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Contimation Sheet #8
Sinclair hesearch Labporatories
larvey, I1llinois

July 17, 1958

License SiM-3L {contimed)

The radiation cave facilities include cruncs and hoists for handling the
fuel ~lements and their coutainers and an 18-foot-deep well for storage
of the fusl elenents, Access to the cave is through & shielded door of
magnetite concretic. 4 ‘five-key interlock system on the cave door insures
that the shield door eannot be closed while the cave is occupied.

The adjoining radiatien latoratory oontains the controls for the remote
manipolator in the ecave and the pansl board for controlling the process
reaction vessel in the cave,

Two process pips labyrinths with suitabls auxiliary shielding are provided
at one ond of the cave for introdueing the liquid and gaseous nrocess mi-—
terials to be studied, as well as the general utilities required in &n
operation of this type. There is also a dry materials access port with a
remotely operated mechanical corveyor,

The radiation detection equipment available includes a Victoreen aArea Momi-
tor, Nuclear Instrument and Chemical Laboratory Monitor, uutie Pie portable
ionization chamber survey meter, Portable count rate meter, vYocket dosim-
eters, and I'iln badges.

txtensive, detailed instructions entitied "Outline of procedure for re-
ceiving spent miclear reactor fuel elements™ were sucnmitted with the
license application, These instructions cover the following steps: Pre-
paration, ileculving truck and unloading, Transporting container, Removing
elements and reloading, Cleamup and windup.
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Contimation Sheet #7
Sinclair Research Laboretories
Rarvey, Illinois

July 17, 1958
Licensas 12+1h0-}i {ocomtimed) '

(Iron 59, for emample) are ztored inm isolated maried drums until the activity
has decayed; the hydreecarbons are then burned in calculated small quantitles
to aspure that airborne activity is well btelow safe levels, The activity of
the residue is monitored, No agtivity is disposed of in the sewer sysien
unless it ia below the authorised dispoeal lsvels,

Compliance with specisl conditions of liceuse 12-1L0- is as follows,

Condition 1, requiring wriiten administraiive imstructions, is complied
with by msans of the letter written by the R.E,.C. to the lsoteope Lser and

the instructions posted in the Bngine Laboratories, voth described in Section
13, and General Instruoction Book D23, aentitled "Procedures regarding order-
ing and use of redicactive materials at Rarvey,."

Comdition 17, requiring tagging, is complied with in that all sealed sources
are used in shielded sxposure devices,

Condition 18, requiring leak testing of bela-gamua emittdng sealed sources,
is complied with by records of the fellowing tests, The l0-millicurie
Strontium 90 sealed source used in & Cenco 27625 cata-Rsy H/C ioter was
wipe tested on October 28, 1957, wWith the following results: oounts en
blank swmab: 33, 32, %2, 26, 31j counts on swab after cleaning: 3k, 35, 32,
33, 31; and on ¥arch 11, 1958, with the following resulte: gcounts on blank
swabs 2h, 21, 23, 25; counts on swab after cleaning: 23, 2L, 25, 22, The
wipre tast procednre set up by Central Scientific Company was followed for
testing this source.

The 3-miorocurie Strontium 90 seeled source used as a calibration source

for the Jordan Lurvey Meter in the rediation cave was wipe tested on
April 6, 1958,

Condition l%, requiring lsak testing of alpha-enitting sealed sources, is
not apoli:able in that only Strontium 90 sealed sources are used,

Londition 20 is complied with 4in that Lyproduct material is not used in or
on huwan beings,

License \=185

This license expired May 1, 1958, Renewal applications were sent on
June 26, 19%8, by E. €. Elliott at Harvey to Otto Urschel in Sinclair'a
New *ork office for forwarding to ALC,

Uraniun acetats is used for sodium amalysis. On July 17, 1950, three pounds
were on hand in the warehouse and three pounds in the hoorat,om'. Three
pounds were purchased om 10-23-52, 10-17-53. T=13-5Y4, L=B8-55, and en L-29-55,

Urenium nitrate on hand en July 17, 1958, smounted to one-half pound in the
warehcuse and one pound in the laboratory.

