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FORM NRC-2
(7 77) Approved by GAO*

R0203to cFR 40
U.S. NUCLEAR REGULATORY COMMISSION

APPLICATION FOR SOURCE MATERIAL LICENSE
Pursuant ta the regulations in Title 10, Code of Federal Regulations, Chapter 1. Part 40, application is hereby
made for a license to receive, possess, use, transfer, deliver or import into the United States, source materialfor the activity or activities described.

o (c%-

O (a) New license """'" ^""^~' National Aeronautics and
'

O (b) Amendment to License No. Space Ad:linistration
nH,NueAL e usiNL% ADoHLW

Q() (c) Renewal of License No.STS 1084-
O (d) Previous License No. Lyndon B. Johnson Space Center

Houston, Texas 77058
4 S T A I L T HL ADOHL%. t. S) A T WHICH SOUNCE M AI LHI AL WILL HE. PO55E%E D OH USED

Same as Item 3.
5 N AME

OF PE R$ON TO BE CON T ACTE D CONCE RNING THIS APPLIC ATION 6 TE LEPHONE NO. OF INDIVIDU AL N AME D IN ITEM S
C. M. Barnes , D. V.M. , Ph. D. (A. C. 713) 483-5281

7 DL5CHIBL l'UHPO5L f OH WHICH SOURCL M A T ERI AL WILL DE USE D

Uranim-238 . . . . . . Depleted uranitm storage casks and collimators.

e s T1T E T H t-
T Y PE OR T YPE N CHE MIC AL SOHM (bH FORMS. AND QUAN T I T 'ES OF SOURCE M AT EHI AL YOU PROPOSE TO HECEIVE.POWE S% USE. OR T HAN5FE R UNDER TH E LICEN SE

fa) TYPC (b) CHEMICAL FORM (c) PHYSICAL FORM (including (d) M AXIMUM AMOUNT AT
% U or Th.) ANY ONC TIMC (kilograms)

N A T UN AL URANIUM

. Nickel platedunmuu rouuo n
mE o m r.oTOeE Uran 1 m-238 uranium metal 25
T HOR IU M (ISO T OPl 7

(e) M A X I M U M T O f AL QU A N T i t y OF
SOURCE M A T ERI AL YOU WILL H AVL ON H AND A T AN Y T8 ML [ A t/s hydrHS/

Twenty-five (25)
9 Of SC Hi U E T 6tt f HEMICAL PH Y SIC Al. . M E T A LL U RGIC A L

OR NUCL E AR PROCESS OH PROCESSES IN WHICH T HE SOURCE M AT ERI AL WILLI4r (P,1 O IN()!? A T t NG T Hf M A X I Mii M A MOtJNT OF
%Ot.IRCE M A T EHl AL INVOLVED IN E ACH PROCE SS AT AN Y ONE TIME. AND PROVIDINGA T Hi p+O t u , H E % AL ij A T M pN Of

T H E PO T EN TI A L H ADI A T ION H AZAHDS ASWCI A T L D WIT H E ACH ST LP OF THOSE PHOCESSES

ine procedures and facilities shall be reviewed for potential hazards as
stated in Attachment 2, JSC Radiological Health Manual, Part 3.

10 LIST THE N AVL S AND ATT ACH A RE SUVE OF THE TECHNIC AL QUALIFIC ATIONS INCL' wNG TR AINING AND E XPE RIENCE OF
APPLIC AN T'S SUFE RVISORY PE RSONNE L AND THE PE RSON RESPONSIBLE FOR THE R DI ATION S AFE TY PROGR AM IOR OF AP-PLIC AN T IF AN IN DIVIOU A LI

The individual users shall be reviewed for training and experience by the
JSC Radiolonical Safety Committee as stated in Attachment 2. Restmes of
Radiological Health personnel may be found in Attachment ..

It t il ' t Hitti THE I Q' ' I' M t N T A ND F A C I L e T I f N
W HIC H WIL L fiE 11500 T O PHOT E CT HE AL T H AND MINIMlZE DA NGER TO LIFE OR PROPERT YAM) eat t A ll T**f . 'F t.+ FHi 4 Q 'PM E N T ANI) F Ae:

rt < T IEN T O i HL OPL H A T ION 5 LIST ED IN IT E M 9 INCL 4 JOE (4) R ADI ATION DE T ECTIONArni uttAet(> . .Io
M t N 1, Orn la !*rs g tdm be !ges, d .o met ers. rounters. ser sam phng, and other sur vey eq uipment as appropriatei s list ion <te t er i > t r4 . The description ofmn's obiul ! .tv1.s le t he inser ament chara

st s umerst). +e ntscs such as type nf re hation detected. win $ow thKkness, en 1 the range (s) of each m-

See Appendix D, Attachment 2, JSC Radiological Health Instrumentation Film Badge
Service provided by R. S. Landauer, Jr., & Co.

