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S~ TATESA0!I ENERGY lIMI'

VI- I I Ir r I c T rp ; A f A L L 1 C &N S E J v rt O.-d ;, o. -C 2

;NSTRUCTIONS.--Complete Items I t-rouh 16 if this i% on nit!cl coppicctior, or cr appliati-on" (r renewal 6f a license. cnfoar.otion contained in

previ,.,us opnlicoi;ins Neld wits the Cornmis:'ion with rcspcct to lternt 8 through 15 mray bc incorporaled by reference provided references are' cl,, anrd

s-o-ciVr. uio ,pplementol sheets whcre nocessoy. IteM 16 must be completed on all opplicaions. Mail twO ccp:es to: U.S. Atomic Energy Conr.-

nmtision. Washington, D.C., 20545, Altentton: Isotopes Branch, 0;,is:on of Moteriols Licersing. Upon approval of this cipplication, the cppli-ont will

receive .:on AEC Eyproduct Maoerial License. An AE-" Byprcd'30t Mzaterial Li;ense is issued.in accordance with th-e geý,erol requirements,:ontoined in

Title 10, Code of Fede,-l Regulkst-,ns, Part 30, and the Licensee is subiect to Title 10,"C"de of Federal Regu!ations, Part 20.
k2' ( t-.

1. (al NAME A.ND STREET ADDRESS OF APPLICANT. (tnshtitioi, iirm, hosp.tol (b)- STKEET ADDRESS(ES) AT WHICH SYPRODUCT MATERIAL WILL BE USED. (I0
perw.-, etc. I'.cl'de ZIP COde.) different from I(o). Inci-ude ZIP Code.)

U. S. Goverm-entt Dept of the Army I-ill be possessed and used worldwide by
US Army Electronics Connuand US Army Military and civilian.personnel
A=TN AI.5,EL- SF
Fort Monmouth, .J 07703 See Supplement

i. DEPARTMEN7 TO USE EYPRODIJCT MATERIAL 1,3. PREVIOUS LICENISE NIUMBERiS), (if this is o p application for renewol of a .icenss,

Department of the Army activities and please indicate Ord give number.)

units worlduide Initia" license request_____ _____ __ __ _____ _____ __ __ __ a.1 license __e___ues_ __

4. INDIVIDUAL USERIS). (No,,e rnd title cf irdividuollsJ ho w4i1 use or d;rectty
sup•rvise use oF byproduct rngterral. Give training and espcrience in Items E and T.

Individual employees of the US Ann-,
military- and civilian, further described
in itenis 8 and. 9.

5. RADIATION PROiECTION OFFICER. (None of person desi.gnated as rodiot.o*r'orotec-
tlion offie if other than individual user. Attachresume of his troinling and exuerience

ns in Iterms 8 and 9.)

Stanley B. Potter
Jan.es M. Garner, 3r. (alternate)

7. -oJ -3YPROL)JCT MATERtAL. (Elements V
and moss number of ccch.)

Krypton -85.

_See Supplement I
,b) CHEMICA' AND/OR PHYS$CAL FORM.AND MAXiMUM NUUE.ER OF M4UiC!.RIES OF EACH CHE-mICA.i AND/OR .FHY1-

ICAL FORM THAT YOU WILU. POSSESS AT ANY ONE TIME. (If seotad source(s), also state rome of rr.onu.,cturcr, model nurner;

number of sjources end rnox;n'um cct;vity per s3on-e.)

'No irore than 70,000 millicuries of .Yypton - 85 contained
in sealed sources, each source containing less than 7
mnllicuries of Krypton .- 85. The source is constructed Zs
prescribed in MK-R-51305(M[), the military sný cificati.n
'which i.s enclosed. in Suppiemwent 2. This commodity is present-
ly licensed by US Army, O-gevcood Arsenal, Yd, license No.
19-101826-02.

7. DESCUBE£ PURPOSE I`OR 'WHI:CFIt !YPRCDUCT "MATERIAL WILL BE USED. if bjproduc! lotferiol is for "humnan'usr." supplement A (fFosm AEC-Z I 
3o) must be completed

in hieu of t"is itev. IF bf'roduct material is in tfte form of a sealed source, inlude .'he moke and mode[ nurniber of the- storage container and/ or device in which the source 'i!I
be sfo-ed crd1ar used.) '

These sowuces are used to check the fu>nctional operation of the radiac instrument
that is -art. of the radac set AN/7*?-.27( ). The sources are a part of' the rad.Lac
set A!./FDR-27( ) and are-used by ho1.dinm the sotr'ce in11 the proximity- of the probe

rhus cu•p t.e. to t e ires" .. Lnce of radiation. In addition
there will oe re < uiacka;gin.,, irnsprction., testing, Tpackapini;, stori.ng ad
shi• -. g ' of Vh /7-.10••'-27' " 'T-1 r"lo tv . o."c's w-i., not be reaiz-ed Or aLte

ed, as indic-6ted ir, T -- , a draft of' which is enclosed in Su-,m-iement 3

, - /1if.'
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.. \N2 EXE~l~NIZc

* ~ilscd Ti'ucticp of raIdiotion

d mo~~yreasurtment st*ccrdizo-

thae. Cnd m-onitifing te -. nquel and in.

Mathsematics and calcsIotio,,i basic io the

rise and meiasuremn~ot of radioactivity,

0O' EA!CHr NNDjVIDUAL NAM--D IN ITEM' 4 IUse ,prntosheets i!n,-rc:.-ry)

DRATION CFT ON TI-E JtOB FCFNAL COUrifj
'WH-ERE TRAINED TRAINING jC~ (C!e 0,-uer) fC"Oo, n--'.e)

Yes No Yes N o

See Supplement 4~ e o a

-fYes No Ye N

1. B;alo•ical effecks of radiation
Yes .No Yes No

I, EX)'rEIENCE WITH RADIATION- (Actual use of rodicisolopes or. equivalent eaperience.) "

SOTOPE I MAXIMUM AMOUNT j WHERE EXPERIENrE WAS GAINED DURATION OF EXPERIENCE TYPE De USE • "

See paragraph 8 above !

I1. FRADiATION DETECTION INSTRUMENTS. (Use supplemernicl sheets if necessary.)

TYPE OF INSTRUMMENTS NUMBeR . RADIATION SENSITIVIIY RANGE WINDOW THICKNESS USE
(fnciude ,rnoe ond moiel nunber of each) AVAILABLE DETECTED "(mr/ihr (msgicm:j (I'toin-,g, .sr.eying,. rueosuring)

Radiacmeter AN/PDR-27( I per Beta- 0-0.5 -3 'to"4 Monitoringr
' test .Garuha I 0-5 " Surveying

sample - 0-50
0-500

t 1. M•nHOD, FREQUENCY, AND SrANDARDS USED.IN CALIBRATIN6 INSTRLJMEIITS LISTED ABOVE.

. ... . : • See Supplernent .8

2. FILM BADGES, DOS!,AETIERS, AND BIOASSAY PROCEDURES USED. (For film bodgei, specify method of caoI•r;6'ring and pr•ecessing. or name of supplier.)