Thoriux nitrate on hand on July 17, 1958, amountsd to six pounds in the
warehoiise and onewquarisr pound in the laberatory,

Liconse Shiw3l

The special micleay material on on July 17, 1958, consisted of 576
grame of Urarium ¢35 contalned Ig lieur 90-day-cooled spent MTR fuel elements
used as a gama radiation acuros,

Facllities and equipment used in conjunction with the special muclear mate-
rial are located in the radiation cave and the adjoining radiation lavorstory
in the Radiation Laboratory Building,



Contimation Sheet #5
Binclalr Research Laboratories
Harvey, Illinuis

July 17, 1958
18, License 12-1L0-li (comtirmed)

COVPANY CONFYDRNTIAL

‘"he byproduct meterial on hand and tne estimated yearly use are as follows.

APPROXIMATE AMOUNT APPROXIMATE AMOUNT

RADIOISOTOPE USED N BAND 7=17=58
Strontium 90 10 wmiilicuries 20 miliicuries
Carbon 1 11.5 millicuriss 3 millicuries
Sulfar 35 500 millieuries 20 millicuries
Cobalt 60 500 =milliocuries 194 millicuries
Rickel 63 30 wiliicuries 30 millicuries
Iron 59 . 100 wmillicuries 1.5 millicuries
Tantalun 182 25 millicuries 9 millicuries
Phosphorus 32 500 wmilliouries 17 =millicuries
Todine 131 500 millicuries - - -
Hydrogen 3 ' 10 ouries 80 ocurles
Facilities and .ﬁﬁﬁ!& used for the byproduct material progran are

ated in on Laboratsory Building and in the ingine Lasboratories.

The tracer laboratory in the Radiation Laboretory bullding contains new
modern laboratory furmiture and equipment, including Lewaunee isotope hoods.
The radioisotope storage vault consists of conorete-lined holes in the floor,
stoppered by l6-inch-long concrete plugs. Other squipment includes a low
intensity dry box, S-foot long-handled tongs, magnetic pickup with S5-foot
handle, interlocking lead bricks, lead pots, remots pipettor, long-handled
tongs, clamping tongs, and long~handled sample carrier.

The counting room in the Kadiation Laboratory suilding is equipped with the
following instruments: Packard Tri-Card Liquid Seintillation vounter,
Nuclear Measurements Survey Meter, Philips lonitor, Berkelsy Juno Survey
Msters, Fenson Tlectroscope, and Fuclsar Chicago Jas Flow Counter with Sample
Changer, Scintillation Prebe and Sodiumw-lodide Well Crystali, Ultrescaler,
Aatemeter, Laboratory Monitor, and Geiger Counter with Prube,

The Engine Laboratories sre equipped with suitably shielded engines and
machines for performing wear tests on irradiated piston rings and cutting
t00l8. The storage area in a speeial locked rooa contains concrete~lined
holes in the floor, stoppered by 16-inch-long concrete plugs. There are
snecial 1lrad storage contairers for rsdicactive piston rings and cutting
tools. .
The counting ares in a speeially designated location in the Engine labora-
tories is equipped with the following imstruments: Traceriab Piston Ring
Wear Analyzer, Sodium-lodide Crystal commected to Amplifier, Superscaler,
Laboretory Monitor, and Cutis Pls, and Nuclear Instrument and Chemical
Survey Meter and Detestor in 2-inch lsad shield,

