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Feom AEC417 UNITED STATES ATOMIC ENERGY COMMISSION

COMPLIANCE INSPECTION REPORT

1. Name and address of licensee 2, Date of inspection

Sinclair Hesearch Laboratories, Inc. March 18, l?égti
- n Eu“‘md“.—‘————--—. -
;{ilz‘ivfg;.s ’ 3. Type of inspection Reinspection

4, 1%8ER3}8rt é!ih aggicable

5. License number(s), issue and expiration dates, scope and conditions (including amendments)
121140 A4

tmendment 1 7=17=59 T=31=61 -  Teinspection’
(amended in entirety)
Amendment 2 8=1}i~59 7=31=61

Amendment 3 9=23<59 7=31=61
12-1i0-5 1=8«59 1-31-6) - Ir_xmal
tmendment 1 11=3=59 1=31=6}
C=-185 : | 4=15-57 S-1-58 - Reinspection
0-1185 7-11-58  7-31-59 -  feinspection

6. Inspection findings (and items of noncompliance)

Bo items of noncompliance were observed or otherwise noted during the course of the
inspection.

#11 uses of radioactive material are under the control of the Isotope Committee, which
passes on the uge of all radioisotopes.

inforcement of radiological safety precautions is the responsibility of the Radiological
Safety Officer (R.S5.0.), who is also Chairman of the Isotope Committee. :

413} orders for radioisotopés go through the Chairman of the Isotopes Committee.

The R.S.0. writes a letter to each isotope user giving infomeation and radiological
protection instructions which have the force of an order,

'I"he Plant Safety Officer is responsibls for maintaining records of personnel monitoring,
radiation surveys, calibration of survey instruments, lesk testing, and of the receipt,
use, and disposal of radiocactive materials. ,

There have been nc oversxposures.

(CQITINUED)
: : X
7. Date of last previous inspection 8. Is “Company Confidential” information contained in this report? Yes [] No []
July 17, 1958 (Specify page(s) and paragraph(s))
DISTRIBUTION: ~ .
Eugene T. Mapp /. - )
Marvin M. iann, Assistant Director l p((" , 7 7@{/ 429
Division of Inspection T o Evamactons 7 /
Washington Headhuarters (Orig.) Approved by: ... Roy C, Mageman, Director
Inspection Division
He L. Price, Directer
Division of Licenaing and Regulation {Operations office)
Washington Headquarters (1 exw). _ March 23 = fpril 8, 1960

{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 margin at top for binding, identifying each item by number and noting “Continued” on the face of form under

nppropriate item. 16—73814-2 U, §. GOVERNMENT PRINTING OFFICE

RECOMMENDATIONS SHOULD BRE SET FORTH IN A SEPARATE COVERING MEMORANDUM



Continuation Shest #1

3inclair Research Laboratories, Inec.
Harvey, Illinois

Mareh 18, 1960

6. Inspection findings (and items of noncompliance) (continued)

Under License 12-lh0L, byproduct material is used for research and
development. The estimated (maximum) activity on hend on March 18, 1960
was 80 curies of Hydregen 3, 37.8 millicuries of Carbon 1h, 63 mllicuvies
of Cobalt 60, 30 milliouries of Nickel 63, 20 millicurles of Strentium 90,
and 100 microcuries of Phosphorus 32. Since July, 1998 five shipmente of
neutron-irradiated piston rings and cutting tool tips have been received
which had a total estimated sctivity of LL9 millicuries. -

Under License 12-140-8, approximately 15,300 ouries of Cobalt 60 as sesled
sources were on hand,

Under Licenses C~185 and Ce}185 ne source materisl was sbhtained,
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Continuation Sheat #2

Sinclair Resssyoh Laboratories; Inc.

March 18, 1980

DETAILS

Inspection History

On July 17, 1958 an initial inspection wag carried out on this program
under Licenses 12=-140-l, C«185, and SNM«3k. No items of noncomplimnce
were noted as a result of this inspection.

Amounced Visit .
The 1icensee wes notified by telephone on March 1, 1960 of ths scheduled
inspection.

Inspeetor Unsoconpanie d

The inspector was not accompanied, The Illinois Dspartment of Publie
Health had been notified of the scheduled inspection.