S ... .. . - •None required

INFOMATIONJ TO SE S!J ITTEED OiN ADDITIONAI. SHUETS IN LEIJPLICATE ____

1' FCLTiES ANDýal EOJIM T Descibe ioborntor-, fecil;ties and renmote handi~ng, ec~uiprnent, starcige containers, sh-ielding, iume hoods, etc. BEplonotocy sbetrI-

of facility is attached. (Circl,, answ-er) Yes D

14, RADIATION PROTECTION PROGRAM. Describa the rdliation protection progra"a including control measures. If opp.Iicotion corers stole-d scurces, sjLm.it 1,l.k
,tslir.g pro;eedures where applicable, name, troaning, ond euperience of person to perform leak tests, and arrangements for performing initilo radialion ;vrvey. se-r-

icing, maintenz.ice and repair of the source. See. supplement 5

15. 'WASTE DISPOSAL. If a comrr,-ercial wosie disposal service is employed, spe-cify name of company. COher-rrise, submit deloiled descripton at neth-.>di mhich w;ll

1,;e ."d for disposn, of radioactive ,astes ona estim te of the type 9,,d oamgjnt of i o-l
Dis-zs-t -nf 1-n acoon' nih r-,Žrit.'or V. T' , Sunnlenent 3

CEtT!7I"r.,%TE (This iter rru•.t ben completed by applicant-)
16. TtiE APPlI.CANT AND ANY OFFICIAL EXECUTING T,:S CERNI'ICATE ON BEHALF OF THE APP'!CANT NAMED IN ITEM ,, CERTICY THAT THIS AVPPLICAT;O:4 IS

PREPARED.IN CONFOR?,MTY WITK TITLE 10, CODE Of :EDERAL REGULATIONS. PART 30, AND TNAT ALL INFORMATION CONTAINED HEREIN, INCLUD:NG ANY

SUPPLEMEtTS AT1ACHED HERETO, IS TRUE •ND CORRECT TO THE BEST OF OUR KNOWILDGE AND BELIEF.

Departmeent of the A.ry .

US Army Electronics Co nand
Aoplicot m ed in item I " - ,

2o 7 : E •F'r• 5.,1 . . - " "'-"• ,•,•-/-
"-" $ C 

,,. " • / .- )Z"/.• ./, .

• " .-........ .................... -•- ..... ....... . .
. . -- C-BhE,,D SM.ett . 0

Title of .....f.i..c. . .

'ti AIP, 1T LI. S. C., Section 1001; Act of June 25, 1948; 62 Star. 749; makes i•i a criminc.i offetie to rnke a willfuily ilso: ".,J;rnefr, or

- , nn-o to any department or agency of the Unitd, Stoies us to any matler -within its jucisc,,clion.
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TIMaK OF SUIP1PL1EffrS

Supplement. 1.

Supplemrient

Supplement

Supplement

Supplement

Supplement

Supplement

Supplement

2.

0.

7.

8.

Trainixig and Experience of Radiological Protection Officer
and Alternate.

MilitLary specification MTL-R-51305 (MU).

TM 3-6665-264-i0 (Draft), the Operator's Manual for
Radioactive Test Sample: 1ý),rpton 85, GaTrna' 1D< 7338/PDR-2TR.

Training and Experience of individual users.

Radiation protection program.

Locations where Radioactive Test Sanple vill be used.

USA1M1COM DMWR 3-6665-264.

Calibration of instruments.



Training and Experience of Radiological Protection Officer and
Alt-ernat e.



Resume of Training and Experience
of Stanley B. Potter

1. Educational background:

Colorado State University
Chemical Ccrps School
Nava- Postgraduate School

Nuclear Weapons School

-7.
4 yrs
2 wks
2 yrs

L l96TV1969
BS, Rhysics
Cornpl Radiation Safety Course
Coml•l Nuclear (Effects)
Engineering Curriculum
Compl SOAC, INET OPS, NFTC8 wks 1969

2. Vocational experience 'writh radiation.

i91 -1.964

i96 &-1967

.1969-1972

1972

1972

At Nuclear Defense Laboratorj, Edgewood Arsenal, 1d, as research
physicist.

With US Army in Germany, as Radiation Protection. Officer for the
32d Army Air Defense Coimnand.

With Defense Nuchlear Agency in Albuquerque, Ilew Mexico, as Chief,
Radiation Safety SuppoI-t Divisicn, Nuclear Weapons School.

With Pan A-,nerican Airways, Envirorrmental Health contractor for
.ASA and the Air Force at Cape Kennedy, Florida, as Chief,
Health Phys'ics Division.

With US Ari-iy Electronics Com-mand, Fort Monmouth, NJ as. Chief,
Health Physics Division.

3. Formal Training .in Radiation:

a. Principles and practices of radiation protection.

Where-Trai12ed

Colorado State University
Chemical Corps School
Naval Postgraduate School
Nuclear Weapons School

Du-ation of Training

24 weeks
2 -weeks
2 years
8 weeks

6

(ýý 6



b. Radioactivity measurement, standardization, and monitoring techniues
and instrumnents.

Where Trained Duration of Training,

Colorado State University
Chemical Corps School
Naval Postgraduate School
Nuclear Weapons School

12 weeks
2 weeks

36 weeks
8 weeks

c. Mathematics and calculations basic to the use and measurement of
radioactivity.

;here Trained

Colorado State University
Chemical Corps School
N-aval Postgraduate School
Nuclear Weapons School

DuTration of Training

24 weeks
2 weeks
2 years
8 weeks

d. Biological effects of radiation.

Where Trained Duration of Training

Chemical Corps School
Naval Postgraduate School
Nuclear 'Oeapons School

2 w-eeks
_%O weeks
2 weeks

On-the-Job training in radiation.

a. Principles and practices of radiation protection.

Where Trained Duration of Training

Nuclear Defense Laboratoz-
Germany
Albuquerque, New Mexico
Cape Kennedy, Florida
Fort Moniroutuh, New Jersey

3 yrs
3 yrs
3 yrs
1 ro
It mo

1961-3.964
l9o64-1967
1969-1972

1972
1972

b. Radioactivity measurement, standardization, and monitoring techniques
and instruments.

Where Trained Duration of Training

Nuclear Defense laboratory
Germany
Albuquerque,. New Mexico
Cape Kennedy, Florida
Fort Monmouth, New Jersey

3 yrs
3 yrs
3 y-rs
1 mo
4' mo

1961-.1964
1964- 1967

1 9-197'2
1972



c. Mathe;matics and calculations basic
radioactivlty.

vWhere Trained

to the use -and measurement cf

Duration of Training

Nuclear Defense Laboratory
Germany
Albuquerque, Nev Mexico
Cape Kennedy, Florida
Fort Monmnouth; New Jeisey

3
3
3
14

yrz
yrs
yrs
'no
r'o

1.961-196I
1964-1-967
1969-1972

1972
1972

5. Experience with radioisotopes.

lsotovDe

Ra 22
6

t..aximum Activity

Less than 10 curies

Place of Evperience
Durxati•on of
Exoerience

Kilocuries

Pu241•47

Pu2-3 9

Co5 7

Th 2 3 2

Th229

Tritium

If131

Po Be
Pu Be
irl 92

Kr 8 5

Sr9O

Milli curie s
Hundreds of curies
Kilocuries

Curie s
Millicuries
Kilocuries
Curie s
Hundreds of curies

Millicuries

Curies
Curie s
Hundreds of curies
Hundreds of curies
Millicuries
Millicurie s

Millicuries

Colorado State University
Naval Postgraduate School
Colorado State University
Chemical Corp School
Naval Postgraduate School
Albuquerque. New M1exico
Albuquerque, New Mexico
Cape Kennedy, Florida
Albuquerque, New Mexico
Cape Kennedy, Florida
Albuquerque, N'ew Mexico
Albuquerque, New Mexico
Albuquerque, New Mexico
Edgewood, Maryland
Edgewiod, Maryland
Albuquerque, New Mexico
Edgewood, Maryland
Naval Postgraduate School
Edgewood, Maryland
Edgewood, Maryland
Cape Kennedy, Florida
Cape Kennedy, Florida
AJIbuquerque, New Mexico
Germany
Albuquerque, New Mexico
Colorado State University
Germ.any
Albuquerque, New Mexico
Colorado State University

mo
mo
mo

no
mo
yr s
yrs
Ino
Yrs

yr, s
yr

yr s
yrs
yr s
yr

yrs
yr s

yrs
Yrs
yr s
1110

.Yr.-
VT5s
LID

6. Experience with devices equivalent to that of actual use of radioisotopes.

DEVICE PLACE OF EXPER!ENCE

Cockroft Walton Accelerator
Betatron
Van de Graaff Accelerator

Edgewood, .-aryland
Edgewood, Maryland
Naval Postgraduate School

DUPAT ION

1 year

i year



FEFSOTNAL RESUITE OF J. Yl. GARNER, Jr.