(f.) M t i t e( >D
F Ut Q t NC y AND STANDAHD6 l>%f D IN C AllBR A T ING IN%T HO M E NT S LISTED IN (a) Af30VE INCLUDING AIR S AM PLINGE y s .e l P M t N 1 (l.ir t,1rn be !g< e, sg cof y ent t ht>l r>f r shbrating and promaing, cw name suppher). Q {g

Instrumentation calibration in accordance with Part 3.12 of Attachment Y." #'

8108050451 810714 '

PDR ADOCK 04008092
f orm N HC 2 (7 7 7) C pgp
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Page 2

V ENT IL A T ION h'QUIPM E NT W H IC H WILL BE USED IN OPER ATIONS WHICH PRODUL E DUS T . FUMt 5 M f 9T S. OR G A SE S. INCLUDING
PL AN VIEW SHOWING T YPE AND LOC AT ION OF HOOD AND FILTE MS. MINIMUM VE LOCl T IES M AIN T AINED AT HOOD OPENINGS AND PRO-

ft(c)

CEDUHES FOH T EST ING SUCH EQUIPM EN T

Not Applicable.

T O LIF t' AND PHOPE R T Y A ND REL AT E T HESE PRO-
12 DE hCHIBE PHOPOSED PFv0CEDURES T O PHOTEC T HE ALT H AND MINIMlZeE DANGEH(a) SAFE T Y F EA T URES AND PHOC E DURLS 10 AVOID NONNUCLE AR ACCI-CEDURE S TO T HE OPERATIONS LISTED IN eT E M 9. INCL UDE

DEN T S. SUCH AS FIRE. E XPLOSION. E T C , IN SOURCE M AT E HI AL ST OHAGE AND PROCESSING AHEA S

See Attachment 2.

(6) E MitFGE'NdVMEAldH1 TIN T HL EVEN T OF ACCIDENI 5 WHICH MiGH T INVOLVad SOUNCE M AT EMI AL,
-

See Attachment 2.

(c) DET AILLO DESA. HIP T ION OF HADI A f BON SUNVEY PROGH AM AND PROCEDURES

See Attachment 2.

WASTE PRODUCTS: If none will be generated, state "None' opposite (a), below. It waste products will be gerter-93
ated, check here [} and enplain on a supplernental sheet:
(a) Quantity and type of radioactive waste that will be generated, None.
(b) Detailed prDeedures for waste disposal. See Part 3.13, Attachment 2.

IF PRODUCTS FOR DISTRIBUTION TO TIIE GENERAL PUBLIC UNDER AN EXEMPTION CONTAINED IN
10 CFR 40 ARE TO HE M ANUFACTURED. USE A SUPPLEMENTAL SIIEET TO FURNISH A DETAILED

14

DESCRIPTION OF Tile PRODUCT, INCLUDING:
(a) PERCENT SOURCE M ATERI AL IN Tile PRODUCT AND ITS LOCATION IN Tile PRODUCT.
(b) PIIYSICAI. DESCRIPTION OF Tile PRODUCT INCLUDING CllAR ACTERISTICS, IF ANY. TilAT WILL

PREVENT IN il AL ATION OR INGESTION OF SOURCE MATERI AL TIIAT MIGitT DE SEPAR ATE D
FROM TIIE PRODUCT.

(c) HET A AND DETA PLUS G AMM A R ADI ATION LEVELS (Specify instrurnent used, date of calibration and
calibrutmn technique used) AT Tile SURF ACE OF TIIE PRODUCT AND AT 12 INCIIES.

(d) METilOD OF ASSURING TilAT SOURCE M ATERI AL CANNOT HE DISASSOCI ATED FROM Tile M AN-
UFACTURED PRODUCT.

CERTIFICATE
(Tbh itens vnust be completed by applicant)

The applicant.and any ofticial crecuting this certificate on behalf of the applicant named in item 2,is

certify that this application is prepared in conformity with Title 10, Code of Federal Regulations,
Part 40, and that all information contained herein, including any supplements attached hereto, is
true and correct to the best of our l<nowledge and belief.

