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f F--(gg,-‘" UNITED STATES ATOMIC ENERGY COMMISSION T {ono year) .
T COMPLIANCE INSPECTION REPORT
1. N@e and address of licensee _ 2. Date of inspection -

Bosmsbare. Pomaet Aprid 13 thra 17, 1959 _

3..Type of inspection Reinspection
4, 10 CFR Part(s) applicable

10 CIR 20 = 30
5. License number(s),lssueand expiration dates, scopc and conditions (mdudmg ameadments) -
to Seona and Conditions )
37-3J-2 51759 873ﬂ% Scope: A. r"Unspoeified” as reguiraed, excapt no single

discrete source procured under this license shall meed
100 curies, any byproduct material between Atcaig ilos. 3
: - and 83, inslaaive, 1 curis ac?<?, 5,000 curles 13, 10
. : auries Po210, 1 milllcurle An?Al, for research and d
alopment as deﬂ.ned in 3Sasction 30.1.(k) of Titls 10, coc’e
. of Faderal Regulations, Part 30, "Licensing of EZyprodunt
Material®, Procsssing for radi.stribut.ion to AEC licenzges

Conditionss #ll-Exceprt as provided helow, byproduct materia
.. will bo usad at USRC facility loeated on R. D. #5, Blooms-
‘_ - arg, Pernsylvania, - In accordance with the provisions out
" 1ined in applicatim and lattor cdated Fobruary 15, 1957,
- and letter dated August 18, 1958, sealed scurcos may ba
used for dmsmuon ptn-poses by the fonowing sslesnent

- :ﬁ'o We c. Dm - . }‘ro Wllian Cordts
L SwvmekndAvm ~ . Pa Q. Box 104
o North Bollywood, California Easton, Pennaylvania
: (cozTd)

6. ln’g%ctmn ﬁndmgs (and items of nonco liance)
U3RC produces g.rcl dials ina variew or sizoa, ahapes, finisbm and mrkingS.
Although planta e mintaimd in other locations, all vork involving the use of radiocactive
umaterials is perforzed at Hloomsburg, Of a total force of 325 persons at moemburg, 51 are
associated in iome wvay with vork involving the use of rediocactive materials, Two safoty
camitises; the Genaral Flant Safety Ccomnittes, and tho Inatitutiomal Isotops Committoe are
maintained,  E, M, Burtsavage, the RSO, has authority to recommend specific action relating

- to radiation safety to H. A. Vaughn, General Hansger of the Bloomsburg plant., Radiocactiva
materials are employed in the production of luminous phpaphors, radlesctive foils, seeled
sources, and %ealed light sources. In general, work involving radioactive materials is
physlcally separated in teras of the iasotope boing employoed and tho specific use to which the
isotopa 13 being put. The licensee!s instrumentation conaists of mumercus G survey instru-

_ nents, ion clanber survey instruments, and warious typas of laboratory instrumentation, Ra-
diation safety instructions consist of an extensive course in the umdamentals of radiation
given to all laboratory supervisors and most helpers. This course oonsists of two hours of
lacture par weok for a mumber of montha, .  In addition, Burtsavage, ths R30, persomally in.

. structs for 6 to 8 Wours all new employses who will be engaged in work involving the use of
radiolsotopes. Radiologleal safely procedures econsist of the performanca of mrnerous diraset
radiation surveys, smear sanmple surveys, and air monitoring surveys,  All gealed scurces fab.
ricatod at US°C are leak testad immediately upon manufmcturae and again after a period of not
lesa than seven days. Theo entire UCRC plant is under a 2i-hour security systen., Major arsac
of storage and use of radicactive materiala-are:-maintedned locked when not in use, (é’gz‘;?gjxi]

7. Date of last previous inspection 8. Is "Company Confidential” information contained in this report> Yes [] No @
' (Specify page(s) and paragraph(s))

Nome

DISTRIBUTION:

. (Inspector)
Approved by:

‘ Hobart W, Kiriman, Direcator
~I—tpr—w—Divioten-of-Licenoing-S-Rerulntion;—iiq. New York
| A eys = Division of Inspoction, Headgquarters N (Operations offics)

"} oya. - Inispection Divisien, NY0O v

June 8, 1959
{Date report, prepared)

PN

If additional space is required for any numbered item above, the continuation may be extended to the reverse of this form using foot to uea.:!
format, leaving sufficient margin at top for bmdmg, ldcnufymg cach item by number and noting “Continued” on the face of form under
appropnate item. 10—78816-2 U 5. GOVEANMENT PRINTING OF:'ICK

RECOMMENDATIONS SEOULD BE SET FORTH IN A SEPARATE COVERING MEMORANDUM -

NMSS/RGNI MATERIALS-002
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ITEM 5 CONTD
Nunber Date Exp, Date Jcope and Conditions
37=30=2 (conttd) Tobert A, asler M, R, B, Mlor
1495 Garland Drive P. 0. Box 380

Cklahoms City, Sklahous Bloomsburg, Pannsylvanias

M, B. T, Schladcuhauffon Austin Goldmann
3230 Feachiree Road, H.E, Selden Drive

Atlanta 5, Georgla Esst Herthpord, L.I., N.X
1+, Don Feagan ‘ *r, T. W. Taylor

£942 W. Chicago iva. Morristown, New Jersey
Chicago, Iliinols

fialph A, Obley Jolm J. Shigo, Jr.

5420 Vineland Ave, R. D. &%

North Hollywood, California Bloomsburg, Pemnsylvania
Peul Van Orden | r, R, C. Ragon ,
R.D. A ‘ 1/06 W. Idaho Avenus

Far HI1ls, H. T. St. Paul 13, Minnedota
Yalter E. Houbrandar Andrev Sturz

1494 Lincoln Avenue Groenhaven Day, R. D. #2,
Lakewood 7, Ohio Horthpors, L.I., N. Y.
Eugene Elstroa Robart A. Latham

289 Gayuga Jtraet 23 Arrow Strest
Elghurst, Illinois Cambridge, Massachusetts

#12-Canpliance with 10 CFR 20; #3-Byproduct materia
shall be uted by, or under the direect aupervision of
individuwnls approved by the Institutional Isotopes
Cammittee, C. C. Carroll, Chairman; #14~A11 secaled
souress, containing bsta and/or gamms emitting by~
produst meterial, manufactured undar thia licenze,
shall bs tested for contanination. Any sources foun
to have contamination shall be deconiaminatsd and ra
tosted prior to belng uzed or transferred to anothar
perscn. The t83t shall bo sufficlontly sensitive to
deotuoct the presencs of removable contamination in ex
cads of 0,05 microcuria, A2l source3s, other than th
exceptod balow, Zhall ba stored for a pariod of 7 do;
aftor having passed the contamination teat, and then
tested for leakages., Any source found to be leaking
shall bo repaired and retestad a3 a new sourcs prior
40 balng used or transferred to anothor parson, The
tast shall be as gensitive as: that required abovae
for the contamination test. IExcaptions $o the mamie
facturers leak test are thoss sources contalning gas
- and byproduct material with a half life of less than
30 days; #15-A11 sealed sources, containing alpha
emitting byproduct matsrial, manufactured under this
license, shall bs tested for contamination. Any
sources found to have contanmination 3hell ba deconta:
inated and retested vrior %o belng used or itransferr:
to anothor perdon. The test shall bo safficiently
gensitive to destact the presencs of rexovable contan
{notion in excess of 0,005 microcurie. All sourcas
ghall be stored for at least 7 days after having
rassed tho contamination test, and leak tested. Any




ITEM 5 CONT'D
Humber Date Exp, Date

37-30«2 (contta)

«3e

Scops and Conditions

sources found to be leaking shall be repaired and ro-
tested a9 a new source prior to baing used or trans-
forred to another psrsonj #16-All scurces shall be
tested within 30 days prior to being iransferred to
another person, and found to be free from leakaze
prior to being transfaorred %o other persems. The
test shall be as sensitive as that required for the
contamination tasts by Conditions 14 and 153 #17-The
1icensss shall pos3sas and nde byprodusts dederibsd
in Items 6, 7, and 8 of this licenss in accordance
with statenents, representatiéns, snd procedures con
tained in hi3 applicstion dated Juns 4, 1958, and in
ralated documents and amenduents as follows: (a)
letter datod Juna 5, 1958, sicned by C. G, Caroll and
{b) letter daded August 13, 1953, signed by C. C.
Carroll. ‘ -

. 372303 7/1/58 7/31/60 Scope: A. See Condition 13 for amount, H3, B, Jee

Condition 13 for amount, Po<t0, for export to any
foreign country except countries or ar-as now or
hereaftar listed as Subgroup A& countries or des.
tinstions in Section 371.3 of tha Comprehensive
ehadule of the U. 3. Dept. of Comnerce
{15-CTR-371-3). :

Conditionss #Fll-Byproduct matorials shall be exported

by or under the direct supervision of C. C. Carrdll,
Chairmen, Isotopes Comaittes; #12-Coapliance with 10
CFR_20; #13-Ths total quantity of I’ (tritium) and
PoAl0 to be exported under this licende shall be

mited to 100 curles for each byproduct material; 7
H? (tritiwn) shall be axported in the following fornm:
a) Tritiated titaniun and zirconiun metal tarpebs am
foils to bs used as (1) targets for acceleratorsy (2
axeiting agents for light sources; (3) ilonizing agen
in ion separatora, static olinimators, and vacuum tul
b) Light 3curces and vacuum tubes containing tritimm
e) Light sources eontaining tritiwa bearing dhosvhor:
d) Light sources containing tritiated organic materi:
#15-Po2l0 shall be exported in the following formi
2) Motal foils used a3 (1) execiting egents for light
sources; (2) static eliminators; (3) ionizing sgants
ion separators and vacwym tubes, b) Poloniun-barylli
nautron sourcas for experimental and commercial ude;
This licenss dogs not provide authority to procure
100 curin3 of H? {tritiunm) in excess of the gquantitl
l1censed under Liconse 37-30-2 issued 6/20/56 as ane
#17-Reports of exports shall ba submitted to the ATC
Washington 25, D, C., ATTIIt Isotopes Branch, DLR, .
provided in 3action 30.42 (10 CFR 39).

37.30-4  .7/21/58  7/31/60 Scopet 5 millicuries, AcR<!, for export to Weizmann

Institute of Seclonce, Isotops Depiitment, Rehovoth,
Israel, for wle by Dr. I. Dostrovsky in double bata
Scattaring experinents,

Conditionz: Hl-Complisnce with 10 C'R 20; #12-Byprod

raterial 3hall ba exported by or undsr tha direet



IiTii s coNTId
Humber Iats Exn, Daks Scope and Conditions

,'37-30-1. (conttd) supervision of, C. C. Carroll, Chairwan, Isotope

Comnittae; Fl3The total quantity of Ac227 to be
acquirad and exportsd under this liconse shall ba
5 millicuries; #li-Reports of exports sinll be
submitted to the UWIC, Washingtom 25, D, C., ATTY;
Isotopas Branch, DIAR, a3 provided in Section
30.42 (10 CFR 30).