.Septemnber, 1970

VEP 'S ONAL

.N' me :

Address :
Telephone:
Birthdate:
Birthplace:
larital:
interest:

EDUCATION

High School:

College:

J'ost Graduate:

Other:

Jacmes Monroe tGarner, Jr.
U. S. Army Electronics Coinmand, AMINI: AMSEL-SF, Ft. Mornmouth, NJ 07703
201-5';2- ,49

   .

Ll~alth Physiccat Physics & Radiation Engineering

Marfa High School, M..arfa, TexasL _I
Sul Ross State Teachers College, Alpine, Texas (1934-35)
Baylor University, Waco, Texas (,.935-38)
College of Marshall, Marshall, Texas (1938-39)
Daniel Baker College, Broqnwood, Texas (1939-40)
B.S. Degree (Science & Education) Total Semester Hours 153 1/3

University of Delaware, Newark, Delaware (1945-47)
Courses in Electronics,. Atomic and Nuclear Physics.

Special Health. Physics Training:
Health Physics, Oak Ridge National Laboratory (1949)
P.adiation Safety and Control, ORNL (1960-61)
Field Training in Applied Health Physics, Op.NL (1961)
AEC Orientation Course on Licensing and Regulations,
Bethesda, Maryland (1964)

Safe Handling of Radioisotopes in Industry, sponsored by the
Oakt, Ridge Society for Nondestructive Testing, (4 weeks course) 1i964
Health Physics Training Course (11 weeks) sponsored by the
East Tennessee Chapter of the Health Physics Society, Spring
and Suuaner 1964

Several short courses and training conferences sponsored by
Health Physics Societies, U.S. Public Health Service, etc.

Lectured and have attended lectures given by other staff members
of Oak Ridge Institute of Nuclear Studies as-follows: Basic
Research Course (8 weeks), Medical Qualification (3 weeks),
Health Physics (10 weeks), Advanced Health Physics (3 •eeks),
Activation Analysis (2 weeks), Radioisotope Application to
IHighway Engineering (3 weeks)



M3 1. Garner, Jr.

FROFESS)ION'AL OR-OANY7ATIONS

/ \.

)

-2-

1.4ember:

Charter Member :

Former Member:

PUBLICTIONS

padiological Health Section of the American Public Health
Assiciation, International. Radiation Protection Association
Health Physics Society, Alabama Chapter. Health Physics Society,
University r-adiation. Safety Officers -. National, Southeastern
Section - University Radiation Safety Officers

East Tennessee Health Physics Society, Tennessee Academy of
Science, Southeastern Section American Physical Society,
American institute of Physics, Balto-{)ash Health "Physics
Society, Deep South Chapter Health Physics Society (Charter),
American Physical Society (Charter), Conference on Radiological

Hea.lth

"Neutron Effect on Animals:, by the Staff of the Biochemical
Research Foundation. The Williams & Wilkins Co., Baltimore, Mad.

Chapter 3 -- Fast Neutron Irradiation Prccedure; Chapter 5 --
A Study of Possible Reactions of Nicroorganisms to Sublethal
Boombardment %.;ith Neutrons; Chapter 7 -- Effects of Neutrcns on
Early Root Development of .ea Mays.

"Electrical Impulse. Counter", by James M. Garner, Jr. and June
Peterson Oakley, Journal of the Franklin Institute, Vol. 247
No. 2, February, 1949

"Rust and Phosphours Distribution in ' Wheat Leaves", David
Gottlieb and James N. Garner, Jr., Phytopathology 36, 557-64
(1946)

"Obligate Parasition", James Y. Garner, Jr. and David Gottlieb,

rature, Vol. 157, Noz 3986, March, 1946

"System Continuously Records Water Level ard Contamination",

by James M. Garner, Jr. and Ford Kal.il, Nucleonics, Vol. 14,

Vob 7, 56-60, July, 1956

"Radioactive Sediments in Tennessee River System", James 14.
Garner, Jr. and 0. W. Kotchtitzky, Journal Sanita.ry Engineering
Division, August, 1956

Internal reports at the various places of employment

PUBLIC SPEAKING

Papers presented at Society Meetings:

"A Proposed Emergency Evacuation Radioactivity I-onitoring

System", 1958.
"Radiation ,Nnitoring- Utilizig Aveirage Current from Halo;en-

Q*ucnched G M Tubes. 1959.
Evaluation of. Commercia! Film Badge Suppliers, 1969
Auburn University Radiological Health Program, 1969

Film Badge Testing Programn, 1970
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Datc s :
Ccnpany:
Title:

IDates:
Comp any :
Title.:

Duties:

C.ompany:

Title:

Duties:

Karch 1971 to present-
US Ar-tmy Electronics Coimzand, Fort k4orLmouth, New Jersey
ECOM Health 1hysicist -
Supervise Radiation Potection Programs for items of supply
developed an~d n.anaged by US Army Electronics Co=n"nd

August 1966 to *97i
Auburn University, Auburn, Alabama
Radiological Safety Officer, Head of the Office of Radiological
Safety and Secrz,'ary of the University Radiological Safety
Comm-ittee
Serve as Radiological Safety Officer, keep records of the
proceedings of the Radiological Safety Conrmittee and supervise
the work of Radiological Safety Technicians and clerical staff.
Evaluate radiatioa surveys, consult w.ith and advise users Zf
radionuclides and radiation producing devices. Inspect and rate
laboratories and equipment regarding suitability for use for
various quantaties and types of radionuclides. and radiation pro-
ducing devices. Approve or disapprove facilities and/or users
for the use of radionuclides and radiation devices. Prepare
applications for licenses -and see to it that the University meets
the requirements of such licenses. 1.Trite rules, regulations and
Tecommendations, and reports regarding the use of radionuclides
and radiation producing devices.

1964- 1966
American Nuclear Corp., Box 426,.Oak Ridge, Tennessee
Radiological. Engineer, Health Physicist, and Yadiation Safety
Officer
14ake and evaluate radiation surveys, keap records required for
Isotopes licenses, radioactive waste disposal, recommend ways of
improving radiation safety, design source ýarrays and shielding
for irradiators, supervise "Hot Cell Building" work, serve on
Isotope Comnittee.

1963 - 1964
Oak Ridge Institute of Nuclear Studies, Special Training Division,
Oak Ridge, Tennessee
Sedior Scientist
Lectured in Health Physics in various courses given by ORINS.
Responsible for Applied Health Physics in above division. Helped
organize a new course in Applied Health Physics.

1961 - 1963
Army Nuclear Power Field Office, Operation Support Department,
Ft. Belvoir, Virginia
Healt, Physicist
(Fromtany 24, 1962 to August 16, 1963) - Acting Chief, Radiological
Branch & WPFO Health Physicist. - iKcmber of the USAEC and FB isotope
and Radiological Cot-mittee, acting as NPFO contact effectirn. policy
coordination among NPFO organizations and USAEC and FB agetnies.

Acted on behalf of the Committee's RSO on matters relating solely

Dates:
Company:

Title:
Duties:

Dates:
Company

Title:
Duties:
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J. 1. Garner, Jr.

to 1IF0, such as irntbrnal (IPF0.) use, storage, movement and shipment
of liceensed by-pzoduct materials. Yaintained records of radioactive

no.irces. Spot checks made to. insure proper compliance. Also duties

listed below.

(From December 21, 196l to May 24, 1962) - Acting Chief, Radio-

logical Branch, OSD/NPFO. Planned, directed and supervised the
health physics, radiochemistry and waste control support prcgr'ams
for all military land and barge nuclear power reactors, embracing
reviews of operations, plant design and modifications, inspection
C•f facilities, analysing operating problems and radiological
hazards. R~esponsible for radiological safety instrumentation,
process and effluerLt monitors, source shielding criteria,
formation of policy, standards and procedures.