Qf- fflW

JUL 14 1981 vRobert 0. Piland
Dated t {'rt*11 W (\fC !!Pt1C)

Director of Space and Life Sciences
Lyndon B. Johnson Space Center

,

i Totle of s esenlyove oth< nel a u thorssed to a< a on t>ehalf of the appin ant >

25.191%; 62 Stat. 744; makes it a criminal offense to make a willfully falw s. tate-IN l'.SE SrcIlo i IfH)l; Art of JuneW ARNING ment or repriwent.ition to any department or agenc) of the United States as to any matter mittiin its jurisdiction.

f orrq NRC 2 (7 77)
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- Attachment 1' ' ' *

flational Aeronautics and Space. .

Adninistration. -

.- Lyndon B. Johnson Space Center.

. Reference: Item 10,fiRC-2
August 1,1981

,

RADIC',CGICAL HEALTH CFFICER - C. M. Barnes, D.V.M. , Ph.D.

The Radiolegical Health Officer at JSC is respcnsible for planning,
directing and ccordinating all aspects related to cperatiens administered

; t, the Center. The experience and training of Dr. Barnes is stated belcw:

A. Pertinent Training

1. Doctor of Veterinary Medicine,1944, Texas A & M University,
College Statien, Texas.

Loctor of Philescphy,1957, in Ccmparative Patholcgy, University
of California, Davis, California. '

2, . Radiatien Pretes tien Training:
Duration of Formal

Where Trained Training On Jcb Course

( Principles and Practices of Radiaticn P.'tecticn,

|" Hanford Atcnic Prcducts Opns. 2 yrs. Yes No
'

.

~

University of California,
Berkeley and Davis, California 2 yrs. Yes Yes

Oak Ridge National Lab. 2 wks. No Yes

| Radioactivity Measurement and Mcnitoring Techniques>

Hanford Atcraic Prcducts Cpns 2 yrs. Yes No
-

.

University of Califernia 2 y's. Yes Yesr

Mathematics and Ca;cula Jasic To Use and Measurement of Radio- |,.

activity
. .

I
l

University of Califernia 2 yrs. No Yes I

Biological Effects cf Radiatien
4

Hanferd Atcc:ic Products Opns. 2 yrs. Yes No
,

;
| University of Califernia 2 yrs. No Yes

{!
1Related Formal ':'raininc: '

I
,

! College Mat!As ics 14 hrs.

College Physics 15 hrs.
.|.

Radiation PhysiclcE7 3 hrs'.

Research in Radiaticn Biclcgy 19 hrs.
ifMCG-
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B. Experience with Radiatien
.

1. Present assignment is, Radiological Health Officer, Jchnson Space,

'

Center, NASA, Housten, Texas. Respcnsible for planning, directing,
cocrdinating, and supervising all aspects of radiological problems
involved in manned space flight. Prescribes the radiatien dose

; criteria for manned space probes; provides biolcgical data and
equations relating to crew safety and missicn success; evalu stes
experimental results frcza grcund based and in-flight experiments
as related to human in-flight safety; establishes research
programs to accurately simulate in centro 11ed experiments these
conditiens likely to occur in manned space flight; mcniters and

! technic, ally' supervises tiie research activitie's of the Jchnsen
Space Center in meetings with the Radiatien Panel, National
Academy of Science, the Department of Energy, the Department of,

| Defense, and cther organizatiens with authority to ecmmit the
| Center in matters pertaining to radiebiolcgical research; respen-

sible for technical documentatien, budget estimates, and other
* reccxmendatiens for equipment, medical material, and allied; .. develcpments for laboratory and other facilities required in long

range problems.-

,

.

2. 1966-1967: Chief, veterinary Services, USAF Air Proving Ground
Center and the USA * Special Air Warfare Center, Eglin AFB,
Florida 32542. Responsible for management of all veterinary
programs including routine public health activities, research
into hazards of lasers, and biolcgical, radiological, and
chemical warfare agents conducted on site.