Records kept by Hr., King of eash radicisotope received have jaformation on

current inventory, amount of waste disposal, and amount of isotopes used in
any given neriod, On receipt of a redioisotope, the user fills out a form

and sends it to ¥r. Kking. The user slso notifies Mr. Xing when any amount

of isotope is disposed of and by what method,

Waste disposal. Solid redioactive wasts such as irrediatad piston rings,
cutting tools, and chips is sent %o Argonne National Leborstory for dis-
posal. ldquid waste is stored in & 3,000-gallon tank and then is conw
cantrated by distillation and (or) ion exchange; the astivity of the of-
fluent is measured to be certain that it is at a safe level for disposal,
The ocneentrated liquid waste is recycled or sent ic an suthorised dis-
posal agency. Liquid hydrocarbons eontaining radioactive wear particles
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Contimiation Sheet #5
Sineclair Ressarch Laboratories
Harvey, Illinois

July 17, 1958

Radiation Smn

The following types of surveys are madel area surveys of radiation levels;
wipe tests of surfaces of equipment, walls, and sources; ard air monitoring
in are&as where airborne contamination is possicle.

Area surveys are carried out with appropriate portable survey meters. our-
faces are tested by measuring the activity of the wipes, Airborne activity
is measured by drawing & known amount of air through & filter and then
measuring the activity level of the deposit on the filter.

Laboratory monitors are kept running constantly in areas where significantly
active radicactive materials are in use. Hood filters are checked for
activity build=up on & set scheduls. Clothing and shoe contamination is
detected by laboratory moniters or ratemcters.

Radiation surveys are msde by Ur, Snow as ReS5.0e or his designated repre=
sentative, Routine surveys of the Engine Latoratories are done by super-
vieory persomael in the ingine Laveretories.

Records of rediation surveys are lept by lr. King, Recoxds maintained by
him include the following typical surveys:

The storege room in the Engine laboratories is monitored every
three months,

The engine is monitored when & new rediocactive piston ring is
put ing

Shipments of pisten rings and cutting tools irrediated at
Argonne Hational Laboratory axs monitored when received by
Zinclair:

Shipments of teols and rings and chips are monitored when they
aro sent to Argonns for disposaly

Other work areas where radiosgtive materials are used are moni~
tored regalarly.

Radiation surveys are recorded on a spesial form entitled "Radiological
Lonitoring of Work Areas.”

Heconds
SRR

Records are kept by ire King of persennsl monmitoring, rediation surveys,
leak testing, and the receipt, use, and disposal of radicactive materials.

Pos and Labe

Rooms, aress, facilities and equipment in which licensed msaterials are
used or stored are posted with signs comprising a rediation caution symbol
and appropriate wording.

ontainers used for stoyage or tyansport of licensed material are labeled
with Bi ns consisting of a radiation caution symbol and appropriate wording.

License 12-1L0-ly

The Uyprodict material program involves the utilisation of radiolsctopes
for rosezrch and development as definsd in Section 11(q) of the Atomis
Energy Ast of 195) and for £iald uses in lesk detection and mixing experi-
ments in refineries and pipelines and the liks.



Contimuation Sheet #i;
Sinolaiy Researsch Laboratoriss
Harvey, Illinois

July 17, 1958
13. Radiation Protection Procedures (comtinued)
In the event that the radicastive materisl is available at Harvey, approval
of the Radicisotope Comsittse is necessary before ths first such use but not

for contimied uses of the sase isotope at or below the levels approved by the
Radioisotope Committes.

The R.3.0, writes & lstter to the respensible isotope user (the sucervisor
in charge) giving information on the nmature of the isotope involved, the
rediation emitted, the concentration eof the activity, disposal instructions,
and monitoring required, This lstter is supplemented by inforwation given
orally to the user by the R,3,0. .

Instructions are posted on the walls of rooms in the Ingine lLaborat.ries.
Thase imstructions give informatiom en operating procedures and oa appro-
priate radiological protsction procedures,

Phywical examinations for all pereomnel handling radioactive materials
include initial and yearly cosplete blood counts, urinnlysis, chest x-ray,
plus a routines genersl physieal examination,

1. Psrsonnel Nomdiloring

Filn s are furnished by Nuslsar-Chicago Corporetion on a weekly Lasis.
s %ﬂ are worn at all times by all users of radioactive murma.
except where such monitoring devices are not applicabls (for example, in

the case of work with Curbon 1l or Sulfur 35).