(From July 10, 1961 to December 21, 1.961) - Consultant to NPFO on
radiological safety, operation, plant designs, inspection and
health* physics studies on operating problems and hazards, wrote
instrument specifications and procedures.. Advised on health
physics regulations. Monitored field plants.

Dates: 1149 to 1961
Compat"y: Oak Ridge National Laboratory, Oak Ridge,, Tennessee
Titles: Health Physicist from July 1954 to June 1961, Associate Health

Physicist from February 1949 to July 1954. Part of this time in
U.P. Pesearch and Development and patt in Applied Health Physics.
Ylain H, P. Sections or Groups: Applied Assay - Instru-ents Group,
Applied Radiobiology Section, Technology Section, Electronic
Instrument Group, I.paste Disposal Section.

Duties: Supervised the work of from 0 to 4 persons, worked independently
or as member of team -- depending on project. Planned, developed
procedures for, conducted studies and investigations of'radio-
logical health hazards in biological, chemical and physical
laboratories, pilot plants, reactors and weapons tests, waste
streams, rivers and lakes, and humans. Investigated radiological
incidents. Developed insttrumentation for detection measurement
eandlor monitoring radiation in air, ground waters, waste streams,
water and botto= deposits of rivers and lakes, fish, and on ground
surface from an airplane, in human beings, animals, and lo.z level
biological and envirenment samples. Lectured and gave demonstration
tours. Served as the Health Physics Division's representative Coa
the Instrumentation and Controls Division's Instrnument and
Electronic Parts Committee, and as a consultant to the Waste
Disposal Research Section, 'TVA Ecological Committee, the USGS
and on the NS Savannah.



. .Garner

Dates: 1942 - 194.9
Company: Biochemical Research Foundation, Newark, Delaware

Title: Physicist
Duties: (From Narch 1948 to Feb-tuary 1949) - Head of Cyclotron Department.

Responsible for operation, development, calibration and maintenance
of the cyclotron, X-ray equipment, radioactive sample counting

laboratory and radiation health surveyd. Reviewed plans and
specifications for laboratories using ionizing radiation and
advised on designs of protective devices. Collaborated with

other departments on use of radioisotopes, X-rays and neutrons

in plant and animal research.

(From November 1942 to. 11arch 194.9) - (Physicist) Conducted
studies of radioactivity in medical treatment, adapted instru-

mentation for measurements. Re-designed and constructed a new
dee oscillator and filament oscillator for the cyclotron. Worked

vith the University of Delaware on problems involving radio-
isotopes, X-rays and neutrons. Worked on contract for Ylanha-ttan
District, Ar-my Service Forces. - Corp of Engineers in work
essential to the produCtion of the Atomic Bomb.

REFERENCES: Dr. Reginald I. Vachon
218 Ross Hall
Auburn University
Auburn, Alabama 36830 Phone: 205-826-4574

Mr. Encel H. Dodge, Director
Contract. & Grant Development
Martin Hall

* Auburn University
Auburn, Alabama 36830 Phone: 205-826-4784

Dr. K. Z. Morgan, Director
Health Physics Division
Oak Ridge National Laboratory
Oak Ridge, Tennessee
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M. N, Gar.'ner. Jr.

EXPEPIENCE WITH RADIATION

When and Where Experi.2nce was Obtained:

Worked with radioisotopes from November 1942 to November 19771

at the Biochemical Research Foundation, Oa/k- Ridge Nationcl
Laboratory, Dougway Proving Grounds, Tennessee River' System,
Cacswell Air Force Base,. Army.Nuclear Powqer facility a-t Fort
Belvoir, Oak Ridge Institute of Nuclear Studies, American
Nuclear Corp., Auburn University and US Army Electronics Corrmand.

Type of Uses:

The work involved the production and processing of radioisotopes;
research and development, involving 'edical appL-cat7o in Man.,
studies wLith animals and plants; environmental studies and
measurements; water cooled reactor core changes and shipments;
effects of radiation on materials: measuremant of radiation;
instrument calibration; waste disposal; teaching; and applied
health physics.

Radioisotopes 6-nd amounts:

.Do not remember all of the radioisotopes and.maximum amounts
that I have had experience with. The following table lists some
of the information•:

Amount

Radioisotope

.Co-60
Co-57
Co-137
Ra & Ra-Be
Pu-238 & Pu-Be
Pu-239
Po-210 & Po-Be
Sr-90

UnencaDsulated

100,000 Ci
2 uCi
5 Ci
uCi
mCi

2 uCi
3 Ci
2 C i

Sealed Sources

25, 000 Ci

120 Ci
0 .Ci

12 Ci

0 Ci
2 Ci
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Amount

Radioisotop_ t1nendansula ted

P-32
1-129
1-131
C-1 4
H3-3
S-35
C 1$36
Ca-45
Fe-59
Zm- 65
Y-90
Au- 1098
Nat Th
Nat UJ
U-2135
Am--241
13--192

200 mCci
1 uCi

50 mCi
mCi

mCi' S
uCi 's
uCi

uuCi 's
50. uCi

uCi's

60 mCi
kg

'10' s of kg
uCi
uCi

Sealed Source

25 Ci (targets)

10's of nyi
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.ADIOAC2LV .= -ST ' TO-,8.,;

IND,73'38/PDR-27R

1. SCOPE

1.1 This sneciflication covers on tyje of radioactive source encased
in a copper capsule then sealed in a small aluminum rod.

2. APLICABLE DOCUZ,`TS

2.1. Government docunents The following doc•ments of the isse in
effect on zhe date of invitation for bids or reauest for proposal form
a part of this snecification to the extent specilfied herein:

SPIMEICALTION

.r . "
PP? -B-601

PPP-.B-670
BPPP- C-84~3
Ppp-F7320

Boxes, V,,Tcc; Clealted Il•;rood.
Boxes, Set-jp, Pa-erboa-rd.
Cushioning Miterial, Cellulosic.
Fiberboard, Ccrrugated and Solid, Sheet Stock,

(Container Grade) and Cut. Shapes.

MILITARY

IvaL-P --1 1160
MIL--l- J-95 90

- ._eservaton, Metuhods of.
-Ym.rking of Com , d+e. and Containers to

Tndicate R-.dioactive Material.

NIL-STD-129-

Sampling Procedures and Tables for Inspection by
Attributes.

Marking for Shipment and Storage.

FSC 66-65
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US "A"M" M".hJTO" C• 0"v•.YAD

ED:;Z-,OOD U1SEIAL

DLl24-_2-6 - Radioactive Test, Sz-ple, Kryp7,tcn 85, ?rX733`iPDR-27R.
D150-2-1 - Marking D -i agm r i nt -

(Coieds of s-pecifications, standards, drawings, and poublications required
ýby supjlers in cotnnecicn with snecific procurement functions should be
obtained from the procuring activity or as directed by the contracting

*officer. )

2.2 Othor Tuia . THe following documents form a part of this
se.ec n he extent specified herein. Unless otherwise i'ndiý caý-e•,
the issue in effect on date of invitation for bids or request for proposal
shall apply. ,_.

MELrFOFL4 CLASSIFICAIDIO:N CC"'MITTC,

Uniform Freight Cla si fication

(Applics.tion for conies of these razings, rules and re-gulations shou_.d 7oe addressed to Uniform0 Classification Com._rniittee 202 Union-Stton, . .J
West jack:son Boulevar'd, Chicago, Illinois 0600.)

CODE OF •PDEAL -, , .ULAT:,'-S
49 CR 17-179 Department of .......... "C"- U-

4,9 .FR 171-1719 poeo a rta on Rules and.lRegulations
o--.o the Traznsnortation of Explosives and Other

Dangerous Arti.cles.