ITEM 6 CONTID

monitoring {s accomplished through the use of £ilm badges, pocket ionization chambers,
and routins blo-assayd. Waste dlaposal is asconplished primrily by transfer %0
authorized waste dispo3al concerns such as ORNL and Atouie Tnergy Wasts Disposal
Service in Oskland, California., Most areas, whars radioactive materials are stored
and used, are posted with proper radistion caution sigms and symbols, lost containers
of radicactive material wers properly labeled. 3Jealed light sources produced by USFC
aro labeled with radiation caution sizn and syambol and the type, assay and date of
assay of the mterials contained therein, Reccrds are maintained of al) isotope rro=
cureaents, inventorins, and waste disposals to coomereial disposal concerns. Recorda
showing the sales and exports of radicactivs materials ars maintained. Fecords of
filn badge results, dosimeter results, urinalysis results, radiation survey results
and leak test results are maintained. The following iteas of nonccupliance wers notad:

20,201 "Surveys® (b) - in that complote svaluations of the releases of radicactivo

mteria]).n 0 the sanltary Sewerage system have not been made (See Item 16 of report
details),

20,201 "Surveys" (b) = 4in that the licenseo's survey procedures ssee Ttem 17B) do not
%/ include roatine bio-assay procedures for the analysis for 5r30, 0al37, and P 0
—eci? (Sea'Itens 9 and 17B of report deteils), .

20.201 " uryeys® (b) = in that the licensse has not paorformed routine air surveys in
_\,F unrestricted outside areas around tho USRC plant to deteot inadvertant losses of
f v radloactive material through ruptured or damagoed filters in exhaust sysiems, ete.
& (Ses Itam 16 of report dotails), ‘

20.202 ®Parsonnel Honitoring® (1) = in that film rings or other appropriate personnel
nonitoring devices to complotely evaluate the hand exposures racoived have not been
supplied individuals vorking with radicactive materiala in various hoods and glove
boxes and with radiocactive folls (See Item 17A of peport details).

20,203 "Caution signs, labsls and signala® (£)(4) "Containers® - in that soms cone
tainars housing radioactive materials in excess of the quantities apesified in

| Appandix C of 10 CFR 20 were not labeled with radiation caution sigm and symbol
or with the typs, assay, aund date of asiay of the materials contained thsrein
(Sea Itenm 18 of repcrt details).

20,203 "Caution signs, labels and simmals® (0)(2) "High Radiation Areas” - in that
| the solution storage area and the silo storage arca whera radiation levels in
\] axcess of 100 mren&hr exist, were not equipped with a visible and/or audible
alarm signal (Seo Itens 18 and 20A of report details).

20.401 "Records of Surveys, Radiation Monitoring and Diaposal® {c) - in that no records

J of wa3ste disposals mocoaplished Ly relaase to the 3anitary 3ewerage systen are
maintained (See Item 19E of raport detaila),
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PART IN3PY

United States Fadium Cerporation
Blocmaburg, Pennsylvania

Date of Inspestiont April 13 thru 17, 1959
Parsond Accoupanying Indpoctorss

None. Mre B. V. Barry, Pemnsylvania Department of Health, was notified . :
of this: inspections howsver, no state representative sccompanied
the inspectors on this visit.

Persons C nd Titles:

Mr. W, B, Umstead, Asasstant General Mamager

Me, C, C. Carrall, Manager of Engineering, Chairman, Inatitutional
Isotopes Comaittes

Dr, J. G. ¥Mac Hutchin, Director of Radiochmical Research

Mr. David Prosser,. Chief Chenist

¥, H, H, Dooley, Assistant to Sales Managoer

Me, B, M, Bmtmags, Health Physiclst

Mr. A, J. Cyganows &xpeﬂiaor of B3 lab, Kr35 1ab, H3 Gas Produstion
Facility, and 03137’

Mr, Q. B, Widger, Superﬁm of General laboratory Area and Sr90 Iab,

M, D, B, Cowan, Superviscr of Research & Davelopment Laba,

., Ralph Hess, Suparvigor of Radium Iabs and Folonium Leb.

Mrs, Ruby Wa-k, Plant Nurse

O X2 st_‘
A, Ceneral

United States Radium Corporation (UTHC) was incorporated in the State of
Delaware in 1917. The home office i3 presantly located in Morristowm,
Now Jersay, In addition to the Morristown offica, United States Radium
maintains plants in Eloomsburg, Pennsylvania, North Hollywood, California,
Wnippany, Rew Jersey, and Bernmardsville, New Jersey. Sales offices are
naintained throughout the United Stateﬂ. A1l work involving the use of
radiozctive matorials is performed at the Bloomsburg, Pennsylvania plant
vhich was the omly facility visited during this inspection,

The Bloomsburg Division of the United States Radium Corporation (hence-
forth abirevizted USRC) employs approximately 325 porsons. Of these,
approximately 51 are asscolatsd in scmse fashion with work involving t.hs
use of radiocactive materials, According to Carroll, all cperations at
USRC may be divided into five general areass

1. The Silk Soreen Flant

2, The Ddge Lighted Plastio Pansl Plant

3. The Biching Plant

4. The plant for application of radium to diala

5. The laboratory devoted to research and production using radioe
active mterials,

UFC produces inatrument and control dials in a variety of sizes, shapes,
raterials, finishes, and markings, Marking techniques condist of screen-
ing; photo marking lithosraphy; engraving; and etching, Dials produced
by thes Corporation are illuaninated in several weys including ﬂuorcmcent;
phosphoredcent, radium excited and edge lighted.

Fluorascont dials are those which ealt light when stimlated by an oxe
tarnal scurce of ultra-violet or visiblae light. Ths smizsion of light
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cea3ss abruptly upon removal of the extermal 1ight sources. Phosphorw
escant dials sre illuminated by materisls which emit light vhen stimue
lated by an oxternal sourcs of ultra-vioclet or visihle light, The
phosphorescent material continues to emit characteristic light after
stimilation by external light sources has been discontimued, Radium
dials are excited by e mixture of radium sulfate and phosphorescent
mteriale vhich in combination glow continuously without stimalation
by external light. Edgelighted iials may be illuminated by means of
ineandescant lights or by means of radioactive matorials incorporated
into or adjacent to phosphorescent materials,

B, Safety Comnittoss

Tk Blocmsburg Division malntains two safety camnittes3s the General
Plant “afety Comaittee and the Institutional Isotopes Camittes.

1. The General Flant Safoty Comaittes, which meets monthly and maine
tains minntes of all meetings 13 charged with the responsibility
for making resommendations diractly o the General Manager for
earrection of any unsatisfactory conditions iavolving phases of
plant safety including radiation safety., This comnlttes kms the
authority te shut down any unsafe oporation, Mambars of the
General Plant Jafety Committos are rs follows:

i, #. A. Vaughn, General Manager, Chairman

Me, G, C. Carroll, Manager of Enginsering

Mr, Anson Woodring, In charge of production control for the
laboratory 4 :

4, B, M, Burtsavage, Radiation Safety Officer

Mrs, Ruby Woerk, Flani Nurse

2. The Institubtional Idctopes Comaittes, which meets moathly and
maintains minutes of all meetings, 1S a comitise gseparate from
the General Flant Safoty Comalttes, This comaitioca doas nob
have the direct suthority 4o shat down any given oparaticn, If
sush action vere necessary, the Institutional Isotopss Goamittee
would work through the General Plant Safoty Committce. The chial
functiona of the Isotopes Comrittoe are to eonalider purchases of
i3otopes and roview all new procedure3 or changes in procedures
involving uses of radiocactive materlals, The Institutional
Isotopas Comuittoo i3 composed of the following meuberas

¥r, H. A, Vaughn, General ianaper

M, C. Go Carroll, Maneger of Enginearing, Chairmen

Dr. J. G. Yoo Hutohin, Director of Radiochemical Research
. H. H. Doolay, a3sistant to Sales Manager

Mr, E. M, Burtsavagse, Radlation Safety Officex

¢ tion Safety OF

E. M, Burtsavege, the Radlation Sefaty Officer, has the suthority to
recommend any specific action relating to radiation safety he deems
necessary directly to Mr. H., A, Vaughn, Gensral Mamager of the
Hloomsburg plant. Burtsavage has no formal training in the use of
radicactive materinls with the excaption of a radiologlcal safety
courss taken while he was in the Alr Force and & radiological safoty
courss given by NIUts B:llovuo 'bdlcal Conter, EBurtsavage, who has
considarablo self-education, has been onetho-job at UFRC for over 6
yoars and bas boen Radiation Snfety Officer for approximately 2 years.
Ha 13 alded by ons fll-tive assistant, IMr. S. L. Copm, and by ons
3/i~time agsistant, M. R, B, Carl. 3Both Cops and Car. attended the
USRC "Radioisotope Technigues Courae® and raceived on=the=job training
from Burtsavags.
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D rand Whore B etive Matorials Are Us

Work involving the use of radiosative matarials may be divided into
sevaral gsparate laboratories or entitles es follows:s the general
lgboratory sreay the tritium and laboratory; the tritium gas

. produstion facility (which 1s , of the ganeral laboratory area);

“the 3170 laboratory; the Cs37 hot cell; four ressarch and dovalope
nent laboratories; the radimm laboratory; ths poloniun laboratorys
the dial peinting shopg the tritiuws bullding; and the isotope storage
arcas, In addition to these facilitlios, soveral amll use and
storage araas are also avallalle.

E,  Iparyis Paps nd thoir Agslstanta

Supervidory parscmsl having responsibility for radiation safety in
various laboratories, thoir assistants, and the training and experie
ence of thesa person3 are as followst

1, Me. A. J, Cyganowski 18 suporvisor of the tritiwn.KrS5 laboratory,
the tritiun gas produotion facility, and tha Csl37 hot cell.
Cyzanowski's training consists of the USRC “"Radiolsotops Teclmiques
Coursa®, taught by parsonnel of UTRC. Thils courds conslsis of two
hours of lestura per week for 15 to 18 veaka. (3ae Item 154 for
conplete disoussion of material covered in this course) In addit-
ion, Cyganowskl rsceived on~the=job training at UTRC for approxie
mately 4 yoars. Woriing with H3 wnder Cymanowski in the tritium.
hypton labaratory are i, R, B, Bickert, M. E, Fism’ M. C. G,
Berlin, and Yr. T, W, Hesketh, A1l of thase individuals took the
USRC Coursa and in adgition, racoived onethe«job training under
Cyganowski, In the J =Kr85 laboratary, C. G. Borlin and R, E.
Bickert work with 5 under the supervision of Cyranowskli, In
the tritium mas production facility, Blokert, Fishar, Barlln, and
Haskath work wnder Cygzanowskitssuparvision. Mozt of the work in
the Cal37 hot cell is parformsd parsomally by Cyganowski.