3. 1952-1952: Manager, Life Sciences Program, USAF-USAEC Aircraft
'

Nuclear Propulsien Office, Headquarters, U.S. Atcmic Energy ~Ccm-
,

missien, Gemantcwn, Maryland. Was respcnsible for a centractual
effort et approximately 2 millien dollars annually in basici

'

biological research with particular reference to radiatien toxicology,
development of radiation protective drugs, field testing of toxic,

materials. This biological research~ program was in support of the
i nuc] ear powered rocket for space use (Project Rover), the nuclear
I powered ramjet (Project Pluto), and the Systems fcr Nuclear Auxilliary

Power for space and earth applicatien (Project SNAP). Coordinated
this prcgram with that of the Biology and Medicine Divisicn, AEC,
the Department of Defense, and other research grcups. Develcped the
protocol and led discussicns with naticnal safet 7 advisory groups
resulting in federal approval of the first use ' nuclear pcwer

, sources in Space.

|
.

h. 1956-136 Manager, Life Sciences, and Human Facters Prcject |

Officer, Detacir.ent 1, Hq., Air Research and Develcpment Ccemand,
Wri. ht Patterscn A7. Chic. '~his wc rk ccnsisted cf mer.a,;ing the

. i

rcdicbic,1c. dical and human factors e,ffort necessary to support
develcpment cf a nuclear powered bcmber for the Air Fcree. "-- ~ ~ ~~~~~

.
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technical monitor of approximately ten contracts '(1.5 millien
dollars) involving radiaticn toxicology studies in dcmestic,

| and wild animals, crew ccmpartment habitability design studies
! and basic radiatien expcsure criteria. Conducted hazards test-

ing of nuclear fuel elements and simulated varicus accidents
involving nuclear pcwered aircraft..

; 5. 1954-1956: Graduate student, University of California, Berkeley,l and Da ris campuses. Curriculum was in ecmparative pathology with
a feir share of the program slanted toward medical physics and
radiat,'.cn biolcgy with ncminal coursework in advanced pathology.,

!
!

The graduate cccraittee was ccraposed of Professors Joseph G. Hamilten
and John H. Lawrence in Medical Physics; Professor E. L. Dobsen inl

Radiation. Phy'siology; Professor D. R. Cordy in Pathology; and
Professor Legan M. Julian in Research in Radiaticn Biology. The

!

, Ph.D. degree in Ccmparative Patholegy was received en June 5,1957.
Title of Thesis was: "A Comparative Study of the Reticuleendothelial

'

System in Develeping Chickens." This research used radioactive
tracer colloid material to pemit a quantitative analysis of the

'

phagocytic function in reticuleendothelial cells. -

i ,. .

; 6. 1952-1954: Training with Industry at the Experimental Animal.

'

Fam, the General Electric Company, Hanford Atccic Products
Operatien, Richland, Washingten. Activity center?d abcut studies
cm the tcncicology in dccestic animals of various fissien products
released to the atmosphere at the Hanford nuclear prMucticn facility.

i Training was received in the management'of an experimental animal
| farm which included sheep, swine, pcultry, and labcratory animals!- in a centrolled environment. Research was primarily radiciodine-

toxicity in sheep. However, brief studies were ccnducted en tcxicity;

in chickens and plutenium inhaled by dess. Fcur months of this
; .

i period was spent en Eniwetok Atoll assisting in the investigation
of nuclear fallout prcblems in the local fauna and flora resulting
frce hydrogen bcab testing at that site.

. .
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RADIOLOGICAL SAFETY OFrICbR - Arnold W. Orsak

The positien of Radiclogical Safety Officer has been establish:a to
perform the functiens and respcnsibilities prescribed in 10 CRF 33

| Mr. A. W. Orsak is presently appcinted to this pcsitien. The Radio-
logical Safety Officer also administers the day-to-day cperation of

. the radiaticn prctectien program supported by one health physicist.
| The experience and training of Mr. Orsak is stated below:

|

A .- Pertinent Training
.

*
.

| 1. Graduate, Sam Heus, ten State College,1963 *
-

| Bachelcr cf Science in Bic1cgy; min'cr in chemistry.
|

2. Radistien Prctecticn Training

a. Basic Radiclegical Health, USPHS, 2 weeks,1964.
| b. Occupatienal Radiation Protectien. USPHS, 2 weeks,1965.,

| ,. c. Management of Radiation Accidents, USPHS, 2 weeks,1965.
| d. Radium Hazards and Centrol. USPHS,1 week,1965.