(The. Depart`Ment of Transportation regulations are a part of the Code
of Federal Regulations available from the Suýnerntendent of Dociaents,
Govexe~nt ?it GOfficer, washington, D. C. 20402. Orders for the
above publication should cite "49 CF2 171-179"1)

3-~~ PE 'UI "R E, X.=`:3. .E QuIBB;,i•TS

- "tez-. , a s and comnoonents,

3.1.1 Materials. All materials cited on Drawing DL124-12-6 or on sub-
sidiary drawi.n:.g.s za.... ,.Conform to ,the specifications listed thereon or to
the specific characteristics set forth on the drawing

2 ()
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3.I.2 Comnonents. All comnonents dited on Drwj•ing DL124-12-6 or
on subsidiary drawings shall cQoforn to the snedifications listed
thea-con or to the soecific characteristics set fcrth on the draw'ing,.

3.1.2.1 o,, suirce. The source of radiat'ion shall conzi_---
*of 5 inillicuri + 21-0 e on ' o.ry.ptc. 65, hermetically sealed in a
copper capsule as _-srci fiedý on Drawing B1 2 -12-8.

3.1.2.2 -- 7..n.. - ze"l -. The capsule shall show no evidence of a-- c- ,.•
leakage when u ged in a .o a.. t....tenprata-bath, s specifiedin.... ...
4. 4. 4. a..

3.2 Manufa~cture and .c-'.v, The radioactive test soample shall be

assemoled in accordance witl Drawing C124-12-6.

3.3 Activity. The radioactive test sam-Ple shall have ant .lctiviiy of .11

5 millicuries + 10 -oercent•/-her., tested as szecifed -i. 4.4.4.2._

3.-4 ,echanical Shock. The activity of the radioactive test sample .
shall not vary more than + 5 percent from the initial activity after
being subjected to the drop test as specified in 4.4.4.3.

3.5 __e_ ___ ___

Ther-ral shock. The activity of the radioactive test sazini'e shall
not vary zore than 4+ 5 percent from the in.rtial activity after being -

subjected to t-ree cycles of thermal shock as snecified in 4.3.3.1.

3-b Pre-nrcdu'tion. Prior to the start of regular p-oduction, -re-
producti' sm-p~es of the radioactive test sam-ple shall be roduced
in &ccordsnee wi th this specification for examina-tion and test (see 4.3.)',

3.7' Workmanshin. The radioactive test sample shall be free from
cracks :dents,. burr-s, abrasions, fau"ty seals, and foreign matter (dirt,
oil, and viscous material.) I

4. QUAITY AESTUR]kCE P}0vs20NS

4.1 Resnonsibility for :nsnection.

4.1.:!. Sunnlierls resnonsibility. Unless otherwise soecified in the
contract or purchase order, the sUD7lier is responsible for the per-
formiance of ali inspection reu•irements as specified herein. FPx.cent .

as otherwise specified in the contract or order, the supplier may -use
his o'. or any other facilities suitable for the Derformance of the
inspection requirements speiified herein, unless disapproved by the
Goverrrment. iue Government reserves the right to perform any of theinspections set 1ort "in the snecii 'ation lsere such insnections are

deemed necessary to assure supplies and ser-vices conform to specified
requirements.

-j,

I.
-I
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4. 2 -.- e c v cee Th e sL,'all pr... rohb..ective ,-.'t
* 'dence acc t-bie to t;*.: co tr ti oi'f`c1r that ti: rv<-.,i seern !.s W, 3.1

-e.d suction 5 :Or wlnici Speci fizf- i.sect-ioC :ias not-b. :r(r provide.d ih tis
spe cIca-'or have been satisfied

4.2 .....C o:i tn. The inspection reqcirements speci-
fied herein are classified as 0 i-'S

(a) Preproduction inspection (see 4.3).

(b) Quality conformance inspeczion (see 4.4).

4.3 Peroiuotion s•--cti"-

4.3.1 Sa e A preproducthjon sample of 50 radioac-1ive test samples
shall be .... nfactured using tili same methods, materials, equipment, and

processes as will be used during regular production.

4.3.2 Insoection nrocedure.

4.3.2.1 For ex:aminaticn and nnd-estructive tests. Fnh" radioactive
test sample shall be exa:--ined and tested for all requirements of the
appli c ab le d.awinlgs and this specification. Tests shall be performed in

aco nce with the ... and sequence in Table i.

Table i. Preproduction Test Secuence

Item Drawing ":Sample size Test

:Capsule, Krypton 5 1-124-12-8 : 50 HermetIc seal
4.14.4,:

:•ssembled Test Source C124-12-6 : 50 :Activity 4.

:Assem•led Test Source C124-12.-6O 25 :Mechnical Shock
: : 4.4.4.3

:A.semlbled Test Source C124-12-6 25 :Thermal Shock
4.3.3-1

4.3.3. Tests.

0

I

A

4
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4..3.3.1 T;_... 1.. i The 2  radioac. i-(, Lest i:rn1 e i'r i;ie•uba• j` ., -- (,1 1-.-. ')'•O.,. prp dc .'., i on uap 's shai be ub c o" te'rnp,• ,.Lur O"

-430C +-, 20C -for 2, hY's. At the end f I. 'or- tr;.io' I. , j es"
sam n)leo , 'uli be u1b. c-"• . . "c)o a tem e '.ae i, -[ +>:0 C + '." or 2-ro ,r.

T>is procedure sir . cos til;ut, one comnirI . e 'if, o;' I- ,r.. .. ' r-
hnree continuous cycler, sihall be per'rm, . J1 r cop. ' . ,

cycIe, the activi',y ;hall be dte-ned ; " cc rdar:ce , Wi 2.

1.3.4 Acc.oTance/-election .cerza The acceptance num'ber for all
tests sthall be zero.-

4.4 Qualiitv confor:,rance isnection.

4.4.1 Lottinm7. A lot shall consist of the radioactiie test samp-es
(Drawing C!24-12-6) produced by one manufacturer, at one plant, from
the same materials, and under essentially the same manufacturing con-
dii L.oris.

4.4 .2 S.Laolinz".

4.4.2.1i For examination and ncndEs'.-uc-•ve te s S.amf+ling shall
be conducted in accordance with MIL-S '_-1 ..

4.4.2.2 For mechanical s.ck. Samn'in•; shl be conducted in accord-
e. - TL -- lel S--3 and an A -) of 1.0 percent.ir~e-wth K .- STD-1.0., -L-,, S-- n ._ý

4.4.3 -ns"ect"ion ,oroc-eure.

1'.4.3. For e..a..nat.on and nord..str.uc7 , e. tests; The sample items
and the level A preparation •or delivery o -e ex.nnr .. d testedin-*e:- accodanc be- e:-m;e-adýs
in accordance with the classification of defects and'-with NcaL-SqTi-i05..

4..4.3.2 For miecharcal sh. ock. Sample items shall be tested in.
accordance wt . .4.4.3 and with YLIL-SID-I05, level S-3 using an AQL

of'1.0 percent defective for acceptance.

4.4_3-3 F_ crit...cal defects. Each item in the lot shall'be insoected
for critical characteris.tics in the classification of defects.

5
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.... Class.fciCn of' de c , tCts.

(a) P.ao o•c-tivee ,... s .mle Dra-ftF: C ,%-1o-6.
"I.

Cat"'e o:'ies De e ts , !rc# f n,.... F-. !

Cri Lical:

i Activity 4.4.4.2
2. Color missing from radio-

active end -

3- Marking missing, illegible,

incorrect or incomplete [

Major: AQL 1.0 percent defective

101 Body dimensions
102 Body nct properly sealed
103 Chain missing .

104 Incorrect chain iength -
105 Tag not firmly attached to

sample F
106 Work)anship (see 3.7)

(b) cse , :r.ng,, B124-12-8.

Categories Defec ts Accentance standard

Critical:.

Hiermetic sea! .4,4. 4.1

10i Length 1. 203 [

i

I•

C-)
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4.4.3.4- Classification of defects (co:0.1tii'ed)

(c) Pen-arat.."on 2or dlever'/ 5:-c ;,.