The reports of film badge exposures received from Nuclear-Chicago are kept
indefinitely by Mr, King., 4 cumulative dose record is kept by Mr, King for
each person who has ever recsived a dose of 50 mr/wesk or more, In the case
of any reported exposure in exocess of 50 mr/week, the rilm badge user is
asked to give the reason for this exposure,

%o mnxpumahlvobnnnpomd(ﬂutﬂ,mﬁ.hudgpmdim in
excess of 300 mr/week),

The typical highsst film badge exposures reported are as follows:

CUMULATIVE
PERSON PERIOD . DOSE_(mr) DOSE !lr)
Jan, 20 - Jan, 24, 1958 é5 . é5
Jan, 2 - Jan. 31, 1958 55 120
Jan. 20 - Jan, 2L, 1958 60 60
Jans 24 = Jans 3, 1958 55 115
Jan. 32 -~ Peb, 7, 1958 195 310
Feb, 7 =~ Peb, 15, 1858 10 420
May 6 - My 10, 1957 55 S5
Narch 2~ March 58. 1958 50 1085
Pocket dosimeters are worm a2t all timee by trager chemists, Pocket dosimsters
are worn during the starting period of standardised operations such as wear

tests to obtain daily readings 40 give an accurats base line. Pocket desin-
eters are also used for maintenanes personmel and visitors, Dosimeters are
permansntly assigred for yegular personnel) separate dosimeters are availabls
for transisnis and ocoasicmal usevs,

Records of pockst dosimetst daily readings are kept by llr, Kirg on sheets
that hold one wesk's readings,
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Organizstion (contimed)

My, Morris, Administrative Assistant and Supervisor of Comsuniocations, has
a B.,S. dagres in Chemistry and 1a working for his M.B.A, degres. He worked
five years on the Manhattan Project at the University of Lhicago and at

Oak Ridge, where he had extensive swperience in the preparation and handling
of radioactive species and did considersble work on detaetion squipwent,
fission chemistry and trecer problems, He has had six years' experisnce in
the field of eatalysis reaction kinetios and twe years in adminiestration.

T™he Radioisotops Committes msets about onos in two months to handle requests
for the use of radiocsctive raterials, The functions and responsibilities of
this committes are given in dedail in Section 12, which rollows,

Administrative Control Procedures
The scope of responsiblility of the Radioisotope Committee and the manner in
which it functions are as follows, '

The committee does not attempt to evaluate the marit of projects using
redioisotopes, but it passes on the eonformity of the request with AEC
requirements.

The main safety responsibility rests with the user and the R.5.0., and the
committee does not carsy on day-by-dsy supervision of safety plecautions,

Engomunt of rediclogical safety precautions is the responsibility of the
R. Qo.

The comnittes approves the use of an isotops {or mixture of isotopes) at a

certain strength, and under the direction of certain supervisory personnsl.
If any one of these factors-is changed, the committee must be notifisd, and
a new approval requested,

The cossittes has the responsibility of determining whether the intendsd
user is sufficiently informsd and has set up the proper safeguards to use
the requested isotope safely. The committes mxy ask for periodie oral
reports on ths radiological safety aspects of any project involving redio-
isotopes.

All business of the comwittee ean be carried on if a cquorum of four is
present) the R.5.0., mast be one of the four.

The comiitice passes on the uss of all radioactive isotopes, inaluding uses
&t lavels below activities requiring AEC approval, but excluding the nse of
uranium and thoriun in analytiocal reagents, c o

The committee issuss an anmual yeport and keeps minutes of each moeting.
Records of all decisions of the eommittee are kept in a permansent file.