2, Mr, G. B, Wldger 13 suparvisor of the ganeral laboratory arna, the
3153 plating operation, and the 190 laboratory. Widger, who has
beon with USRC for 7-1/2 yaars, took the USRC "Radloisctope
Techniques Course”, In the general laboratery area, . J. We
Horrison vgrks on the C14 phase, the Tm204 vhase, ths U238 phase,
and the 463 phase of tha work, Mr. E. Pisher works with Widger
cn ths tritiwa phase, M, J. W, Morrison and iy, P, W. Carl work
in the 3r?0 laboratory under the supervision of Widmer. All of
thesa men took the USRC "Radlolsotops Techniques Course® and re-
calved anwthe-job training from Widger,

3. Mr. D. B, Covmn is supervisor of the research and developnent
laboratories, Cowan, who has bsen with the U3RC for approximtely
2 years took a courss in radiation safaty in the United States
Army and tock the URC "Radieisotope Techniques Course®, Berlin,
R. E. Bickert, E, Fisher, and !r. Frank Buck work in the research
end devalopment laboratories under the supsrvision of Cowan. All
of thase man wars trained under Cowan and took the U3SRC “"Radlow
isotops Techniques Coursef, ‘

4+ . Palph Hesa, supervisor of the radium laboratories and the
poloniun laboratory, has been with UTRC for approximately 10
yoars and toox the "Fadloizotope Techniques Coursa®, dorking
“undar iHess in the radiua laboratory are the following individualss
ir. Dave Derry Mp. Co Go Zerling Hr. R, Defraing Mr. Carter; and
Mr, W. O, seltzer, All of these man have trained on-the-job wmder
o33, Derr and Berlin have had the "Radioisotope Teclniques Coursa®,
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Dave Darr vorks under the supervision of Palph Hess in the polonium
laboratory,

5. Mr. I, Allam, suparviser of tho tr,.tim building, teck a four-month
course at Chall. River in radiation safety; tock the USRC *TFacio-
isotopo ;eolmiquas Courze™; and has been with USRC for approximately
2 years, G. 3. Widgsr and ir, M. Zishbaugh work under Allent!s supare

- vizion. Kishbaugh racelved onetlhie-job tra.inina froz Allan bu'b has
not taken ths "Badlosisotopa Tsechniques Couras®,

6. Yra. H1lda Gunthar, suparvisor of ths dial painting shop, has been
with UTRC and engaged in dial painting motivities for approximately
32 yoars, Sha took the USEC "Radiolsctope Tesimiques Course”.
Javan to twelve dlal painters and four dial peinters using antomatde
¢lal painting mchinory work under the snpervisicu of !rs. Gunther,
According to Burdsavage, dlal palaters have an averags of 10 years
dial painting oxperience at UiRC,

10, Uses of Broroduct Matert
The major usss of racioactive msaorials at USRC are as follows:

A, 04 13 incorporated with phosphor, primarily sine sulfida, for the
production of low luxincus intensity light sources; eg. luzinous
mrkers, Cl4 13 chosen spseifically since it produces low inten-
aity sources wl deteriorating tho phospnor, A maximum of 2
millicuries of C** 13 used pexr source,

B. €s137 13 used in the productica of irradlators having strengths
varying from 100 ue to 1 curie sach. Aocording to Burtsavage, all
ceslun 3curcaes are sealed when shipped to custcuers,

C. Co%0 in ths forn of motallic pallets 1s encapsulnted into sealsd
sourcss having sirongths varying from 3 curies doun,

D, Kr835 13 used in the productlon of irradiators having streng'rh's
vorying from 0.1 =¢ to 2 curiss, Thess 2ouress ara ug:
forned by encapsulating £r35 inside a =metsl pipe, is a180
uded in the production of light sources wharsin tho hyptm i3
usad to activats a given phosphor. Lizht Sources each contain
from 27 mo to 820 me of krypton.

B, 163 1s vlated on mstallic ribbon, 38zmants of which are uled as
: ] fonizatlion sources in elactric tubes, 3pecific activities of the
. ribhons vary from .005 us par squarse inch to 1 us per sSqusrs inch,

F. Pul47 i3 used in the production of bata gauge touwrces varying in
strength from 1 me to 390 me per sourca and for the production of
1light sourcas having strengths from 30 uoe to 2 me par source,

- ¥ Proasthiu: Scurzes sre producad by the alestro-deposition of

B oromethiun on metallle nlanahets.

G. Rul®® nas not beem used for aporotimately two yaars, At ons time
rutheniun was uszd in tha nrodustion of zeurcas by elactro-
deposition of Ru onto metal planchets,

1, 31-90 13 used in the production of 90 £a1ls kaviny snecifis
ctivities varying froa 1233 than 1 us to aprrocimately 69 mo
-;ar Jquare insh, and inn ths nroduciion of lizht sources cone
taining froa 50 uo 4o 4 me par Iouree, 3r90 fo1ls and lizht
3ourne3 ars surzplied to custoners as sasaled sources,
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I, T2204 13 used in tha production of irradistors each centaining
approximately 200 mo of T1, and in the production of sealed light
sources contalning from 1 to 4 me par source.

J. Tritiuz a3 & gns 13 incorporated into glass fubes ccated on the
inside with various phasphord to preduce light zcurcsd. Zach ¢
source sontains betwasa 270 ne and 2 curiss of tritium, Tritimm

: as tritium foll when purchased by U0 43 used in the produstion

o ' of ionization davices containing approximetaly 250 me par device,

The ionization devices are shlpped 4o eustoners as 3salad Jources,

X, Po*l0 135 used in the vroduction of poloniun foils having specific
activitiss ranging from 0.1 uc per aquare inchi to 1 =c por squars
inch. Soms of the foil produced i3 incorporated into UJEC ionoe
trons which are used as ion souwrces for controlling the effects
of static aleotricity in weriocus devices, Poloniun foils are alse .
so0ld to various custoners to be used in activating phosphors,

L. Ra226 13 used in the orodustion of luninescont compounds conw
taining up to 50 ue of radiuvm per gram and ia ths productlion of
of light sources eontaining up to 100 ue of radiuz per 3ourca.
Inﬁgdition to producing luminous compounds for sale, USRC veints
Ra phoarhors onto various dials and sells thoza diala,
N Burtsavaga stated that a graa of luzinescent phoaphor is sufilolent
for painting approximately 1,000 watceh diels, Hadlum is also used
in ths production of Ra~Be neutron sourcss containing up to 200 me
) of radium per scurca., Burtsavagse statad tha® in the pest year,
fiftean 5 me sourges vere nrodused,

11, lsoto Inventore

Exhibit 4 i2 an inventory of radicactiva matorials on hand as of March
1959, Tha quantity of materials on hand may bo Swmsarized as follows:

o | 36.8 ne cl4
A 30,000 mo cal3?
; 4yl mo co0
231 o %35
‘ e v
. ,4’050 na )
: 30.7 me Ruyl06
2,382 mo 5p20
. ) 3,445.5 o H as tritiun gas ~
i 412 square inches of tritium foil containing a maxinum of 1000 me

of tritium par Square inch.

: Exhibit A does not show the quantity of radiun on hand, On January 1,
- F 1959, the total inventory of radlu: vas as follows: Apmroximataly 200
4 | ne of rading sulfate a3 radiwa coapacts; approximatsly 43 me of PRL0
-b {RaD compects); approximately 635 me of radiuwm az radium sulfats in the
: forn of radiua foil sorap; approximtely 45 mo a3 standard concentraticn
i radiun foilsy approximately 41 mo as special radlwa folls, approximttaly
S B 13 me 28 radium foil sources; approximately 28 ne as radiun foil of
: Special concontrations and widthss avorocimately 35 me ag Rad foll;
! approximately 133 me a3 raturned radium sourees; approdimatsoly 6 mo
of redima foil; and approximmtely 53 me of radiwa in vardious other forms,

Exhibit B is an inventory of radioactive mtaerdals’ on hand as of
Jamuery 1, 1959, This inventory shows the quontity of materisl on
hand by iso%topes tha typa of device into vhich thi3 material 43 incor-
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porated; tho forn of the mterial if same 13 not encapsulated; the
tyns of cloure used on Sealed sgurces; and various other descriptive
remrks., The invantory is broken down into scctions shouing quantity
of each isotepe stored in any particular srea of the USRC Dloomsburg
vlant,

Facilities - ; _ -

nadintion work is conducted in a number of different areas of UTC!s
plant, but the bulk of the work 19 done in the same general erea in
the main plant hilding, The layoub of *his aras 13 shown in Exhibit
C. Mavament of paraomnsl in and out of this area 18 limited %o one
entrance, which comacts with the sslas snd edministrativs office

arca nsar this entranca, Immediately inside this enirencs 13 e cone
atant monitor end window GeM comt rate moter used for contamimation
chacks of all porsomnel leaving this sres, Connecting with this entry-
way i3 a locker room, whore rddiation workers lsave their outaide
olothing and piek up their work clothes. Comecting with this locker
room 1s a change room, where shoe covers are put on upen entry o
vranoved upon exit, This room £3 equipped with racks of laborstory
conts £o be worn over regular clothing by all errloyses or visitors
entering the work arca, who ers not otherwise required to be coxpletely
dresssed in work clothes. A sink is provided for persommel te wash
hands befors leaving ths ares, and & constont moniter end window GeM
count rate moter 1s used in chotking for hand and foot contamination,
The locker room and change room ars respectively about 10 x 12! and

10 x 1D? in size, '

A, H3-krB5 Yaboratery

The chanme room leads to an entryway conmnsoting with the large gereral
lnboratery area. Immediately off thia entrywey is a ssperate room
(the HO-x33 laborntory) devoted to the handling of gaseous H and ZrB5,
This gas handling roos i3 about 12 x 15! and 4s equipped with one large
hood sbout 12! long, plus a sink, seversl work tables and a desk, A
door in the northsast cornsr of thia room serves a3 an exit t0 a nof
radiation work area in anothey part of the plant, but this door is
naver used for other than amorpencies, Clozed ga? handling systens
and associated vacmm pusps are located in the hood. These syitems
ars used for transferring {3 and Kr3Y gas from shipping containers ¢o
various sealed tubas where the isotopes are used to axcite phosphors
or otharvise serve as radiation sources, A maximm of 500 curies of

5 and 1,000 curies of H3 are roportedly handled at any one time in
these systems, Materials on lmnd et the time of the visit wsro es-
timted es 100 curies of H3 and 70 curies of Krd5, :

Presont oparations wers deseribed as involving ths £illing of plass
tuhes sbout 5% long by 3/4" in dierster econtaining luminous phosvhors
with between 500 and 2,000 millicuries of H3 ras ad an activating
agant, These tubes were ta be uded in luwinous sipna mmmfactured
for United Airlines, Porsonnel working in this area wear rubber
gloves and a complete set of work clothas acouired in the change
room, The face of the hood i3 equippsd with large horizontally
sliding panels of 3/8" thick lueite, Additienal shielding 43 wre-
vided by shoets of lead 20 x 14 x 1" thick, located in front of the
ErS3 apparatus. A heavy lesd pot was also provided to hold Kpdd
shippings containers, end an end window G} count rats meter vas ine
stulled in the exhaust duct to observe Tossitle hish coneantrations
of ¥rS5 in the efiluent. Air flow through the hood oxhaust was rated
a3 3,700 ofn,
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B, _Gomeral Laboratory Ares \

The penoral lahoratory 19 a large open gros about 50 x 35, Immediately
inside the entrance from the ehange room are thres glove boxes plus
soveral open work bemchas, Thasa three glove hoves ars constructed of
wood and frovided with transparent plastic facos, fterdals ara pleced
in sach box through an airelocked entrance compartsont, vhich 13 not pro-
vided with filters, Air flovw through the exhaust 13 rated as about 30
ofm per box. Tach exhaust 13 equioped with a fitar 3lass pre.filtar
nlus an absolute filter., Activitias sonductad inm thade thras hozed are
reoportadly 1imlisd to work with relativaly low enorgy bata eultiers,

The first box 43 cuarremily used for work with tritizted compounds which
moatly involves trirming of triated titanium foils., About 50 curies of
tritiun was prasent at tho tine of the visj.t.