Ca.tef. o Ioie - Defects

Cri t i cal:

i Marl,king of unit or shipping con-
tainer illeg-ib-le, incorrect,
incomplete or not durable

AQOJ 1.0 percent defective

101

102

103

104

Unit or shippi rE container not
as specified

Quantity of samples per unit or
shipping contaliner not as speci-
fied or indicated

Closure of unit or s'iipping con-
tainer not as so-eci.'ied

Unit or ship-ping container
damaged

Cushioning of shipping container,
not as specified. ~ -

K) 105
2 LP ~ *'

L,1;' !-lop-

4.4.4 Tests. ,.
. . . J,-'- . - : -; - -" " .'

4._4, 4. S-:,ýeeeach capsule (Draw~ing B!24t-2-8)
for a rinimum of 60 seconcs in a suitable constant temperature bath I

such as glycerine heated to 150 + 50 F. A-st-dystresm or recurrentd•
sucession of bubbles from the end of th!e capsule shall indicate leakage.

.4 ... 2 .. cti-ity. Th;ra.,. dioact'ive test.. sample -ai.n •. 2.-12-6)
shall be tested -'0'--"atv`ty using a calibr-ated sci;ntillati;on z-eie-
.-w 2c probe ccnnected to a scaler or s-ect3-ieter. Dach radi oactive
test samzo/e shall be numbered and the activity level recorded (initial
reading ). .. :t J )-t:• . . .

4.4.4.3 Mechanical shock. 7he radioactive test. saple (Dra ing
C124-12-6) shall be teszed by d4ro-pping from a height of 4 feet and
i.mpacting on a steel surface. Each -adioactive test sample shall be
dropped six times then subjected to. the ac ivity test 4.4. 4.2 and the
results recorded.

.1

AL'~

-1 \
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5,1.1 Le vel1 A. Radioacti ve test s=-ples s-all be individLuaIly pack-
a aged, meto.o• l-3 ofCIL-?-,- in a paoerboard box, of optional type
and class, confozDing to T?? eB676. The e a b fi.... ,esý sar-.-!je sha~l, be suýfficiently

cushioned to fill all voids- with material conforming to PP-C-4143.

5.1.2 Level C. Tne radioactive test samples shall be. packaged to
afford adequate p:ot eCtion against deterioration and d&nage from the
supply source to tlh- first receiving activity for jmrnediate use.

5.2 Packing. ,*. . . . ,.

5.2.1 Level A." Radioactive test samples, packaged as specified in

5.1.1, shall be packed in a quantity not to exc.... te: applcable re-
qluirement specified in Department of Transportation (DOT) regulations
49CFR 171-179 in a cleated plyiood box conforming to overseas type,
style J of PPP-B-601, for a type 2. average load. Unless otherwise

-specified, the plywood slall be provided with water repellent pre- j
servative treatment as specified -in PPP-B-601, in addition, wood cleats
snall be irrm.ersed for a minimium of three minutes in the same preserva-
tive as th-at specified fbr" the pl-ywood (see O.2). Each inside face of
the ;..cod box shall be lined C:ith fiberbcdard sheets cor-forming to grra•de
W.dc of ???-F-320. kdditional sh.eets shall be. added as required to Q
assure a ..,.ht pack. Bo.:es shall be -closed and straPPed using galva-
nized stradping as specified in the appendix to PPP-B-~60.

5-2.2 Level C. Radioactive test samples, packaged as specified in.
5.1.2, shall be pac`ed in accor'dance with appIicable requirements speci-
fied in DOT regulat-ion I49 C 171-179 to insure carrier ac ce.ptanc and
safe delivery to the first domestic destination. Containers shall comply -

wit! Uniform Freight Classification rules or regulations of other carriers
appLicable to the mode of trans-ort-ation.

5.3 Markinz. in addition to any special marking required by the
contract or order,-&loc',ýi., ,s sha.-ll be marked. in accordance with
MIL-S7D-129, DOT regulation 49 CFI 171.279 and .L-M-.9590. Shipping
containers shall be marked as shonm on Drawing D150-2-1. U

6. NOTES o I
6.1 Intended use. The radioactive test samples co';ered by this specid

fica-tion are intended to provide a radiation source -hat e)ermits the
operator to ascertain the opnerating conditioni of .DR 27 radiac set
whnen no 1-_iown radiation field is available.

I-
8t
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6.2 0Orerir: data. Procurement documrents should srpecify the

(a) Thie tiAtle, number, and date of t-his s-eci cati on.
(b) Level of packaging and packing rcquiredl
(c) Quantity recui4ed in each shirPin" container.
(a) .. en iroud preservative is not required on sihipping con-

tainer.

6.3 Cut 4cn. Care should be exercised to prevent injury to personnel
engaged in handling and testing radioactive sources. The National
Bureau of Standards handbook'-. (N-S3 No. 73) and A.tomic ._nergy Comunission
Regulation 10 CFR 20-40 contain infrrmation pertaiin', to pr tect-ion
of personnel from radioa-cive emanations.

Cu sc todiaa.: Preparing activity:

Army- ,d rmy - MTU (EA)
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I NG, DEE. CLASS 2, S IZE 9/16 X 7,:16 A .062 5 NOM THK, fILR3390

I. ________O OR ZiNC PLATED _-__

ANODIC CO:AVIN G MIL-A-"6'2 Co

ADIIESIVE, EPOXYT' RESIN, TYPE 1 _11 MIL-A - 8(63
IJ_.'CQUI:T;, ACRYLIC. -COLOR PURPLE 1_11, MIIL,-L-81:352 5

I 12,1.-12-10. IDENTIFICATION TAG I 4
1 12,I-1.2--9PLUG '3

"_""-T__,_1 U" 1__ _ _ __ _ _ __ __,- ~ i -: 12)~ - -7 BODY

1OD DRARVING OR PART NO. NOMENCLATUREN MATERIAL SPECIFICATION JNO.

LIST OF ",'ATERIALS

LINNIFNSIONS ARE IN INCHES

ANUCS ON,:

2 PLAC:. DECIMALS -.- .04

3 PLACE DECIMALS -: .010

FRACTIONS 7i. 1'1•G

,,NOic . 0'30'
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SB .< *3 BMII
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NOTES:

1. THIS DA- ,I,• A:,1.,lG SHALL BE INTERPRETED IN ACCORDANCE WITH

APPLICABLE STANDARDS LISTED IN ,ItL SPEC MIL-D4000.

2. THE FOLL,,,N Ai , G MANDATORY W HENr INDICATED B"Y.M'

U REMOVE BURRS D BREAK SHARP EDGES. .010 MAX

F FILLETS .010 MAX R.

r =. ALL OVER, EXCEPT AS NOTED

Ei DIMENSIONS APPLY AFTER PLATING

[] TOLERANCES ON SZTOCK MATERIAL SIZES, SHALL BE AS*S
SPECIFIED IN APPLICABLE SPECIFICATIONSS.

3. APPLY ITEM 5 FOR DISTANCE INDICATED

'K APPLY ITEl4 6 AROUND I TEM 3 AND PRESS F IT I TEM 3 I NTO I TEM I
F, SEAL ASSEM., BiY WITH 1EM- 6. SEALED END OF ASSEMIBLY SHALL BE FREE

OF EXCESS EPOXY RESIN AND SMOOTH.
6. FOR LEAKAGE TEST AND ADDITICNAL REQUIREW.IENTS SEE END 1TEfl SPEC

MI L-R- 5 130m
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SEE NOTE 3'

A

I ________

SEE NOTE 4
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FARTl,'ý-, NT OF TiE A.FUE TEC M IfCAL I4AtNUAL

OPERATO1' S 1,NUAL
RADIOACTIVE TEST SAi-bLE: KRYRO 8', ,GM"A, NX7336/PDR-27R

Headquarters. Departn.ment of "he lxAr•is Washington, D.C.

