveys had

besn made "xelative to the Btandardization Laboratory and
surrounding area and actual working area during radiographic
inspection” as regquired by their "Radiation Protection Pro-
cedures". These surveys consisted of measurements of the
exlsting radiakion 1aval$ during thelx operating proceduxas.
lo records of these surveys are maintained. :

Physical radiation surveys ﬁere alse made during thelr ex-
posure -program as required by Condition 16 of the license.
There was ne record of these requirad surveys.

Cullen stated that a survey was made with their portable sur-
vey meter at the end of each day's set of exposures in order
to determine that the source had been returned to its storage

condition. Cullen xapmrtad that during the day, however,
the 51 ¢ Co~80 source would be wound in and out of the pro--

jector several hundred times with the result that they relied
on their visible gamma alarm te indicate whather the source 1
was in or out of the pr@jector. ‘ e : ‘ —

Nine f£ilm badges ware hung up'at points inside and outside of
the Standardization Laboratory and at the rope and barrier in
the outside yard in order to moniter the integral xadiation
dose. Records were maintained of these weskly inteyrated
exposures, but SBtukenbroeker stated that no recorded estimate
had been made of the radiation levels in mr/hr involved in
the exposures. :



Stukenbroeker xeported that no leak tests have bheean made since
they acquired the source in January of 1960. License Conditicn~
20, dated April 1, 1960, reguired 1n part that: "Sealed
sources containing Co-60 shall be tested for external gon-
tamination and/or 1aakaga upon receipt from another pe;son
except when the ljcenee@ receives certification from the
person that the sources had been tested within 30 days pzior
to transfer and found free of surface cantamination.;Q :
gtukenbrosker thought that a contamination test had been made
by Technical Operations, Incorporated, Burlington, Nassachu«
setbs Prior te transfer of material in December of 1959, but
there was no record possessed by the lfcensee of any lﬁak

tegt . : :

D. Lockiﬁg of Aréas. L C ‘

Both doors té the Btandardization Laboratory are lécked when
not in use. There are two sets of keys; the Plant Manager,

Mr., Muccllli, pessmsses one set, Mr. Cullen, the othar get,
Cullen keeps the latter set mince he lives alogest:to the
“piant and ‘can r@ach the plant earlie%L in case of an emarganey.

'13. Procurement Pxeceﬁurea and Control

stukﬁnbroekar is xaspﬂrsible fox procuxement and far gnsuring that
the license limit is not exceeded. Stukenbroeker sgaid he criginally
ordered a 50 ¢ and a 2 @ source frxom picker X-ray carporaticn.
After recelpt of the byprcduet material, January 8. and 12, 1960,
it was noted by the licensee that they had received a 51 ¢ and a
2.07 ¢ Co-60 source, respectively, which exceeded their original
procurement request and license limit.  Nees contacted DL&R by
telephone on January B8, 1960 and in a letter of January 12, 1960
to DL&R, Neas, the present Radiation Protection Officex, requested
an amendment to Item 8 of theilr license which would permit them
to possess the two sealed s0UYCes they had received. The amend-
ment was given by DL&R on Janwary 18, 1960 and allowed them
possessien of one source of 5§53 S and one source af 3 ¢ of Co-60,

14. - 8torage and $ecurltyAcf Mataxial

. The etoragé area is located in the Bt.andavdiz&tion Laboratory.
(See Bxhibit:"A"). The area was roped off and posted, At the
_time of this inspection, the 51 ¢ Co-60 source was in storage in

a Technical Operatiens, Incorporated, Model 446 radlographic
wagon, and the 2.07 Co-60 source was in storage in the Technical
Operations Model 488 source changer. Both containers are locked,
and the Standardization Laboratory is logked when not in use.
Keys are maintained by Cullen and Mucciil;.



15.

16.

18.

The highest radlation level noted by the inaspector at the sur-
face of the Model 446 radiographic wagon was 80 mr/hr using a
Juno ionization chamber, serial No. 1637, calibration date,

' June 22, 1960. The radiation level a meter away from the wagon

using the Junoc was npted to be 5 mr/hxr. The radlation level at
the surface of the source changer containing the 2.07 c Co-60
source was 4 mr/hr using the Juno,

Waste Disposal and Records of Waste Disposal

Stukenbroecker stated that no bypreduct material had been dispused
of as waste. He reported that there had been cne transfer of the
51 ¢ Co=-60 source back to Picker X-ray Corporation. . The cable,
which was attached to the radlographic wagon, had snarled, and
they had to return the equipment for repairs. B record of thias
transfer was maintained. ’

) T

Posting of Areas - Labeling of Containers - Tagging of Bouxces

A chain with a sign worded "Cautlion - Radiatlon Area"” and radla-
tion symbol was noted at the foot of the stairs leading up to the
Standardization Laboratory. The second floor area was restricted
during an expcsure by use of this chain., The door to the Stendardi-
zation Laboratory was alsc chained off and posted with a sign
worded "Caution - High Radiation Azrea", The storage area was
posted with the words "Caution - Radiomctive Materials"” and radla-
tion symbol, Both sowrce contalners were labeled with the words
sCaution -~ Radioceactive Materials" and radiation symbol together
with the kind, quantity and date of measurement offthe byproduct
material. o

The backyard ares was not posted at the time of this 1ngpection

" aince they were not using the sources.

Peraonnel Monitoring and Records of Personnel Monitoring

The licensee supplies a film badge and pocket dosimeter,. which are
worn by each person engaged in the radiography program. Picker
X-ray Corporation, Des Moines, Illinois supplies the £ilm badges
on a weekly basis. Records of film badgs and pocket dosimetex
results are mainteined in thair log book. +the hil

noted was 8 pocket dosimeter value of 60 mr to|(b)

week of 2/16/60 to 2/23/60. Average weekly exposure was 25 mr.
Moat of the f£ilm badge results were noted to be below 10 mr.
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