The sccond box has been used far work with C14 labslod compounds, and
about 23 millicuries was present when inspeocted. :

Thgozwd. bax %s used for a varioty of activities, moétly for work vith
T1<04 and Pnl47, which was not cwrrent when visited,

A large hood about 3' wide snd 15' long, opom on both sidss, was
locatad in the southwout area of the gpeneral lsabaratory. This hood

was siniler In design to that in the 9 handling rooa end was also
equivrped with horizentally sliding lucite facs manels, This hood

wa3s ocoupied by another tritiwn gas handling Syston and was u3sed for
£illing of warious dtritium containing tube3. Tho hood was al3so equippad
with a iuclear Hsasurements Corporation ga3 proportional comnting
chembar connectad to a Nuolear-Chicago count rate meter. This detsctor
wa3 get up So that sealed tubes can bae positionsd do that any loaking
tritlan gan would de introduced fnto the counting chamber and therebdy
give avidence of tube leaknza, AX) $riitdwua gas sealed light sourcas
are given thelr inftial and final leak ¢334a in thia unit. This hood
i3 tha only alr oexbaust other than the glove boxes {n this room., It
ia rated a3 drawing 6,000 ofiz, and the exhaust i3 not monitored.

Located betwesn the glove boxes and the large tritiua gas handling
hood at tho south aof the genoral laboratory was an avparatus for
the slating of N162 on a motallic ribbon. The apparatus was seb up
to feed s contimious metal ribbon through the slectroplating 3olution
located within & plastic siiolded box, rast an end window G-¥ tubs
which moniiors the amount of deposited activity, and then %o _a notching
devioa and a takeeup reel. MNo mors than 2 millicurios of %13 was re-
portedly in precess at any ona tims. Mo alrborne activitios vers e
pected fron this operation and 1% =% nobt ventilated. i3t of the
remainder of the general lmboratory was cccupled by other iork henches
and storage cabinets used for nonwradicactive materials,

Saaled sources fabricatad in this arca are taken to iths northeast
portion of the gensral laborstory whors they are transferred through
& pass window into the leak tos3t room, Thi3s rooa 18 aemaratad from
tha rast of the Genaral iaboratory by an 8! high partition, 3eurres
ary aonitored for lealtage in this room and, after cheoking out
satisfactorily, transferred tlou enother pesa windau to ths high lavel
combing roms. This room is locatad outside tha racular area for
hancling redloactive matarinls, The Joor .Toar tha sonorsl lahorstory
to ths corridor ruming past the nigh lsvel counting room i1z not
ragulordy ussd and 13 set up to be uled only a3 an exit from the
radistion work ar~a, Tho high leval counting roon 13 about 12 x 16!
and 113 wells conaist of concroto blocks to a hoight of about 3°f,
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Sourcas kept hare are astorad in a bin at one end of the rood. Thia
bin 13 about 2} x 3! surrounded by 8" thick consrete block wails
about 3% high, Cosploted radiation sourees arc calibrated in this
rooa prior to transfer to custosars,

C, JPadiwn snd Polontun Laboretories

Opening ofr tho north ond of tho gone *33. laborztory area i3 a door
tc an antercom leading to the radiun and poloniua lzboratoriss,

This anterom 13 provided with a shos covar change stztion, a sink
for washing of hands =rior to exiting {roa the arce, and a constand
end window G-} monitor used in checking for hand a.nd foot contamination,
This anteroom cpens into a largs opsn area used Tor processing radium
coapounds sud fabrication of sources. A seporsta lebaratory in the
southvest corner of this area is set asids for processing polontun
componnds., Thia lattsr lnboratory i3 aboub 15 x 20% and i3 equipped
with two glove boxes and a large hood. Shipaemis of Poli0y crystals
from Mound Laboratory aro placed in ths firat glove box, “hors the
raterial 13 sonvertod to a solution. BLNO; 13 added to ths solution,
after which poudered Ag 13 added, The actlve material pletes out on
tha Ag, the sclution is filtsred, and the filtrate 19 dried, Aftcr
drying, the material is transferrecd to tha second glove box, ukere
1t i3 ground Into a powdar. Then it is 4ransferred to ths hood,
where the mierial i3 pleead in a die and preoigsed into o compacth.
This commect 13 ann~aled in en oven, ~ftor which sn Az overesat 1s
pleced about tha conpact. This matorial 13 sgain annaaled and thon
Tolled out into foils, whove activity waries from 75 to 2,000 micro-
curies per squnre inch, Thase foils receive furth:r procassing In
ths open bench aras in the northera part of the radiwm labomtory.

A group of utility and storspge rooms ora located in ths central
portion of tha radivm leboratory, A mmber of radiun handling hoodn
and glova boxes zre located »round this eontral area. A radon 3afy

s 10cated 12 the conter of the east wmll of this wsection between tuwo

in solution 85 2 bromida in amounts up to 200 milli..

curiss 15 nlaced in a vacun apparatud in this safa and tho redon ras
18 pumped out of tha solution and axhausted through the roof to the
outside of ths buillding, This opsration raportedly removes approxi-
natoly 505 of the radon fron 2 200 millicurie radim solution over a
two hour paoriod, This oporation 13 performed ahourt tuize a nonth,
Fadium dolution froa vhich rodon has bosn largely renoved, 43 then
procossed in ths combination hoodwerlove boxes alenz ths south alde
of this center arsa., The radiun 13 convarted to s ulfpts ard 139
mixed with appropriate phosphor for use in lizht sources, Radiunm
impresnated foll is also mroduced in this aroa,

A rooa located off the nortlurest part of the radiun labomatory i3 used
for wolghing of radium activated phosthor employed for various light
rroduction purpeses, principally for painting luninous dials., A iong,
ventllatod worl table i3 provided for ranipulating thess radium phoge
pnors. Heods and glove boxes in tha radium and polonima lsboratory
axhisust into a ~ommon blowar systam vrated at 10,000 efm, This avhaust
is providsd with a pre-filter gnd an absolute f!.lter.

D, . Ctrentiue Iaboratory

A corridor laading fron the southwsst corner of thy cemernl leboratory
givan acmas to the entrancs of tha labo'-'a.tt"'v In which %0 i3 ro-
cs3sed. The Y70 laboratory is antersd thr ouzh an anternsom waich

saparates it from the ecorridor. A shoe ecovar cm.nge statlon 18 localted
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hore, Tha astrontium laboratory itaelf is aboubt 15 xz 20t. I i3
equippad with 8 glova boxes an, d two hoods around tha walls, »lus
anothsr hood In tha cent:r of tha rooa, Tha exhauils froa thaso

hoods and boxa3 ara squinsned with nro-filiars and absclute £iltors,
Tha alr flow %0 the wchaust froa sach plovs box 13 rated at aboutb
45 efa. Total air flow through the comzon ehaust froa this labe
oratory 13 mated nt 4,300 ofa.

Ths throe glove boxes along the cast wall of thi.-i oo 4TS COle-
nacied internally aund with tha hoods so that uatarials xay bLe
transierred from one to the_sthor without "ringing them out into
tha roca. A shipasnt of ¢ 390 19 placod in tiia northern most of
thesae boes, whare tial transfers arnd dllutlons are parforuved
by romoto handling equipment. laximua azount of activity usually
rrocassad at any one 4ime 13 aboud 100 me, Uorking sclutions sre
tronsforred to the mlddle box whers cmtr,.fagin:; and Y99 romoval
oporations ara conduszted, Procipitation and dry,.n-r of the material
ero conductad as part of the operations in thls box, Dry processed
matorial 19 transferrad to thy third box whera it is slacad in 2
die, couprossed, and bako? in an oven, !Aterial i3 made ino s
brick form hors and sanduiched widiln gold overlsys., This mtorial
is t‘nan transferred 4o the adjolning hood where it i3 commressed
in a Hdatson Ftillman pro3s until it Lacosas 3 30lid motalile forn,
Titts 17 thon sandwichad batwesn addiislonal gold or silvar, heatad
in en ovon and again mressed into a compact fora., Compacts ara
next renovsd fron tha heod and precasied in the pregs and rolling
nachine loeatad at the end of tho contral hood, The foll sourses
80 prorarad are then traniferrad 4throuch a window from thy lest
hood 1n this line into the hcod in the lsak %esting room, whers
"rclhimry chocka are nads of tho Intagrity of nrotectiva covaring
of ths foll sources.

The interconnected row of slove bomes along the north wall of thias
reon are used for processing strontium into luuinous phosphors,
Shipments are introduced into the nagtarn nost of those boxes,

whors ronote handling equiymont 13 used for pipotiing and c?.iluting
transfers, In ths 3acond box, the 3r%) is rrecipitated out of
sclution by mixinz with La“ou Aftor fﬂtm..icn of the precipitate
and cosbination with tho phasshor mtorial, the 90 13 transforrad
to the third glove box, whors hrizhtnads tasts are conductad., This
matorial 43 then romoved €rom tho globe box and tromaforrad o tha
gouthern noat of the glove boxos on tha west wall of ths reom,

Hare, the atrontium sctivated phosphor 13 mired with the aprropriala
" adhesives and bDindarad end laced in an avon vhilch Serves a3 a olanad
connection between thesa two aaxes. Aftar baking, th: naterigl le
brought into ths n=zcomd of bthwse glove boxos, placed ia 1%3 £inal
houzing and Soaled, and gilven a pr‘-l*'n_.m*v 1ol tast, The hood

in the conter of the roon 13 prinarily wsed for storane of matarial
when it i3 dosired to have a noditive flow of alr awer from occupled
arsad and over the 3tored 1tens,

Tna glove boxes in this room wars conotructed Ly ths licensee and
are mada of wood, 211 boxoz ore equippod with Incite vindows ad
1rast 1/2% thick and with =t loast .‘/ T of lead shesting on the

cuter vmlls, The boxed nra clso deaicned so thnd :?‘applz"zp‘.xtrry
load Yeriek 3ndoldins can b2 nlassad ':101’ tha Iyand of ,“a), Loren
to -rovida adJ’M“u ’"‘""”f"..’. sn Tor tlo ovarntors,  Troclally
daaipmed 4 boxa3l 27 hrovy lusite wors availabla for tranaf rrwing
atrontiua %0'.1:""33 in Such a *:‘.“..or Pt dirent bobta radleticn is

not ralaagad into the rosm, “trontiw: zan\m.xg oporatlicns revortadly

ara conductad 605 of tho ‘i:r.o. Tor!z usually involwas only one, ub
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occasionally two, parsons at a time, No more than about 3 curiss of
8090 13 procn3sad into finished devices per month,