S.FE TY PRECAUTIO1

Mhnen handling the .]fl7338/PDR-27R radioactive test sample, avoid prolonged

exposure bo the radiation; do'not unchain the test sample from the carrying

case except for disposal purposes.

lanile the test sample by the flat (inactive) end only. Protect stored

radioactive test sample against unauthorized removal.
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Section 1. GENERAL

1. Scope

This manual contains a description of the Radioactive Test Sample: Krypton 85,

1MX7338/PDR-27P, and information on its use; instructions for handling, storing-

and disposing of damaged or unwanted test samples; and actions to be taken in

emergeney situations.

2. Reporting of EquiF.ient Publication" Improvements

Reporting of errors, omissions, and reomnmendations for improving this manual

by the individual user is encouraged. Reports should be submitted on DA Form

2028 (RecommŽended Changes to DA Publications) and forwarded direct to Commander,

US Army Electronics Command, ATTN: AMSEL-M.'.-SS, Fort Monmouth, N. J. 07703.

3. Use

The M.X7338/PDR-27R radioactive test sample is used as a check source to determine

if the electrical circuit of an AN/2DLZ,-27( ) radiac set is functioning properly.

Detailed instructions for using the radioactive test sample are given in

TM 1]-.6665-230-,15.

Note. The MX7338/,PDR-27R radioacti-ve test sample can be used interchangeably

with t-e MX1083/PDR-series radioactive test samples.

4. Authorization for Issue

IK7333/PDR-27R gamma Kyryton 65 radioactive test samples are issued throughout

the Army without a specific license being required by the user. This is made

possible by statements and conditions -set forth in the-Atomic Energy Commission

By-prioduct Material Licensei. ý. 49,ý26-2 Department ofD

the Armny, ATfIN: LMS.EL-S.,--H, US Army ElectLronics Command, Fort Monmouth, N. J.

07703.



5. Supervis ion

P. The Iandling, storage, transfer, use, and disposal of-an MX7338/PDP.-27R

radioactive test sample shall be under the guidance of the installation or

activity (local) radiation protection officer. An individual who has coTmpleted

the annual Chemical-biologica!-2adiological training requirements, or its

equivalent, is considered qualified to supervise the use of the test sample and

act as radiation protection officer for the item.

b. Each organization that is authorized a test sample shall assign a

qualified person to be directly responsible for the item. This individual shall

be familiar with principles and practices of radiation measurement and protection.

Section. 11. DESCRIPTION AND DATA

6. Description

Tue IIX723S/PDR--27R radioactive test sa.mple (fig. 1) is an aluminum wand approxc-

imately 3/8 inch in diameter and 5 inches in length. A sealed radioactive source

containing approximately 5 millicuries of Krypton 85 (KrB5) is sealed in the

cylindrical or active end (4) of the wand; the active end is painted purple.

An identification tag (1) is attached to the flattened or in active end (3) of

the wand by a D-ring (2); the inactive end is marked MX7333/PDPR-27R. The D-ring

also serves as a. means of -attaching the radioactive test sample to a chain in

the carrying case of the AN/PDR-27( ) radiac set. While not in use, the radio-

active test sample is stored in a well in the carrying case.

7. Tabuflated Data

Type of radiation Gamma

Quantity (approx.) 5 millicuries

Fadl,-Dacie m-ateria) Kr 85

11alf life 10 years



Section 111. INSPECTIO.N A"D TESTING FOR LEAKS

S. General

If the radioactive test sample develops a leak because of gross damage or

deterioration, Krypton 85 will dissipate into the air without causing surface

contamination.

9. Inspection

Inspect radioactive test sample when issued and each time thereafter that the

sample is used to make sure that it is not damaged or deteriorated and that the

meter reading on the 5.0 i.M/hr scale of the AN/FDR-.27() radiac set is at least

10 -IPR/hr. If the meter reading is below 10 MR/h: on the 50 MR/hr scale, dcuble

check the functioning of the instrument without the radioactive test sample,

using the procedure given in TM 11-6665-230-15. if the double check shows the

radioactive test sample to be defective, open the D-ring (2', fig. I) and remove

the test sample from the chain.. Dispose of the sample and identification tag

as directed in paragraph 10-, 13, or 11, whichever is applicable.



Section IV. STOPAGE

.11. General

Radioactive test samp!es are numbered seriPly to permit control of supply and

issure. They are not L'dividUally controlled iteons as defined in AR 725-1

hahapt-,er 3. Accountability for radioactive test samples must be maintained

by serial nunber only. (Loss of radioactive test swnple must be reported

as described in para 15c =nd an xuianuted or inse•riceable test sample must

be disposed of through a -radioaotive mateerial disposal facility as described

in paragraphs 13 and 14.) Protect stored radioactive test sairnples against

• mauthorized removal.

12. gulk Storage

Bll: ;torag• is authorized only at depots d -61ge .' by the national iwent•Ory

control point. Designated depots will be -equipped with storage and. disposal

facilities for radioactive raterials. The depots will be supported by a

health physicist or a qualified, radiation protection off ice.

Suction V. DISPOSITION; OF M,ýIJ•ITED OR NST3VICE.AML RiDIOACTIVE TEST Si3P'JLS

13. Disposi&icn of Test Swiiples in CGONUS

in C0ONUS turn i- umwanted or w7-ic7.228... -.8Pt1)R-27 'radioactive te

samples to a rad.oactive raterial disposal facility in accorrdance with

AR '55-!5. Obtain disposal. instructions. directly from "Corlu-.ander, US Army

Electronics OoGim.nd, ATT11: AMSEL-SFMHP Fort Mionmouth, NJ 07703.



Note. Although the radioactivity is greater than l /hr when checked with

an AN/PM.-27( ) radiac imeter, the -r-adioactive test saxrple is considered ir-

serviceable if the identification tag is damaged, nnreadable, or missing., or

if the al,-inu.im wand is crashed or corroded.

14. Disposition cof Test Sarples Overseas

At oversea establish.ents, follow the disposition procedures established by

the responsible commander.
-Section V!. FEPRG•CY SITUATIONS IqD ACTIONS TO BE TAKRI .

15. Loss of Test Sample

a. Attempt to recover test sannple.

(1) PRview record. to deter•nine the res-ponsible individual.

(2) Make a physical s'urirevy

b. If the test sample is recovered, revise proce&dres as necessaxy to

prevent a recurv.ence.

C. If tIhL test sample is riot recovered, report the loss within 25 days

through con.mand channels to the major command radioactive material control

point and strate the serial number of the s an,"le the circ-miiAtances involved,

ard the procedu:,es taken to prevent ýa rocurirence.

16. Internal Exposure of Personnel

Internal exposure of personnel resulting from ingestion, i-halation, or

ahsorption of radioactive material, generally associated with damaged or

leaking sources, does nto apply to this souece.



17. External Overexposure of Personnel

a. External overexposure of parsomnel cmn occur if th3 test sam.ple is in

direct contact with the -s,<i for prolong periods.

b. Action required in the event of a 11ownm or suspected oVerexpo-'re is -

(1) Seek advice from the Medical Officer.

(2) If the external exr*osure is suspected, cplculate the exposure by

multiplying the ength of erposure (in hours) by 1-0 Mi/lar and annotate DD Form

1141 (Record of Occupational Exposure to ionizing Racdation).

(3) Correct procedures. to prevent a recurrence.

(h) Notify responsible co~rmids mnd Cor-n.nder, US Amy Electronics Coo-nvanrd,

A7TI I: AYISEL-SF-H1, Fo6-: Mo1outh, iJ 07703.

APPENDIX

RErFEREENCES

AR 725-1

P.- 755-15

Special Authorization and Procedures for Issues, Sales,

and Loans.