Radiation Protaction Progedured

For any projectsd use of radicestive materials, the procedurs followed 1s
for the user to inform the H.5.0, or his designated representative of the
experiments contemplated. The individual user and the R.S5.0. then work
together to insure that proper safety precautions will be followd. The
user then meets with the Radiocimotops Committse or sucmits sufficient
evidence in the form of & latier se that a reascnabls sppreisal in regard
to the safety of the operation can be made. On approval of the Radio-
isotope Committee, the proper ordexs are placed.
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| IBTAlLS
9. The inspector was not accompanied,

10. The following members of the staff of 8inclair Researsh laboratoriss, Insc.
(hereinaftsr referred to as Sinclair) werve interviewed, and they furnished
the information given in this reports Mr, E, J. Martin, Vice Fresident;
Mr, William Mendius, Assistant to the Vioe Presidentj Dr, Aldolph I, 8now,
Radiological Safety Officer and Chairman, Radioisotope Committees Mr. i, H.
King, Plant Safety Officer; Dr. Jay 8, Gurtice, Research Chemist; and Mr.
Bugh Skonecks, Supervisor in the Engine Laboretories. Lr. Snow furnished
{nformatiocn on the over-all preogrem and ot rediological health and safety,
Mr, King furnished infermstion on the regords, Dr. Gurtics on radioisotope
inventory, and Mr. Sk necks on the Engine Laboratories program,

11, 9_13an1ution

The research programs at Sinslair which involve the use of licensed by-
product, source, and special miclear materials are under the general super-
vision of Mr. E, J, Martin, Vice President and General Jamager. W¥Wr, William
Mendius, Assistant to the Vice President, maintains liaison betwesn manage-
ment and the users of licensed material, :

Dr. Adolph I. Snow, Benior Project Uhemist, as Radiological Safety Officer
and Chairman of the Radioisotope Committee, 18 responsible for the direct
supervision of all uses of rudiocsctive materials. Lr. Snow alse is Director
of the Radiation Laboratory.

Mr, R, H, King, Plant w.v’ Officer, handles the reeords of personnel moni-
toring, radiation surveys, leak testing, and the receipt, uss and disposal
of radiocactive materials.

The Radioisotope Committes is composed of Dr, A. I. Snow, Chairmang br. L. H.
Begkberger, Dr. Jay S. Curtios, My, M, L. Hamilton, My, R, Hy King, and Mr,
Lionel D, Narris, Jr. Their qualifications are as follows,

Dr. Snow, Senior Project Chemist and R.5,0¢ has & Fh,D, degree in Physiocal
Chemistry. He was an Instrustor at the University of Chisago Institute for
the Study of Metals for two years, Ke had seven years' ressarch sxperience
at Ames Laboratory, He has had sbout six yeavs' experisnce on catalywis
research and application of physical chemistry to petrolsum problems.

Dr. Beckberver, ‘enior Ressarch Teshnologist, has a Ph.D. degree in Chemiexl
Engineerinz, He has had 13 years' industrial experisnce in catalysis re-
search, reaction kinetioe, thernodynamics, provess design, economic snalysis,
and process development, Fe attended the Nak Ridge School of Reacter Tech-
nology for ons year,

Dr. Curtice, Research Chemist, has & Ph.D. degree in Physical-Organic Chem~
istry, He has had thres yeare! experience in industrial organic cheaistry
ingluding catalytic processing and synthetis lubricants and one yearis ex-
perience in bandling NTR fuel elements of kilocuris strength,

Mr. Hamilton, Assistant Director of the Englne laboratoyiss, has a B.S.
degree in General Engineering. He has had 2); years' experience in the
Engine Laboratories.

dr, Xing, Assistant Director of Ressarch Personnel Services and Plant
Safety Officer, has & B,S. degree (Premsdical), FHe has had 14 years'
chemical laboratory sxperience and 64 ysars' experience in personnel
and safety work,
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5. License number(s), issue and expiration dates, scope and condivions (contimed)

o,

C=18% 4=15-57 5=1~58

SHM=3l 7-16-58 9=30-62 8

Inspection findings (eontimmed)

COMPANY CONFIDENTIAL

The byproduct material

RADIOISOTOPE

Btrontium 90

Carvon 1

Sulfur 35
Cobalt 60

Nickel 63
Iron 59
Tantalua 182
Phosphorus 32
Iodine 131
Pydrogen 3

Solid radicactive waste
chips is sent to Axgonne

ARC upon requast., #20-3yproduct material not
te be used in or on lmman belings.