B, _TRadecarch and Daovalopment Laboratorias —

A corridor leading froa the general laboratory past the strontiunm labe
oratory good to thae research and development wing., This comnsists of
three general RZD lgbaratories and a hot call facillity for handling
curie amounts of Ca+37, Fach of the R&D laboratories 13 about 14¢
sguara, Lo

The hoods in these roon3 exhaust through 2 coamon stack rated as dise
charging about 5,000 cfm. A1l exhausts are equipped with prefllters
followad by absolute filters, RED #2 i3 equipped with two hoods,
aink, and several tables, work bauches and siorage shelves. Gurrand

~materials in this roca wers reportedly ebaut 5 me i3 and 1 mo Co®0,

The only currsat activities wore dederibsed as lov level developaent
studies on processing and use of thase materials, F&D §3 is laid
cat in & mannor sinmilar to that of R&D #2, Ilatorlals noted on hand
af the tine of tho visit were soveral Jars holding a larhs mumbar of -
wagtimbiad 3ealad tubular light sources with the total zetlvity
being about 507 curies, Aotivities hare ware described as
pre}iiminary lesk tosting of these sealed sources. R&D #4 was laid
o1t in & menner similor to the other twa R&D laborstories, oxcept
that 1% was ogquipped with & large gas handling hood in the ceater
of the room, Gas handling operations with H3 and ¥r35 ara conducted
in thase hoods. zggoriala noted on hand included around 60 curies
H3 and 90 curlsa %3,

P, Cosinn 137 Hot Coll

A constant moniter end window G count rate zoter vith the detsctor
tubs shielded by a lead cylinder about 1% thick and a shoe cover
changs station wers located outside ths entranca to tho cesium labw
oratory. Ths entrancs ‘o the oesiun laboratory was equipped with
an interlock alarm, activated upon opsuing ths door. Controls for
deactivating thiz alarm ars locatad inside ths cegina laboratery,
The eesiun cell 13 an opem topped cublicls with walls of 16" thick
aonorste on all sldes othsr than the oparuting face, which 13 cone
structed of 6" thick lasd bricks. Lead glass viewing poris were
weovided in this operating fzco, which was located on the side by
the roon entrancs, The wslls of the call wore about 7' high., An
air oxhaust canopy leading to a stack through wilch the flow was
rated at about 4,000 éfm was locatod directly above thes cell,

cs137 a9 a chloride is Placed in this cell a3 received and cone
varted to a sulfate. This material {2 thon abzorbed on an ion
axchange resin 3o a3 to reduce 14s capabillily to leek ocut of the
ascaled sowrces and bacone alrborne. Resin material holdling the.
cesfun i3 u3ed to £111 wvarious capsutles which are sSealed and sold
as discrete sources. The handling capecily of the call is rated
a8 about 20 curiea, All operations in ths cell are condusted by
ula of a master slave manipulator, whose mechanical linkage pesses
over tha open top of the coll wall.

A ehmife conmacds from tha back corner of the eell 4o 2 shioelded
glove box in thy southwest corner of thls room. iore, smmll cesium
scalod sources and/or miscellancous contaminated equipment can bo
chack=d for laakage and rrocessed for decontanination.



Gu_ Radius Dlal Shop

On the second floor area of the main tuilding of UTHC 13 located &
éial painting skop euploying spproximately tielva radina dial painters, -
Bach dial pafnter oceupies a semrate desx and usss apiroxim=tely 50
mlerecuries of radiun activated rhosphors at any one time, Iack 50
miorogurio tatch of pacaphors is sulficiaen® for the rroducilion of
2,000 vatch dials or 1,000 watch hands, In addition to the hand
painting operations, six autozatlc 31k screen dial rainting dovices
ara looated in thia chop. Dach o these devices is enclosad in s
lucits shield heving a front flap wiich 1ifts up Lo permit access to
tho uachine. Each machine 13 ventilotod fram the rear zf an edtinted
flow rate of 25 cfm, Inying avens for radiwa dlals are located In a
sapa“ate room nes.rhy on the Sesond floor.

K, ’!eu Tritim Mg’

A sepa.rate bunding, apparo:d.mtely A x 40' was racently constructed
by USRC and ha3 besn in wse for approximstely two weaks for special
tritina ha.udlm aperations, Access to ths tritlun laboratory
portion of thisz ballding moy bs gainsd only by passing through a
elcthing chanze area rovided with coaplete protective c.omin‘, and
shovar facmtiea.

The tritiuz laboratowy 13 equipped with three glova borms, each
having a rated alr flow of 45 efm, The threo glove boxes ars inlor-
connacted in such a fashion that mterials uay bo passed from ons Lo
. the othar without being removed from the glove boxes, 8 x 12"
titanium tritide foil,. a3 recelved in sealsd containers by UK,
ars placed in glove box No, 1, which 13 uzed a3 a clean tra...mer
box., The folls are than passed to glove box No., 2, where they a
chackad to dotermine the activa ar-a, and then cut iuto 1/4" aqu.are
pleces. The 1/4" places of foil ara then pe3sed to glove box Xo. 3,
whars they are a3sambled intc "Wesix" air icaization davizass which
will bs supplied to a customer of UNC, Tho "Wesix" davicas are
sealed and tested for leakage bafore ramoval from glove box No. 3.
li:c:i"vlesix" devies oontalns btetween 209 - 300 milllcwriss of

1tium,

The tritium labo‘ra.twy i3 also used by the redearch and developrnent
group of USRC in an attapt Yo perfect a nebued whereby U0 may -
produce 1ts own foils., Tha laboratory 13 provided with an Atomic
Adocessoriss, Ine, TS54-91 tritiunm nenitor having ranges fron 0 -

100 through 0 - 100,000 uc of tritlua por cuble moter of air,
Acsording to Burtsavage, the i{nstrumont 12 sensitive to doviral
influances other than 55 sontaninated eir, and iz unzatisflactery.

I, TIsotops Stornes Arond

Pour gepaxrate bulldlings, a2 well ac tho various laboratory facillitios
airsady dasc*ibed, at USAC ars uzad for the aicrage of radioactive
mterials, (See Tichibit B for quantities and ..tomm locations of
radicactive materials on hand as of 1/1/59.)

Building No., 1, the Radium Storage Y-ult, approximately 13 x 25 139
uzed mimarily for the storage of radiun, This building is axhausted
b7 a large Tan which rcvor*ﬁdlv dralns ..,COD aofm,

Bullding Ho. 2, the Ztrontiua Vault, approximately 20 z 13', which
13 used a3 a2 storags areoa for radiezciive scluiions, contains quantities
of & maebar of iszotopss.
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Bullding No. 3, the Sealed Sources Vault, a small cinder block shed,
i3 used for the storage of standard and sealed sources.

Buildings Re. 1, 2, and 3 are enclosed by a sturdy, 5' wire mesh fence.
A1) gates to the fence and all building doors are kept locked in the
gbsence of rasponsible perscnnel, :

Building No. 4 13 a silo, approximately 9! high and 8! in diamgter,
used for the storage of radicactive waste materials, At ths tinms of
this inspection, the silo housed & 55 gallon drum coptaining 90 on
{on exchange resins, A 5' high fence surrounds the silo at a distance
of agdprwd.mtely 40', The fence gate and the ailo door are mintained

o Additional Facilities ‘ _ o

In addition to the facllities proviously described, a mumber of auxe
1llary facilities are available at USC, These condist of two ree
search and developent dark roonms, a low level research o

roou, & health physies counting room, and a tritiua light source
assonbly and inspection shop. - _

;gsgx_qggmtatigg'

At the tine of the inspection the licenses had on band the following
instrumentss

A, Sgvey Instrments
One Beckman MX2
One Backman MX3
Onoe Bockman MXL
One Teolnical Associates SJ-1
Two Technical Assocciates Junos
Three Tracerlab "Cutio-Piots® :
One Universal Atomics GM survey instrument

ne Kucleonic Corporaticn of America GM survey instrument
Two Detootron scintillation survey maters

B. laboratory Instruments

Two Radiation Counting laboratory proporticual counters

One Nuclear Heasurement Coupany PCC-10 proportional counter

One Huclear Measurewsnt Company FCC-12 proportionsl counter

One Nuclear Measurement Company PCe28 proportional counter

Throe luclear Instrument and Chenical Company GH counters

Ivo Atomic Instrument Company GM counters

Thz:::cluot;:axs-chicago count rate meters with windowless proportional

C. Other

One Keithley Elestronmeter

One Rucloar-Chicago radiation analyser
Ons Caroy~Resd electrometer )
One electroscope

{#lscellanecus other equipment

Y adiires Cont:

A1l requisitions for the purchase of radiocactive materisals rmst be signed
by C. C. Carrall, Manager of Enginsering, Chairmen of Institutional
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Isctopes Committes, before the purchasing departuent will order the

ALl !.ncaning shipments containing radicactive mtariols coms ,
to the receiving departnent. Burtssvage monitors these shipments, bew
fore 'lmniug then over to:the parsom originally requesting the material,

ALL nev eurloyess who ars to vork vith radicactive mterials spend
from 4 to 8 hours with Burtsavage, who instructs them in the fumdae
mentals of radiation, Tadiatlion safety and health physies,

_In""a.dditicb to tha ahava hstrﬁcuan' givan to nevw mployéos, 1sotope
. labaratory supervisor
4sotope Techniques Course*, This course consists of two hours of

sors and most helpers have taken tha USRC "Radice

lmepermrwlé-lswekaandisuughtbymugem
mum persomnnel; each iastructor covering mterial;nhiaom »

The folloving lostures are presented during the *Radiolsotops Teche
niques Course”s -

Introdustion to Radicactivity
~Alpha and Beta Radiaticn - Theory

Gazza Radlation = Thoary ,

Alpha Radistion - Shielding and A

Beta Radiation - Shielding and Abscrption
Gazmn Radiation » Shielding and Abscrption
Reutron Radiation

Hatural lsctopes

File Produced Isotopes

Inatrunentation

Mesasurament Methods

Pulse Hoight Analysis

Foll Produstion

Health Physics

Coples of the ghove lectures are incorporsted into the 1icensess fils,

Written adninistrative instructions (coples of vhich ars incorporated
into the licensse’s file) are suppliad individuals working with radio-
active materials, Thess instructions consist of "URe Laboratery
Operating Rules®, “Emergency Procedures®, *Laboratory Safety and
Operating Rulea®, and appropriate staff memorandums, These doounents
disouss clothing change, entry to processing area, persomnel monitoring,
survey, posting, labeling, record kee » waste disposal, and anergency
Frocedures, Instructims requiring the use of respirators and/or
rubber gloves for apacific operations and numerous other procedurses
applicable to good radistion safety rractices are included,