Persons Interviewed

The following members of the staff of Sinclair Resesrch Laboratories, Inec.
(hereinafter referred to as Sinclair) were imterviewed, and they furnished
the information given in this reports Dr. A. I, Snow, ReSe0s and Chairman
of the Isotops Committsej Mr. R H. King, Plant Safety officers Dre J. 8.
Curtice, Resgarch Chemist; Mr. Hugh Skonscks, Genersl Engineer, Engine
Laboratory; Mr. Werren Stump, Processing Divisiong and Mr, William Mendius,
Assistant to the Vice Presidents Dr. Snow furnished information on the
over-all program and on radiclogical heslth and safely; Mr. King furnished
{information on the recordsj Dr. Curtice on radiclsotope inventory; .
Mr, Skonecke on the Engine Laboratory programg M Stump on the Processing
Division programj and Mr, Mendius fumished information by telephone on
source materisl procurements

Qggmizatim

The research programs at Sinclair which involve the use of licensed by=
product and source materials are under tha genaral supervision of

Mr. E. J. Martin, Vice President and Oeneral Manager, Mr. William Mendius,
Assistant to the Vice President, maintains liaison betwesn minagement and
the users of licensed materials. ‘

48 R,5.0. and Chalrman of the Tsotope Committee, Dr. Snow is regpongible
for the direct supervision of sll uses of radioactive materials, Dr. Snow
1g also Direstor, Radiation Division.

¥Mr. R, H, King, Plant Bafety Officer, maintains the resords of personnel
monitoring, radiation surveys, calibration of survey irgtrunmts, lesk
testing, and of the receipt, use, and disposal of redioastive materials,
Mr., King is also Assistent Director, Resemrch Personnel.
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Sinclair Research Laboratories, Inc,
Harvey, Illinois

Harch 18, 1960

DETAILS (CONTINUED)

13. Organisation ( continued)

1s.

The Iaotagg Committee consists of the followings

Chairman, Dr. 4, I. Snow, Director, Radiation Divisiong Secretary,

Dr. J. 8, Curtice, Resemreh Chemist, Radiation Laboratarys Dre Le Hi
Beckberger, Senior Research Technologist; Mr, M, L, Hamilton, Assistant
Director, Engine Leboratorys Mr. R. H. King, Assistant Director, Ra-
search Personnely Mr. L. D. Norris, Jr., Administrative Assisiant and
Supervisor of Communiocations,

The Isotope Commititee meets about once every {(wo months to handle re-
qussts for the use of radioactive materials, A11 business of the
committee can be carried an if a quormm of four is presenty the R.3.0.
nust bs one of the four,

The committee keeps minutes of each meeting, The mimutes include
actions taken on applications for the use of radioisotopes and the
safety precautions required, Records of sll decisions of the committes
are kept in a permanent file,

Administrative Centrol Procedures

The Isotope Committse passes on the use of &ll radicaciive isotapes,
including uses at levels below activities requiring AEC approval, bat
excluding the use of uranium and thorium in analytical reagents.

The comnittee does not attempt to eveluste the marit of projects using
radioisotopes, but it passes on the conformity of the request with ARC
requirements.,

The committes has the responsibility of determining whether the ine
tended user is sufficiently informed and has set up the proper safe-
guards to use the requested isotope safely. The commiftee may ask for
periodic oral reports on the radiological safety aspscts of any project
involving radioisotopss, _

at a certain strength and under the direction of certain supervisery.
personnel. If any one of these faotors is changed, the comiittee must
be notified, and a new approvel requested, o :

The committee does not carry on day=by-day supervision of safety pre-
cautions. The main safety respensibility rests with the user and the
B.E5.0. Enforcement of radiclogical safety precsutions is the responsi~
bility of the B.8.0.

All orders for radioisotopes go through the Chairman of the Isctope
Committee.

Radistion Protection Procegmre's

For any proposed use of radiocactive materials, ths user infoms the
+3.0. of the experiments contemplated. The individual user and the v
Re8.0. then work together to insure that proper safety precautions will
be followed. The user then meets with the Isotope Comuittee or submits
sufficient information in the form of a letter so that a reasoneble
appraisal of the safety of the operation can be made., On approval of
the Isotope Committes, ths proper orders are placed. :
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Sinclair Research Laboratories, Ine.
Harvey, Illinois

March 18, 1960

DETAILS (CONTINUED)

15. Radiation Protection Procsdures (continued)

If the radiocactive material is availsble at Harvey, approval of the
. Isotope Commiites is necessary before the first s uch use bub not for
continued uses of the sams isotope at or below the levels approved

by the committee.