-

!
.:

e. ltdical X-ray Protectien, USPHS, 2 weeks,1964
I

f. Orientaticn in Occupatienal Health, USPHS,1 week,1964
g. Radiflo Superviscrs Ccuum, C. E. Corporatien, 2 weeks,1966.
h. Radef Mcnitors Instructor's Course, OCDM,1 week,1964

B. Experience with Radiatien

f 1. Supervisor of Radiological Health Services, Kelsey-Seybold
Clinic, centractor to Jchnscn Space Center (JSC), January -

1969 to present. Appointed Radiolc6 cal Safety Officer for1
JSC, Housten, Texas, March 1969

.

2. Supervisor at Texas Instruments, Dallas, Texas.
500 curies of Krypton SS in hennetic seal checks and two -

150 KV X-ray machines were used for internal defect check
of transisters and integrated circuits. Respcnsibilities
included Radiclogical Health Training, Radiatien Instrument .

repair and calibratien and pericdic radiological health
gsurveys. (1966-1968). .

! 3 Rt .iatien Health Snecialist - Texas State Department of Health,
Austin, Texas. (l'963-1966). .

t

| * Duties: *

! .

Calibratien cf survey instruments with sealed ganmaa.

(.'/.ax. 300 t01) and neutrcn scurces /'Lu. 5 Ci). ,
. ,

*
| |

.*

l
l
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b. Radiatien hazards evaluation surveys of radioisotcpes
(kilocurie qu'itities), and machine prcduced radiatien
hp to 114 MeV).

c. Inspecticn of radioactive material licensees which
'

included colleges,- hospitals, research laboratories,
radiographers, well loggers and clinics, for ecmpliance
with Texas State Regulatien.

i .

d. Investigation of incidents such as lost sources, over-
exposures and contaminatien monitoring and clean-up,

l e. Evaluation of applications and procedures' 'for Texas
license.

,

r

f. Prepare for apprcpr' late signatures new and amended'

Radioactive Material License, containing special ecn-
ditions which might apply.

.

g. Radiation Safety Officer for State Health Department *" '

(1965-1966) which involved accountability, leak tests
-

and surveys for approximately six civil defense scurce
i sets and 10 calibratien sources. All scurces - 'nged frca

2 to 300 me (cobalt and cesium).

.

.

.

.

.
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j RTER* FATE RADIOLOGICAL SA:ETY OFFICER - Dennis J. *,<aggett
'

The program at JSC is fast moving, requiring daily acticn at the
Radiological Safety Officer level, and an alternate to the Radio-
logical Safety Officer has been designated to assure immediate
acticn and centinuance of the progrea. .'t. D. J. WaE6ctt, Health
Physicist is desL;nated as Alternate Radiological Safety Officer
and his experience and training is stated below:

.

A. Education and Traininc

1. San Jacinto Jr. CelleEe - AA Degree.
,

., . .
, ,

2. Uhiversity cf Ecusten

L3 '. Radiclogical Health Shcrt Ccurses:

a. Nuclear Warfare Schcol, U. S. Navy

j b. Envirennental S rveillance and Analysis; Tracerlsb..

,

I -

f

Laser Beam Analysis and Biolcgical Effects; Tracerlabc.

| d. Basic Radiological Health Ccurse;USPHS

Occupaticnal Radiatien Protecticn Ccurse; Ilaticnale.
! Center for Radiological Health
j-

.

I f. Radienuclide Analysis by Gamma Spectresecpy Ccurse;
.

! B. Experience with Radiatien
|

Health Physicist Jchnscn Space Center /Kelsey-Seybold Clinic,-

| September 1966 to present.
l

Duties:

Radicactive materials, including sealed and unsealed sources,a.
multicurie sources, neutren scurces and special nuclear
material, a 120 curie Cc-60 ingh Range System and a 100 curie
Co-60 irradinter. *

b. , Radiaticn Producing Ecuipment, rcutine radiciccical censidera-
tiens cf such devices as radicgraphy rnits, medical, dental
and radicdraphy X-ray units and a Van de Grasff Acceleratcr.

Podic1cgical Surveys - Pcutine rsdiclcgical surveys cf NASAc.
buildings and lnberateries, such as isetcpe stcrage sreas,,

| neutrcn ceneratcrs and miscellanecus' diffracticn equipment.
1

~~ |
t
'

i

I #
|
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c.

d. Envirennental surveillance censisting cf air, water, soil and
vegetation collectien with subsequent laboratory preparatien
and analysis for radioactive material centrol-

e. Leak testin.; of sealed sources held under NRC License granted
to NASA-JSC.

f. Decontaminatien - Reutine decentamination of labcratcry
equipment and 1sberatory work areas.

'
e

*e e *

f *

i
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