B, Surveys
I. ‘Direct Radletion Surveys
Surveys of direct radiation laevels in working areas are cone

dusted routinely by both health Physies personnel and by
worksrs in the particular laboratories soncerned, Formal
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survays are conducted by the health physics staff in all work
arcas cn a weekly and/or bi-weekly basis, The principal areas
checkad are those in Iront of hoods or glove boxes, or other
aroas whers workers spend e considerable portion of their tine;
Ten to thirty specific positions are monitored in each labora-
tory. Measurerents include intensities due to both bata and
garyas yadiation in all laboratories, 3urface contamination
readings, including alpha readings are also t&kon in the lab-
oratories using alpha eni.tti.ng mmterials,

The main objective of thase surveys is to keep track of apecifiec
sources which tend to raise general laboratory backgrounds and to
handle these sources in such a mamner that the stray radiation
lsvels do not exceed 3 mr/hr at 1' from any glove box, hood, pig,

" or closet containing radicactive material, The formal aurveys
.- by the health physics staff are supplemented by continmml mease

urements mads by the workers in eeach area. Each sestion is
furnished with its own smurvey meter, usually a Juno or Cutie-Ple,
and ths aresa supervisors are msmi.ble Lfor ha.ving SWrveys con=
ducted in their own sections,

and Con o

Formal area and equipment contamination smear surveys are con-
dusted on a4 dally basis by both the henlth physics department
end the ataff of each working area, & total of upwards of 200
smears are taken throughout USRUYs feeility each day., ALY
types of surfeces, including floors, stools, bench tops, glove
box fages, hood surfaces, ramote handling controls, and door
knoba are chaocked,

Surfaces ars monitored by smearing with Q-tip swabs that have
besn dampened with water, The activity picked up on these
swabs 13 chocked vitih an end-window Ge-M count rate meter. All
smears are countod in the Sams manner, but several diffarent
counters ars used, depending upon ths ar-e in quastion, The
smsayr sample is placed about 1 millimeter {rom the end-window
of the count rate meter!s G.l{ tubs, whose window thickness
varies from about 1.4 to 1.8 mg/cn2 A counting efficiency
of 50% has been assumed for bata activity, The efficiency
for alpha radiation has not been determined. Cleanup action’
i3 ascheduled 1if smsars in thas radium lsboratory or cesiun
laboratory excesd 500 crm when beta-gamm activity 13 believed
present, while 1000 cpa par smesar 8 the linit for the other
radiation work arsas for beta-gamm activity., I alpba acte
ivity is believad present, cleanup action is initiated for
samples showing more than 100 opm. Ho contamination lsvels
above backzround are aocsntable in non-rediation work aroas,
and immediate oleanup is scheduled if any is found.

Formal surveys are conducted hy a hoalth physices staff menber
each morning between 73100 and 8:00 a.n. prior to the coumience-
ment of the normal work day. Thirty-one locations throughout
ths main plant faci{lity are checked for floor contamination.
These chacks are required to be supplemented by the supervisor
of eaah work room during the work day, except that an e.dditional
survey 13 not needsd if no work has been done thare since ths
last chack, About 25 different surfaces per area are smeared
and counted, Spocial tote boards for holding the swab samples
and special record siiset3 have baen drawn up for use by the
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‘lsboratory persomnsl, The specific swrfaces checked are ree

portedly varied from day to day. The results of the formal

-surveys by the hsalth physics department are reported to the.

plant menager each day, and the appropriate area supervisor
is requested to lmmediately clean up any high levels found,
Cooperation was reported by Burtsavage to bs fairly good with
respact to the individual area persomnel immediately cleaning
up any contamination they find thomsalives,

The health physics departament’surveys cccasionally turn up
levels up to 5000 epwon the floors, which heve then boen
iwnedintely cleaned up.  Records for the survevs by laborae

- bary personnel for 1958 showed the following results, Maxe

imam smear activity notsd in the general laboratory area was

. 750 opu.  Very few contanimated samples ware found in this :
- arek, - Maximm activity in the radimm, poloniux, and weighing
- rooas was about 25,000 epm vith the usual high levels r

around 2000 opt and with about 955 of all thase smears being

- Teported as background. - The cesium laboratory was noted to

have beon checked with great thoroughmess with 25, and
occasionally with 50 or more, mumb samples ‘being taken per
day, Most susars showed background (background with the count

" rate moter used for this erca is around 200 ~ 300 opm), with

& fow smears showing up to a few thousand ocpm. The reJearch

‘and development laboratories usually have 25 « 50 smears made

per day, with maximm aotivity noted of a few hundred . 6pm,
Humercus daily smears taken in the Stroatium 90 laboratory
shov maximum recorded sctivity to be about 3,000 cpm, The
goueral non-radiation office areas are given a formal check
about once a year, vith no contamination repartedly found,

-

Alr Monitoring Surveys

Samples of in~plant airborne radioaactive perticulate matter
are collected using Watman No. 41 filter paper in a Staplex
high volune sampler. Samples of 19 ou meters or mors are
taken at the rate of about 20 ofm. About 60 such samples
are recordod as having been takan during the first 3-1/2
months of 1959, and about 1/3 of the samples were taken in
the Radium Laboratory. The activities collected on the
filter paper are amalysed for betawgamua (and alpha, if
appropriate) activitiss by means of a Huclear Megsurements
Corporation internmal gas flow comnier. Thefs iswguslly
about & leday delay botvean collection of the sgaple and
raceipt of the counting results. when high concentration
levals are indlcated, inveatigation of the cause 18 cone
duoted and the opsrations are roviowsd So as to determine
the naximm creditable persomnel exposure for the actual
worktine involved. No excessive exposures to personnel .

- were reportedly found. Most beta-gamma activities have

baen recorded a3 less than 1.5 x 10~11 ug per ml, with dona
levels muming as high a8 3 x 10~10 ug par ml, _lost alpha

activities ware recorded as 1sss than 1,5 x 10"11, with a°

maximm recorded as 4 x 10-10 ue per nl.

A constant air monitor was acquired for H3 analyse3. This
is an Atomlc Accessories, Ine. tritium meter, “odel TSMe91
end 19 cesigned with 4 recording ranges of "0 « 100 £0 O =
100,000 uc por cu meter. This unit is in use in the

Tritiun Laboratory Bullding, but has been acting erratically,
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and 1t3 reaults have not baen fegarddd a8 reliable, Levels -

indlcated by this unit during April 1959 have ranged from
17 to 120 ue 13 per ou. mater.

%o air survoys heve been performed in unrestrioted sreas
around the plant {0 detect imadvertant releases of radio-
active matarial through ruptured cr damaged filtors in ex
haust systems, eta, : ’

C, . Loak Tests

A1l mealed sources fubricated by USSC are subjsected to leak test pro-
cedures, In gemoral, sources are givem & rough check (0.g. Swab) be-
fors removal from the glove box or other fabricating arca.

Routine leak test procedures for sealed scuraes containing radicactive
tiaterials in any forn other than as a gas or as B foll, consists of
rubbing the source with a swab pet with MEK (methyl-ethyleketone) and
© oounting the swb in front of an end window G detector (AL/16% from
ths window) operating into & Ruclear-Chicago rate meter. Tritiun
‘foil sources are checked by rubbing the aource with a dry filter
paper and oounting ths filter gger.in an internal proportional countsr,
Sources containing tritiua or Xrd35 gas are placed inside glass tubes
and & counting gd3 15 pissed over the soturce under checks This .
eounting gas then passes into an intermal proportionsl chamber where
it L2 comted for contained krypton or tritium,

A1l sealed scurces fabricated by USSC are given initisl leak tests
and then held in storage for a period in excess of sevem days, after

~ which they are given a follow-up l-ek test to assure the integrity
of the seal, All source® ares chocked within 30 daye prior to shipe
ment, Tolerance for leak test results on scurces to be sold by USRC
has been 3et up a8 szoro removable contamination.

Cesium and Cobalt smealed aources are smbbed and swnbs checked for
gro9s contamination in the cesiws hot oall, Swabs are then counted
in the low level counting room. High level sources (»20 mc) pro-
duced in the general lsboratory area, the Sr% lab, the poloniun
' 1lab, or tha radiun lab, ere swatbed in the leak test roomm of the

. general laboratory ares (Ses Item 128), low level sources produced
in these arsas and H3 foil sources are swsbbed and ths swabs counted
in the low level counting roon, :

Lock of Arces

The entire UTRC plant is under a 24~hour ssouriiy systen. Acocess
to all working aress whers radicactive materlals ere emrloyed may
be gained only by passing through cne or more ¢lothing changza ar-es.
Ssourlty 18 maintained in working ar-as on the basig of a personnel
recognition system. Ths cesiuz hot cell and the Sr’0 laboratory are
matntained locked at all times when not in use. The major areas
where radicactive materizls are stored are secured by locking and

in addition, are surroundsd by substantial fences to a minimum
halght of 5'. Access gaes to all fences are maintained locked,

16, Haste Disnosals and Orocess Losses

Radloactive waste materials are disposed of by tranafer to comnereial
disposal egencies and ORML and by releasse down laboratory drains to
environmental ground waters, Total disposals in 1758 were .34 o ra226;
5.86 ¢ Sr70; 4,72 @:(sl37; 1 mo TI204§ 5,97 ¢ Pmls7; 3.1 e Kr85;

o
ey

A
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25 ue K163; and an estimated 30 mc U8 as wirafined ore. All maiorials
were transferred to ORNL except for the Ra226, uhich wes transferred to
the Atomlc Fnergy Waste Disposal 3ervice, Oakland, Callifornis.