The R.5.0, writes a letter to the responsible isotope user (the
supervisor in charge) giving information on the nature of the isotope
involved, the radiation smitted, the concentration of the setivity,
disposal instructions, and monitoring required. This letter is
supplemented by information given ordlly to the user by the R.5.0.

“Engine Laboratory Radiolsoiope Projects General Operating Instructiona"
and "Information on Radiosctive Area #...." ave posted on the walle of
rooms in the Engine Laboratory. These instractions give infarmation on
operating procedures and on appropriate radiological protection pro-
cadures. At indoetrination meetings, instructions are given to those
involved in radioisotope projects.

Physical examinations for all personnel handling radiocactive materials
include initial and yearly complete blood counts s urinalysis, chest
x-ray, plus a routine general physicsl exmmination.

16, Personnel Monitoring

Film badges were furnished by Nuclear-Chicego Corporation on & weekly

agls until about March 1, 1960. 8ince then, film badges have been _
furnished by R. 3. Landauer, Jr. and Company at two-week intervals plus
a thirteen-week cumulative £ilim,

Film badges are wora at 21l times by Radiation Laboratory personnel,

The reports of film badge exposures received from the suppliars are kept
indefinitely by the Plant Safety Officer, He algo keeps a cumulative
record for all £1lm badge users,

Previously, the £ilm badge user was asked to ive the reason for any rae
ported fila badge exposure in excess of 50 mr/week, It is now planned
to investigate any exposure in excess of 75 mr/two wesks. ,

There have been no exposures in excess of 300 rillircentgens per wesk.
Since the previous inspection in July, 1958, the reported film badge
exposures have been "under S50 my/wesk,

Pocket dosimeters are worn to supplement film badges when desmed necessary

t «5.0, Pocket dosimeters are worn during the starting period of
standardized operations sush as wesar tests to obtain daily readings to
give an accurate bsse line. Pocket dosimeters or film badges arewnrn by
visitors and maintenance personnel. _
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Sincleir Research Laboratories » Inc.
Harvey, Iilinois

DETAILS {CONTINUED)

16, Parsonnel Moni toring §e<mt1nusd!

Pocket dosimeters are not permanently assigned. Dosimeter exposure .
records are maintained by the Plant Safety Officer,

17, Radiation Surveys
The:foliowing types of surveys sre mades area surveys of radiation

levels; wipe tests of surfaces of equipment, walls, md sourcess and
air monitoring in sreas where alrbome contaminstion is possible.

Area surveys zre carried out with ppropriate portable survey meters.

Surfaces are tested by measuring the activity of the wipes. Airborme
activity is maasured by drewing a known smount of air through a filter -
and then measuring the activity level of the deposit on the filter, or
by drawing the air sample through a liquid which will pick up the radige
active material and then counting the liquid,

Laboratory monitors are kept running constantly in areas where signi-
ficantly active radioisotopes are in use. Hood filters are checked

for activity buildeup periasdically as a function of type of use, -
Clothing and shos contsmination is detected by laboratory monitors ar -
ratemsiers. ' =

Radiztion surveys are made by Dr, Snow eg R.8,0, or his désignat.@d
representative. Routine surveys of the Engine Laboratory are done
by supervisory personnel in the Engine Laboratory,

Records of radiatien surveys are kept by the Plant Safety Offfeer, =
Records maintained by him include the following typicel swrveys:

The storage room in the Ergine Laboratory is monitored -
periodically. - ,,

The diesel engines are monitored when & new radioactive
piston ring 1s put in.

Shipments of piston rings and cutiing tool tips irradiated o

at Argonne National Laborstory dve monitored when received
by Sinclair, : ' L

Shipments of tool tips and rings and ohips are 'monitore;é o
when they are shipped for final disposal, : -

Other work aressvhere radicaoiive materizls are used are
monitored regularly, '

There has been a complete survey of all buildings,

The monthly survey of the radicsctive waste storsge srea
shows the radiation levels at 2 feet from the drums and
3 feet from the ground and the condition of the arez, the
drums, sznd the signs.