Soope? uunudtorminpumnudmd

title to 10 pounds of refined scurce material
for use as an analytical reagent. licensed
to trensfer and deliver possession of and
title to refined source mterial to anyonse
1icensed by AERC, within limits of his lioense.

Conditions: Subject to all pruvisions of the

Aot;ndtoallnlidrnlnmdn;uhum of
the AEC, including 10 CFR 20. Neither this
lisense nor any right under it to be assigned
or otherwise transferred.

(] Lisensed to receive and possess up to

of U=-235, the plutonium, and the

byprodust material contained in eight irre-
diated MTR or ETR fusl elemsnts. Authorised
%o use up to 700 grems of U-235, the plutonium
and the byproduct material contained in four

-o!thoimdittadlﬂ'&orsmmlohmnuu

a gama radiation source.

Conditions: Special nuclear material and by-

pn&uctuuﬂnmubemudhym
mwnulorothcrm,mmm
pmudtonatmamub.numm
any manner, Jubjest W all applicable pro-

mles, uahﬁ.mmdordsnotﬂ-m. In
connection with its receipt, possession, use
and transfer of said materials, licensee to
obssrve procedures set forth in applications
m&am%. 7-2 and 8-23457, and

enhndmdthouﬁn’adyuﬁwmmuhno-t

APPROXTIMATRE AMOUNT APPROXTMATE AMORT
USED ANNUALLY N BAND 7=l
11.5 millicuries 3 =millicuries
500 aillicuries 20 wmillicuries
500 millicuries 194 millieuries
30 wmilliouriss 30 milliouries
100 w=illicuries 1.5 millicuriss
25 . milliocuries 9 millieuries
500 milldcuries 17 =illicuries
500 millieuries - -
100 ourise 80 ocuries

such a8 irrediated piston rings, cutting tools, and
Xational Laboretory for disposal.

License C=185. Uranium acetats and nitrate and thorium nitrats are used &8
analyt oal

i reagents,

mhlrnhﬂnenmmuhdotﬁégml

Liocense Sml-ﬁ. The special
o un conwmdutmmmlolwnumduammnm
source in a specially comstructed rediation cave.



Form ARSI NITED Sm‘nss Q

1. Name and address of licensee
Sinclair Ressarch Laborstories, Inc.
400 Bast Sibley Boulevard
Harvey, I1linois

4..10 CFR Put(;) 1§pﬁmhle
20, 309, o ut 70.

5. License number(s), issue and expiration dates, scope and conditions (m.cludmg amchmept:) o .
R i T

Enargy Ao of 195k, Any byp

uod.olu.)-”. NCIUASIS )y S .
Mﬁdohd 2% curies) I RPLS
8 o4 wran > % LOO milidiew ‘_p .' S i

“—'r. ) ',

6. Inspection findings (and items of noncompliance} - ‘ ' . B o
Ho items of noncompliance were cbssrved or otherwise mmmwma tln

A11 uses of redicastive -Wmmmmumlotwi
th,wichmmﬂnmddlm o '
EInforcemsnt of radi cal safety precautions is the aww
mwom(n.s.o.,uummam\ #_ o ghe Ston,
mmsmwomurnmmmmmm Mum.tom,
rediation surveys, leak testing, and the s, use, uﬂw Mu

materials.

lomnxpoaumhnwbunxcpom.

mﬂ%mwmw%

7. Date of last previous inspection 8. Is "Com

None

DISTRIBUTION:;

Dromuom
Division of Inspesction
Washington, D. C. (2 cys)

If additional space is required for any numbered item above, the coatinuation may be cxtend

format, leaving sufficient margin at top for binding, identifying each item by number n.nd I ot aceof form under
appropriate item. ' '
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