Additional {ransfers in 1959 included 26 drums shipped 2/19/59 to
Nuclear Zngineering Co., Ins., Bullding Wo. 2, U. 3. Haval Reserve
Industrial Shipyard, Kearny, New Jersey. This material totaled 7,528,
93840 me comﬁaed of about 3 ¢ 535 3 ¢ Kr85; 1 ¢ x99, end smaller
amounts of Cl4, T1204, Puli7, and Ra?26,

A1) high level liquid wastas generated in various processing operations
reportadly are passed through an ion exchanger and then nixed with a
oclay lon exchangs material. This latfer mixture is evaporatsd to drye

‘ness and di3posed of as dry waate by transfer, Low level activitiea

from washing opsrations on glnssware and laboratory clothing ars ree

~leated down drains to a sump and then to an old canal bed locatad boe
‘hind the company?s plant and about 50 feet from the Susquehsnna Rlvar,

Water flow down the coapany's drains is reported a3 22,000 gallons

- per day. This water empties into the old cansl bed which usually

17.

maintaing soms accumilstion of water a3 a &mall pond. Water in thia
canal bed drains through the ground ¢o the Susguehanns River. Burtsavage
8 y belisves that total activitias relessed down the plant drains
do not exceed ten times the quantitliaes for the warious isotopes specified
in Appendix "C® of Part 20. The watsr offluent monitoring program has
not been very comprehensive to date, and he conceded that he hes no
definite information as to the total amounts of activities released in
effluents to the ground water, Periodic samples huve been made of
offluents from the drains from the cesium cell, ths Research and Dev-
slopment labs, and tha %0 laboratory. These have shown no concern
trations in excess of about 10°ho per ml, Burtsavage stated his

feoling that these concentrations were dus to Csl37, as no 390 work
vas in progress at the time. He further reportod that representatives

of the Pemnsylvania 3tsate Health Depertment had made surveys of river
vater concentrations and taken general envirenmental samples without
finding any results greator than background,

Radioactive matarials are also relssied as efflusnte to the environe
ment through gaa-handling prosess lossas,  Knowm and resorded radioe
active ga3 losses for 1958 amounted to that volune of material
sequivalent 40 19 o xr8% and 160 ¢ 2313. Burt3davage eatimates that

50f of the gas volume Gontaining H’ was dus to HeJ contaminant and
that the actual quantity of H3 relsased was probsbly ncerer 80 c.
These relesses wera through a aommon stack naving an estimated flow
rate of 6070 ofn, Although tha exact rate of releass i3 unknown,

the total raelease was over a periocd of one ysar. Removal of radon
gas 53:1: radiun solutions rosulis in discharge of an estimated 2-1/2

¢ RA““* por year at a rate not exceedinz 100 me/day through a filtersd
exhaust having an air flow of 1P0J ofm. No air surveys have dbeen
perforned in unrastricted areas around the plant to detect inadvertent
releases of radicactive matarial through runtured or damagaed filters
in axhaust systens, ete.

Poaraonnal ‘lonitoring

A, JMonitoring Dovices

Persommel nmonitoring iz routinely acconplished by use of pocket dos.
inators and Tila Ladgns., A body badge and ring badge servicoe i3 ro-
vided on a weekly basis by Radiation Detoctlion Company of Palo Alto,
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Californfa, Tifty-ons nersons sre on the beta garmm body badgs service,
Three of these persons are on the beta-garma-neutron body badge service,
ten are on the bota-gamma ring badge service, and three are on the neu-
tron ring badgs prograz, ‘ o

Body lndge; are vorn during all operations deing the use of redio-
active natarials,

According to Burtsawage, film rings are w during &ll operations in.
volving the fabrication or handling of Kr55 sources, During all Kr85
productions, lead gloves are worn, .

\Ring badges are not worn routinely during §r9%0 phosphor and foll pro-

Vduction operations, A1l work involving 3?0 falrication procedures

“is performed in ventilated hoods or glove boxas and the o or Wears
lead gloves beneath rubber gloves, Assembly of completed Sr/V folls

-into devices 18 accamplished by means of tongs used bshind 1/2" lucite
Shlemng. S . ) .

In the productlon of radium folls and phosphors, the oparator doss not
routinely wear ring tadgss or lead gloves, The only protection the
operator has 13 heavy rubber gloves, A1l phosphor end foil production
opacations axcept those performed on completed phosphors and foils are
porformed inside ventilated hoods or glove boxes,

Burtsavage atated that at ons time he had five of the radiwh dial
painters wear ring tadges and that weekly exposures usually ran sround
100 =, No oxcossive exposures were detected.

: Filnm rings are not worn during the production of poleonium foils, All
%K\f of this production work, vhich involves the handling of material in
v, ' forms other than as completed foils, is performed inside ventilated

‘(' hoods or glove boxes, ‘ ’

Film badge records majntained by Burtsavags show the total dose re-
ceived by the individual from beta radiation, plus gawme radiation,
plus neutron radlation, plus the estimated fntarnsl exposure de-
termined from blo-assay procedures., Exhibit *F* is a summary of
1958 persomnel exposures, and total accummlated personnel exposures
of USRC employesas, Racords of film badge results were reviewed back
to Januery 1953, The meximum whole body exposures reccrded.were
less than 900 mr/wk with the average exposure well below 300 mr/wk.
The meximum 13 veek cumlative exposurs was aprroximetely 2,500
mron. The meximam ring badge exposure wms recordsd a3 5,000 mrem,
This partlcular exposure resulted when the tadze was secidentally
left noar a Xr35 source. It was noted that the maximum 13 wvesk
eumlative exposure at this time for the individual involved was
T42 mrem. Approximstely six months later, the same individual re~
ceived a ring badge exposure of 2,300 mrem with a maximum 13 week
total for periocds including this week of 6,130 mrem, This in-
dividual!s weekly exposure henceforth did not exceed 140 mrem.
There have been no ring badge exposures exceading 4,500 mrem per
week and no cwmlative 13 wesk exposures exceeded 15,000 mrem,

Persomel dosimsters are used as & supplement to film bedges.
Records of dosimeter results werg not examined,

B, _Blo-sssays

Persomnel working with significant quantities of H3 other than in
sealad Sources are routinely monitored for internal body contamination,
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Upwards of e dozon persomnel are covered by this program, the muwhar
depending upon the eurrant workload. Urine samples sre ecllected
and analyzed on the usual firaquancy of once per week, with occasional
deviations to more and/or less frequent semples. The analytical
mathods employed are thots deseribed and discussod in ATC Teports
LA-1894 and LA-2163, A urine concentration of 85 microcuries H3 par
1iter of urine 13 regarded as indicating m body turden sufficient to
yield a dose rate of 300 mrem por week. The maximum recorded concen-
tration for all parsomal monifored for the pariod Novembar 1957 to
the date of the inspsction i3 66 us per liter. Usunl rocorded ree
sults are 10 ue per liter and wunder. A level of 20 ue per liter or
graoater 13 cause for an investigation. Several such levals wers re-
corded, along with discussions of invostigations of these incidents
and several other incidents involving accidentsal relesses of B3 in
the laboratory. - The investigation summaries ineluded discussions

of the operaiional procedures leading to thes high exposures and/or

- acoldental releases and correcotive measures te¥en. The corrective

measures usually involved use of hoods or glove baxes for oparstions
previously conducted in the open. Saubsequent routine uriralyses re
sulted in a demonstration of lowered body eoncentrations.

Urinalyses for other radicactive materials have been done only ine
frequently and on an sxperimental besis. Procedure for analysis
of 5% in urine sanples 1s being developsd following tha general
tecimiques proposed in AEC Report OFNL 1932, The only reported
%70 results were for two mensuroments mads on 3/31/58 which ine
dicated 9,1 and 1,6 x 103 uc 5090 pap #ohm exorstion sanmple
for two personnel. Urinalyses for Cat37 have been candusted on up
to four personnel from Novamber 1957 to the dete of the inspection.
The procedurss for thedte analyses wers not felt to be well estab-
1ished and Burtsavags had soze doubts as to the scouracy of the
results., The measurements genorally showsd comcentrations of
around 10=%uo per ml or less, Only a very fow samples have been
analyzed for Csl37 since early 1958 on an infrequent basis
Burtsavage plans to instituts rroceduras for analysing PoolO in
urine, He has not made any Po?l0 bio-asiays to date,

Breath samples bave been routinely collested once esch 9ix months
on about 40 persomsl over the past few years and analyzed for
Tadon, The samples ars sutmitted for snalysis to Dr. B. F. Hess,
Depariment of Physics of Fordham University, New York City. Dr.
Hess has alsc performed whole body radiation measurements on a
yearly besis on the few personnel who showad the highoest bresth
congentretions, The dMreath 13 wore recordsd ‘as showing cone
oentrations of .02 4o 3,56 x 10=12 curles per liter or lesas,
Burtsavege stated his wnderstanding that one nicromierocurie of
radon per liter of expired air indicates tha rrasence of cne
nioromicrocurie of redium fixed in the body.

Posting and labeling

Adroas ol use and storage of radicaotive materials wore noted to be
routinely posted with radioactive material and high radintion srea
caution signs bearing a standard symbol. The Solution Storape

arca and the Silo Btorage area, where radistion lovels in excess

of 100 mren/hr (Ses Iten 20A) existed were not equipped with visitle
and/or audible alarm signels, Ho airborns radicsctivity sizn3 were
noted or reported to be posted, Most storage containars wers noted
a3 properly labeled with all requirsd information. Defieiencies
wero noted, liowever, in a nuwber of the labels, anfl a few examples
are set forth belows :
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4 shipping container stored In the hood of the H3 and Zr35 Gas Hand-
1ing Room and estimatsd by Burtsavage to hold 40 millicuriss H3 bore
no labsls to identify it3 contents, Another container stored in the
same hood bore a labsl with all required information to show contents
of 70 curies KxP5 excopt that "Radiocactivity® wms used in placa of
*Radicactive Msterdals?, Jeveral Jars holding mmdreds of saall
tubes of tritium-activated phogphors totaling sbout 53 curiss and
stored iIn.a hood in RED lob Ho. 3 bore no labels to identify the
contents othor than some processing notations, A berrel of multie
millicurie anomts of a variety of wastes kept in the silo storage
area bore no labels to show typa, amownt and date of assay of the
contants, Jeveral ocapleted :(:'35 1ight sowrces in storage lacked
conplete information on thelr labels &s to type, anount, and date

of assay of ths units! contents,

Burtsawage stated thal all ssalad Sources end containers of radioe
active mierial shipped to UTRC!s customers bear labels stating
"Caution Redloactive Material®, the typs, assay, and date of assay
of materials contained therein and diaplaying the standard radiation
syzbol, Representative labels supplied 4his office by the licenses
vere noted to display the sbove information, and In addition, show
thoioompany name, sourca gerial mizbar, and other pertinent infore
mation, e )

19. Records

A. Records of all isotope procurements, ineluding original orders,
packing slipa and e mmning log of receipts by isotope are
maintained. These records show the lsotope, quantity of mate
arial received, and the date of receipt.

B, Tunning inventories of all isotopes, showing tho quantity of

' matarial on hand at any glven time mey be deduced from records
of purchase, sales end wasts disposals, In addition, summardes
showing the quantity of each isotope en hand end the place of
storags are complled psricdically,

C. 3Sales records show tha type and quantity of material shipped,
the dats of shipient and the customerts nsne end addreds,

D. Records of exports of radionctive matorials ere :mintcined
showing the country to which matarial 13 exported, tho naue of
the reciplent, the {yve and quantity of matericl, and tho date
of shipmont, Troa 1/1/59 to the date of this inTpection, ox-
ports consisting of 4.532 ¢ of 3, 7.036 o of ¥r®D, and 1.1 ¢
of 3r%0 made to Switaerlang, c%aa, Japan, Delstum, and Eng-
land, On 8/5/58, 3.7 me of 3e%<7 vas shipped to Israel.

E. Waste disposal transfer records are mintsined vhich show
recipiont, pecicages shipnad, contents of ecach padicage by type
and anount of radlcactive material, dats of ashipmeni, and
neand of transportation, Records of wasta disposals ac20me
Plished by releads to tho sanitary sewsrage system ware not
availatbla,

F. Gas handling prosess 1633 records are maintained which show
type, amount, date, location, and parsonnel involved in each
significant ralesss of matarial raported.