Radiation surveys are recordsd on special forns entitled "Radiological
Monitoring of Work Areas,!
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Sinclair Researeh Leboratories, Ing.
Harvey, Illinois

March 18, 1960

DETAYLS (CONTINUED)

1sak Testing

The 10-millicurie Strontium 90 sealed source used in a Cenco 27625 .
Beta~Ray H/C meter was wipe-tested for leakage and contamination on
October 16, 1959, with the following results: counts per minute on
blank cotton swab, 18, 31, 3k, 38; counts per winute on swab after
wiping, 3h, 32, 22, 31; and en March 17, 1960, with the following
results: activity of blank cotton swab .005 - ,015 mr/iry activity
of cotton swab after wiping .005 - ,005 mr/hr, -

The 3.S~microcurie Strondium 90 sesled source used as a calibration
source for the Jordan survey meter in the radistion cave was wipe-
tested on March 17, 1960. The results were negative,

Records of leak-test results ere msintained by the Flant Safety Officer.

Inventory Records

Records kept by the Plant Safety Officer (P.S.0.) of each radiocisotops
recelved have information on current inventory, amount of waste dis~
poaal, and amount of isotopes used in any given perieds On receiving
& radioisotope, the user fills out & form and sends it to the P,5.0,
The user also notifies the ?,5,0. when any amount of an isotope is
disposed of and by what methed,

Inventery records are also kept by the Seeretary of the Isotops
Comnittee. _

Waste Disposal

S0lid radioactive wagte such as irrediated piston rings, éutting tool
tips, and chips {# shipped out for final disposal, One shipment was
sent to Argonne National Laboratary. In the future, waste will be sent
to Argonne, to Oak Ridge National Laboratery, or to a commercial waste
disposal firm, -

liquid radicactive waste is being stored in a 3,000-gallon tauk pénding
disposal,

Liquid hydrocarbens containing radioactive wear particles (Iren 59, for
example) are stored in isolated merked drums for decay. Incineration of
these hydrocarboms has not been done since seversl months previous to the
last inspection in July, 1958. An amendment suthorizing digposal by inw
cineration will be applied for.

Waste disposal records kept by the Plant Safety Officer consist of
letters from the users showing the smounts of isotopes disposed and
the methods of disposal. Lsboratory notebook records kept by users
are the primary waste disposal records.
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Sinclair Reseurch Laboratories, Inc.
Harvey, Illinois

March 18, 1960

DETAILS (GONTINUED)

2k, Program and Scope of Work

license 12-140-h, Amendment ¥o, 1 suthorizes the possession of

B8 surles of Hydrogen 3 and 1,000 millicuries of any byproduct
material of atomic numbsr 3 1o 83, inclusive, exsept 25 curies of
Cobalt 60, 25 curies ef Iridium 192, and 100 millicuries of

Strontium 90, total 130 ouries, in smy form, for research and do-
velopment as defined in Section 30.u(k) of 10 CFR 30, The byproduct
material obtained under this license is used in the Radiation Labor-
atory, the Engine Liboratory, snd the Processing Division for research
and development experiments. .

The radicisotope inventory as of March 18, 1960 was as follows.

ESTIMATED (MAXIMOM)

1SOTOPE FORM AGTIVITY CN HARD
Hydrogen 3 Tritium gas 7 curies
Tritium water and
1iquid hydrocerbons 73 curies
Carbon 14 Barium carbonate 11 milliocuriss
Carbon monoxids 1 millicurie
Organlc compounds 25.8 millicuries
Cobalt 40 Various forms (not

including irradiated
tool tips and piston

rings) 63 millicuries

Nickel 63 041 additive 30 millicuries

Strontium 90 Sealed sources 20 millicuries
~ Calibration gource 3.5 microcuries

Phosphorus 32 Red phosphorus 100 mierocuries

Neutron-activated piston rings and cutting tool tips were received at
Sinclair as follows since the last inspection.

DATE ESTIMATED AGTIVITY
MATERTAL ACTIVATED REQEIVED WHEN RECEIVED _
3 iron piston rings 102058 2 millicuries
10 high speed steel 11~10-58 140 millicuries
cutting tool tips _ ‘
L piston rings 7=13=59 %0 millicuries
15 high speed stesl Pe29=59 210 millicuries

cutting tool tips -
2 piston rings 11960 25 millicuriss
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DEPALLS (CONTINUED)

21, Program and Scope of Work (continued)

License 12-140-5 and Amendment No. 1 authorige the possession of
curies of Cobalt 60 in the form of sealed sources (AECL

tain}.ess stesl welded pencils) for investigation of the effeots
of garma radiation on petroleum processes and products.

At the time of the inspection approximately 15,300 curies of
Cobalt 60 as sealed sources were on hand in the radiation cave

as a radiation source used for investizating the effects of gamma
radiation on petroleum products and processes.

Licenses Ce185 and C-h185

License C~185 was issued April 15, 1957 and expired May 1, 1958,
License C-h185 was issued July 11, 1958 and expired July 31, 1959.
Each license provided for the receipt af ten pounds of source ma-
terial during the term of the license for use &s an analytical
reagent,

No source material waa obtained during the temm of elther license.
The last purchass of source material was 3 pounds of uranyl acetate
on 4pril 29, 1955.

22. Facilities and Egquipment

In the ine Laboratory, located in E Building, Test Cell 26 is
equipped with two sultably shielded diesel engines for performing
wear tests on irradiated piston rings. There are labeled waste
¢ans for oil. The engine is labeled, the area is posted, and the
door is posted with & sign consisting of the conventional radiation
symbol in magenta on yellow background and the words CAUTION
RADIOACTIVE MATERIAL.

Room E~20 is equipped with a suitably shielded milling machine for per-
forming wear tests on irradiated cutting tool tips. There sre labsled
waste cans., The room and the machine are posted.

Room E~-9A is the storage room. It is posted and is kept locked. There
are concrete~lined holes in the floor, stoppered by 16-inch-long concrete
plugs. There are specisl laad gtorage containars for radiosetive piston
rings and cutting tool tips.

In Room E-11, the counting area is posted and 18 equipped with the
following instruments: Iracerlab Piston Ring Wear Analyzer, Sodium
Iodide Crystal connected to Amplifier, Superscaler, Laboratory Monitor
and Cutle Ple, and Kuclear-Chicago Survey Meter end Detector in 2-inch
lead shield.
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DETAILS (CONTINUED)

22, Facilities and Bquipment (continusd)

“Engine Laboratory Rzdioisotope Projects General Operating Instructions”
and "Information on Radicastive Areas #9, #2, FL" are posted, respec-
tively, in Test Cell 26, Room E~20, snd Hoom E-9A, ‘

. In the Processing Division, located in G Building, Carbon 1h is used in
catalytlie experiments at a maximum concentration of 10 microcuries per
gallon, The maximum volume of each sample is sbout one quart. Instruce
tions are posted. The spparatus and the sample bottles are labeled with
the conventional radiation symbol in magenta cn yellow background and
the words CAUTION RADICACTIVE MATERIAL. Mixing of radiosctive sclutions
is done by Radistion Laboratery personnel, and final disposal is supere
vised by the R.S5.0. )

In the remote Radioactive Waste Storage Area, drams of contaminated
hydrocarbons (cutting oils and lubricating oils) and dry waste {Kleenex,
etc.) are stored pending final disposal. The drums sre lsbeled, and
the area is posted with a sign consisting of the conventional radiation
symbol in magenta on yellow background snd the words CAUTION, RADIATION
ARER, RADIOACTIVE MATERIAL STORAGE.

In the Radiation Laboratory, located in N Building, the tracer laboratory,
Roonm %-0, cont2ing modern laboratory furniture and equipment, including
two Kewaunee Oak Ridge-type hoods and one California-type hood, 4
separate sink empties into the radicactive waste storage tank, The

hoods are posted with signs consisting of the conventional radiation
symbol in magents on yellow background and the words DANGER RADIOACTIVE
HATERIAL, Lsboratory containers ars labsled,

The counting room, Room Nw-li, is equipped with many instruments which
include a Packard Tri-Carb Liquid Seintillation Spectrometer and a
Nuclear-Chicago Gas Flow Counter with sample changer, seintillation
probe, and sodium fodide well crystal.