G. Records of £ila badgs resulis showing the name of the indive
1duzl expoied, the data of exposurs, lha radlation dose re-
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calvod each waek, and thirtoen week cumulative doses are nﬁintained.

He Records of dosimeter results, showing the mame of the individual ex-
' posed, the date of exposure, and rzdistion: dods recaived ars maine -
tained.

I, Urinalysis roca-ds ars maintained for each individual checked for
H3 shouing all information indicated on ths form. in Exhibit "Dn,
Results are interpreted in accord with the procedures set forth {a
ARC report LA-2163. . '

J. Direct radiation survey reccrds are mintained for the formal
checks pade by health physics representatives. These records
shoy date, time, instrument, laboratory, speoific position chscked,
and observed iniensity., The intensities are repertedly recorded
in units of mreps/hr with the beta component included, but no unlts
were included in the written records examinad, ' :

. K, Contenination smear survey results are maintained for chocks pore
~ formed by both hselth physics persomnol and regular laboratory -
workors,  Thede records show date, specific location, activity
on szear, background and identify instrument used,

L. Adr sarvey rocords for dirborne particulates are maintained showe -
. igg all information indicated on the sample form in Bxhibit #Ds,
B gas monigoring results are recorded only by informal notations
- in & lab record book of concentrations observad and the date,

M. Recordd of all leak tests showing source mumber, date of tast,
and tost rasults in counts per nimute and/or dis par minute are
meintained. FResults of leak tests are supplied to esch customer
in %erms of tha date of the test. Tha prajemce cn the "Customey
Date Theat® of ths data of performance of $he leak toats in-
dicates thmt the source showed no leakage or removable contamine
ation.

20. de ent Mogsuremeonts Made spestors

Independent survoys and measurements macde by the inspectars aconsist
oft 1. direct radiation surveys; B, smear sample surveysj G, aly
surveys) D. radon 3amnls Surveysd; and E, measuremsnts of hood {low
rates, Direct radlation measurements wers taken using NYARC Juno
Ho. 1629, callbrated 1/23/59; and NYAEC end-window GwM survey in-

- strument s, 5588, calivrated 2/6/59, Smear semples, air samples,
and radon sazples wers ovaluated by the Health and: Safety Laboratory,
Y00, Alr samples wors collected using Jtaplsx air sanplers HYARG
No. 4503 and WYASC MNo. 4512 In conjunction with 13" diz:eter Whatman
41 f£ilter parzers. Linéar alr flow rates at U™IC hood faces wara
nessured with an Alsor Velomster, Jr. having ranges of 0 - 500 and
0 ~ 2500 efm,

A, Direct Nadiztion Suwvevrs

Arss Losation Radiation Lavel  Instrument

Change Room acar Gen.lab.area 0,25 =/t N endewindow GH
Change Room at sink trap eekground "
Gen,lab,Area by doar 4o RBa ares 0.5 mr/hr "

Sr70 Lab, by emergancy exit 8 o/ "

"8r90 Lab, pon.room background  up 0 10 ar/ar »



Area {oonttd)

Sp%0

90
Poloniun Lab,
FPolonium Iab,
Radiun Lab.
Radivm lab,

Radium [ab,

R&D lab. #2

R&D Lab, #2

R&D Lab. #3

R&D Lab. #3

RAD Lab, #4

R&D Lab. #4
Cesiun Hot Ceall
Casiun Hot Cell
Solution 3torage
. . area

3110 Storags Ares

tiom

at sink Yy deor
at sink trap
gen, background
at sink trep
gen. background

at sink trap on B

Radlation lovel

1 mr/hr
background
006 'ufm'
backgromd
3 m’/hr
background

8ids of conter ssction

at sink trap in X4,

corner
gon, backesround
alt sink trap

' gen, background
. at 8sink trap

gan, backgrotmd
at 9ink trap

gan. background

" &t glova ports to

hotglovebox

background

0.4 /i

backgroand

1.1 wr/he

ba ound
ik

" tackeround
,llmg/hn‘.
baskground
~Js300 mra.d/trr

aprrox. 1V from drum  AJ500 md/hr

of waste materials

Instrument
L endewindow ¢

assmsns

|
Juno (B &¥ ahisld
ogen)

Other than in the Seolution Storage Ar-a and the Silo Storage Area, as noted
above, no radiation levels in aexcess of 100 mr/hr were noted in accessible

aroeas,

B, Svuear Samvle Surveys
Results of smear sample surveys in disintegrations/mimite/sasmple ave

syremarised belows

(1) Administrative Office Areas

[+ ] d/ll
BY 2
AN 5
) {2) Locker Room
0« 50 d/m
BY &
n 9

50 « 100 d/n

2
1

50 « 100 d/m

4
0

(3) Radium Phosphor Weighing Room

Total Humber of Smearas 6

100 - 200 &/ 590 &/m
1 1
o 0

Totsl Number of Smears: 10

100 - 200 d/m

1
1

Total HNumber of Sawolass 7

0 =350 d/m 50 - 100 d/m 00 - 500 d/m 510 d/m

BY o0 2 4 1

~N 7 0 ] 0

(4) Radiun Room Total Number of 3mearsy 31
0 - 50 d/a 50 ~ 100 d/a 100 = 200 d/n 200 « 500 d/m

5 3 5 1,
A © 4 8 9
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(4) Mum Room (conttd)

500 = 2000 4/m 1000 = 5000 d/m
BY 2 | S
Y 1 2
(5) Research & Development lab, #3
0«5 d/m 50 ~ 100 ¢/
T2 ;
. (6) Research & Developuent izt. #4
. 0= 5 d/n 50 = 100 4/m
N é 0
(7) Strontium 90 Lab,
0«5 &/n 50 « 100 4/n
8Y 1 1
3 12 o
200 - 500 &/m 500 - 1000 d/m
BY 1 4
3, o 0
(8) Radium Dial Shop
0~5d/n 50 = 100 d/m
By 3 2
N 4 2
200 « 500 4/m 500 = 1000 4/m
BY 3 3
A\ 2 2
(9) General Laborstory Aroa
0<-54d/m 50 - 10004/m
BY 7 7
EN 22 ' 0
200 - 500 d/m 500 = 1000 4/m
BY 2 1
N 0 0
(10) Cesium 137 Cell
0« 50 d/n 50 « 100 &/m

BY 0 0
A 1 1

Other

1 (10,800
2 {8,100

ramambwor&nmiu

. 100« 2004/m 200 « 500 d/m

2 3
0o 0

Total, Nuber of Smears: 6
100 « 200 4/m 21.14/3.
. o
AO 0
Total Humber of Smearss 12

1.099200&/11

Ty
0

1000 « 5000 &/m

4
0

Total Nunmber of Smesars: 12
100 = 200 &/

1
2

Total Number of Smears: 22
100 = 200 d/m

4
0

1100 ¢/m

b §
4]

Total Number of Smears: 13

10 - 200 d/ma 200 - 500 &/m

2 5
0 : h 8



(10) Cesiun 137 Cell (contta)
500 « 1000 4/ 1000 - 5000 d/2  Othor (1 sample)

"By SR 4 328,000 d/a

py 0 0 "

CoAlr Smvoys B

Semple Location Sampls A 4/m.  nofes
Fmber Yolme &/’ mofee  Sample

563 590 zab, 1501 T4 2z102c¢ ——
864 . €237 cell(mmttor potnt) U0 1 < 4 2210712 3636 1 x10-11
6, ce e - - a3 0 5x1082 3% 1xye-n
972

in pass window between 10201 < 4 2 x 3012 20 1xu
Gon,Lab.area and leak : .

test room .

973 PoR10 Lap, 40 €4 2ameltiyg 4102

97 In Ra?5 Lab.at door 840 2% 1422071 45 2.4 x 10
to welgh rooca ' '

99 ' Ineold shop adfacent 660 < 4 2x1072 23 1.6x:
to Kr®? Leb, il

910 In change Room leading 630 1 5x1013 24 1,7 x 0¥
toG:?gah.Lrn "

912 At door to locker rooa 480 1 $x2003 21 2x3g
lsading to Gen,lab.Area

Iy Radon Sample Surveys

Four radon samples eollacted by means of Radon flasks and analyzed by
NYO0 - HASL, wore faken in the following areass

Ares : Samle £ Radon Comoentragion

Hoalth Physics Office 1 412 x 2079 uo/ml
Entrance to Poloniun lab, 2 Bacs

Redium Lab, 3 5% x 1077 uo/ml
Weighing Roonm 4 Background

E. m gw Ratas

Resulta of measurements of hood flow rates in various areas at USRC ere
as followss

General Lab, vea - 12' H? Hood; 1/2 opens bottom 100150 s $op 200300 16
Strontiux Lab, - Center Hoodj Hood face full open; bottom = 125 1fm; top = 200 ifm
Strontiun Lab, = Hood on west wally 1 x 3' opening; l;ott:m = 200 1fajtop =~200 I,
Polonium Lab, « main hood; 3 x 10! face - half open; 50 - 100 1fa top & bottom



2,
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Radiun Lab. = 4 x 57 hood West end, North side of center sestionj face
3/4 open 4,50 1fa .

Raddum Lab. - 4} X 41 hood North end, West side of center ssction; face
full openasl00 - 150 1fa .o - :

Radiun Lab, = 3 x 6' hood West end, South side of center sectionj face
1/2 open AJ200 - 250 lfm

Radium Lab, « 2% x 6! hood East end, South side of center seation; face
1/2 open a/150 U

Weighing Room = 1x 16! work table with canopy - 8light negative pressure
not measurable with velometer, Low flow rate i3 maintained to prevent
seattering of phosphor during weighing.

Research & Developmant Lab.#2 -~ 2 section hood; each sestion 1/2 open
left section; bottonm 80 - 150 1fm; top 100 « 125 1fm; right seotion;
bottom 100 ~ 150 1lfm; top 200 1fm :

Research & Development Lab, #3 « 7' hood; 1/3 open; 300 = 350 1fm

Research & Devslopment Lab. #4 - South wall hood; 9 squazs oot openings
150 - 700 1fm _

Iype "C® Radiation Incidont

As reported to Division of Civillan Application by letter dated November
12’ 1957, from G, C., cmoll, cmimn’ ISotopes cmitte‘, USRC was ine
volved in a radiatfion incident involving contamination of a Csl37 hot cell,
an adjacent krypton and tritium handling area and several USRC personnael,
A complete report of the circumstanges surrounding this incident was sub.
nitted with the above letter and is attached as Exhibit *G" to this report.
Additional information, including blosssay date on the exposed individuals
vas submitted with letter dated 1/9/58 from E. M. Burtsavage, RSO of USRC
%o DCA and is included as Exhibit *H® to this report. Investigation of
this {ncident falled to rsveal any information in addition to that sube
nitted in USRC*s initial incident report and supplenentary bioasssy infor
mation, No items of noncompliance appear to have contributed to ths

cause of the incident, The corrective action taken by the licensee is
ocutlined in detall on Page 5 of Exhibit "G®,

PN