Facilities in the radiation cave, Room N<7, include cranes and holsts
for handling the radiation source and an 1B«foot-deep well for storage
of the source. Access to the cave ism through & shielding door of
magnetite concrete. The door is posted with a conventional radiation
symbol in magenta on yellow background and the words CAUTION HIGH
RADTATION AHEA, .

There are three separate interlock systems to praovent opening of the

cave door while the source is out of the well and to prevent raising

the source while the cave door is open or closing the cave door while
personnel are present in the radiation cave. The interlock systems ave:
mechanical hoist interlock, cave radiation level interlock, and cave door
interlock. The radiation lasvel interlock is controlled by a Jorden Rams IT
Remote Area Monitoring System with & remotely actuated check source.
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DETATLS (CONTINUED)

22, Facilities and Eyuipment (continued)

Two process pipe labyrinths with suitable auxiliary shielding are
provided a2t one end of the cave for introducing the liquid and
gaseous process materials to be studied, as well as the general
utilities required in an operation of this type. There is also a
dry materials access port with a remotely operated mechaniecal con-
veyor. :

The adjoining rediation chemistry ilaberatory, Room Ne2, contains

the controls for the remote manipulator in the cave and the panel board

for controlling the process reaction vessel in the cave. There is a

shielding window between the cave and the radiatiem chemistry laboratory.
23. Compliance with Licensa Conditions

LICENSE 12-110<)

Condition 11 provides for use at "Pacilities owned or leased by
subsidiaries of Sincleir 0il Corporation in all L9 states.?

Conditien 12 requires compliance with 10 CFR 20. Compliance details
- are given in Sections 16, 17, 20, and 22 of this report.

Condition 13 defines a curie of Iridium 192,

Condition 1 requires that sealed sources be leak tested every six months
and that records be maintained. Compliance details are given in Section
18 of this report, :

Condition 15 provides for use of byprodict material by individuals
approved by the Isotope Committee. Compliance details are given in
Section 1 of this report, '

Condition 16 requires tagging of each sealed source to be used outaide
of a shielded exposure device. No sealed sources are so used, as stated
by the Chairman of the Isotops Committes.

Condition 17 prohibits use of byproduct material in or on human beings.
product material is not used in or on human beings, as stated by the
Chairman of the Isotope Committee. '

Condition 18 requires that the licensee possess and use the licensed
byproduct material in aceordance with certain documents, The Chairmen
of the Isotope Committee stated that the statements, representations, :
and procedures contained in the documents referred to are being followed.

Condition 19 prohibits use of byproduct material in productes distributed

to the public. The Chairman of the Isotope Committee stated that byproduct
material is not used in products distributed to the public except as Pro~
vided for in Conditien 20, ' '

Londition 20 provides for the addition of 48 millicuries of Carbon-i}
Tabeled hydrocarbon into the feed of a catalytie reforming unit with
the concg;itratien of Carbon-1l in the prodict gasoline not to exceed
3«3 x 10 ' microcuries per milliliter. The Chairman of the Isotope
Committee stated that the specified procedure was followed and that
the concentration of Carbon-1} in the product gasoline. vas well below
the limits given,
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23. Compliance with License Conditions (continu_éd)
LICENSE 12-140-5

Condition 10 is complied with in that the licensed ﬁaterial is used
at the Rediation Laboratory in Harvey, Illinois, as gpecified,

Condition 11 requires compliance with 10 CFR 20. Complimee details
are given in Sectiams 16, 17, 20, and 22 of t his report.

Condition 12 is complied with in that byproduct material is used by or
~under the direct supervision of Dr, A. I, Snow, Dr. J. S. Curtice, or
Mr. G. A, Uhl, as specified, ‘

Condition 13 requires that written administrative instructions be
supplied to each individual user of byproduct material. This condition
is ecomplied with by memns of the letter written by the R.5.0. to the
isotope user, the instructions posted in the Engine Laboratory (both
described in Section 15 of this report), and the booklet entitled
“Radiological Health and Safety Procedures” whieh is supplied to
isotops users,

Condition 1} requires that the licensee pegsess and use the licensed
byproduct materisl in accordance with certain documents, The Chairman
of the Isotope Committee stated that the statements, representations,
and procedures contained in the doduments referred to are being followed,