Disposal of l3nwanted Radioactive i4ater-i al

Orgmniz ational,- 13, GS , and: Depot M1aintenance .'.Kaual

(Including Org1.z ational Mintenrnce Repair P-arts ;md

Special Tool Lists): Radiac Set, AN/?PDI-2T(h.
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STPLEEaITP 4

Training and Experience of .thlividual users.



TRA1NING AD P _•LPIRTENCS OF M3TDTTUAL USERS
OR DIRECT SUPERVISORS OF USERS

1. Direct surervisicn - users. Requ.:remenrts for training and ex-perience
of individual users or their direct s-ipervisorS are established in para-
graph 5, TM-3-6665-26!4-l0 (Supplement 3).

2. Direct surcervision - de-iot stocks. Training and experience of Radiation
Protection Officers for depot storage W111, as a minimum, meet requirements
of the technical manual. Qualifications of current depot Radiation Protect-
ion Officers exceed those requirements, The U.S. An-ry Electronics Command
National Inventory Control Point provides authorization for issue by depots
maintains records of item procurement location. and disposal.

3. Staff supervision. Use of the items is controlled through staff-
supervisory radioactive material technical channels as established by
Chapter 3, AR 725-1. Overall technical staff supervision is provided by the
Radiation Protection Officer(s) named in item 5 (AEC Fonn 313) through
Radiological Control Officer(s) at- each major Army Cormaand ,Iho implement
control procedures through Radiation Protection Officers as subordinate
elements down to and including local installations and activities. Se
paragraph 1-4, Chapter 1, AR 727-1 for minimuim qualifications of the latter
named tositions.



SUPPIENE~Wr

Radiation protection program.



RADIATION PRCYrECTION PROGRAM

There will be no significant change in the. radiation protection program as
administered under this license from the way it is being administered under
license No. 19-01826-02. The attached chart describes radioactive naterial control
rAhannels for the IMY 7338 test samples. Control and supervision at the local level
is described in paragraph 5 of TM 3-6665-264-10 (Supplement 3).. Control and
supervrision at depots is described in USkMUCOM DMKWR 3-666)5-264 (Supplement 7)



SAFETY AMl) COYFROL ORGANIZATIONAL CFART*

ELECTRONICS COM1IViND

Commiarder

Re!earch, Development & Engineering Directorate
Production & Procurement Directorate
Product Assurance Directorate
Safety Office
fHeaith Physicist (License Radiation Protection Officer)

- ,._______________

" IUS Army Electronirs Commafdf
rIational Inventory Control Point

K _ _

MLAJO....R ARMf COM'AIrDS

R&ýioactive Material Control Points
Radliolo .ica Control Officer

Ii I LFXINGTON-BLUECORA S ARMY DEPOT
SACRAM•,UO ARMY DEPOT

I

IARNTY IN STALIATIO0N/ACT IVTTiES
Radiation Protection Officer

L

USERS - ARMY MILITARY OR CIVILIAN V 0EISONNEL

*This chart does not delineate a chain-of-command organizational structure.
safety and control measures to be used for test samples.

It does represent technical

7



HNY T7EE ARMY SUPPLY SY•:T-M WORKS

1. Once an item of supply is designed-it is controlled from its birth

until final disposal through a series of aryrj regulations. The first

step after design is to catalog item. Catalog description includes

numerous information which is placed on microfilm. Micirofilms are

distributed to supply officers at each installation and activity through-

out the Departmient of Defense (CONUS and overseas). Information inýiuded

in the microfilm is-as follows: Federal stock number, nomenclature,

unit of issue, unit price, financial inventory code, requisitioning

source, class manager, type class code, reportable item control code,

exoendability/re coverabi~-iity code, speclal item control code, (radio-

active material Is coded 8, A or B), supply status code, phrase code, unit

paclmge quantity, related federal stock number, catalog of maintenance

symbol, and combat essentiality code.

2.. After an item is catd1oged it is assigned to a class manager at the

national level (USOMPSAH) ho is responsible for perpetuation and mainte-

nance of current management data for use in the establishment and main-

tenance of records essential to the acquisition, storage, control, re-

porting, maintenance, distrib•htion and ultim-ate aisposal.

3. -When a requirement- arises at the installation level for an item it

is the responsibility of the station accountable property officer to

submit a funded requisition to the army class manager at the national

level (U&kAP&A) to obtain the item. Requisitions for individually con-

trolled radioactive items are coordinated] with the insta.].at.ion or

activity radiation protection officer and are forwarded through the-

rajor command radiactive -material control poin- to the class manager.



The class manager then directs the appropriate depot to -sh:ip the item.
Upon receipt, the accountable propeity officer at the iisthllation level

maintains control of all nonexpendablp .items (which includes all licensed radio-

active items) while in use through the media of a property book. These items

are inventoried on at least an annual basis and any shortages are investigated

thoroughly. If investigation warrants, a report of survey is :prejared wrhich

is investigated by a sur-vey board appointed by the commanding officer to fix

responsibility for the loss.

4. When an item becomes excess or is no longer required by the instal-

lation it is reported to USAA.PSA for final disposal instruction.

USAAPSk. will then provide the accountable propery officer with dispositiýon

instructions. This instruction couild, be to return the item to supply

system for future requirement or in the case of radioactive m-aterial,

he could tell the accountable property officer to report for disposition

in accordance with AR 755-15. Under no circumstances is a radioactive"

item released to the public,



The ECOX Safety Office, Health Physics section, will insure that govern-
ment inspectors p.erforming preproduction inspections and quality conforrmance
inspections in conforrmance with paragraphs' 4.3 and 4.4 of MIL-R-51305 are
adequately trained to pi'-operly perfor1 m these inspections. All nert.' ent
training of government inspectors in this regard will be evaluated by ECOM
Safety Office, Health Physics section.

-..............-.................. .



SUPiz-,E ?.E.- 6|

!ICA.TIONS UTI{ERE RADIOA 0CT!hVE TEST WILLf wr BE US •. D

1. Field Sites. Items -,ill be used at U.S. Aruy sites in support of -troop
training, instrument calibration and as check sources for checking instrument
electroniics. Issue is controlled by Army requisitioning procedures through
the U.S. Army Electronics Command National inventory Control Point who
authorizes issue by the stcrage depots and maintains central location re cor-s.
items are issued as a comnonen4- of the Radiac Set AN/IDR-27( ) or as a

replacement part thereof. Specific location of each item is nmintained by- each
major command.

2. Denwot. Items awaiting distribution to the field will be held in storage
areas at:

a. Lexington-Bluegrass Army Depot
Lexington, Kentucky

b. Sacramento Army Depot
Sacramento, Caif'ornia
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CHAPTER I

INTRODUCTION

Section I. -PURPOSE AND SCOPE

!-I. Radioactive Test Sample: Krypton. 85, Gamma, MX7338/PDR-27(R)

is a non-maintenance type item. The purpose of this DIMWR is to provide

instructions for controlled modification of the test sample. Additional

instructions are provided herein for inspection and preparation for

storage and shipment.

1-2. Procedures supplied in this DIMWR which are independent of other

Procedures may be performad in any order desired to facilitate opera-

tional requuirements. Procedural changes shall not be made if required

tests or ins-pections will be invalidated, or safety features violated.

1-3. Report accomplishment of modification by item serial number to:

Commanding General, US Arrmy Ammunition Procurement & Supply Agency,

ATTN: SK'JAP-F, Joliet, Illinois 60436.

1-4. Forward cormments on errors or omissions in this manual to:

Cou-ma~nding General, US Army Anmnunition Procurement & Supply Agency,

ATTN: SH{UAP-F, Joliet, Illinois 60436..

1
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CH1APTER 2

PREPARATION FOR STORAGE, AND SHIPMENT

Section I. GENERAL

2-1. a_ If AN/PDR 27R Radiac Set and Case is available, attach chain

(saddle and punch method) to convenient spot on the wall divider for

the foam block compartment within the radiac case.

b. If no AN/PDRP-27R Radiac Set and Case is available, --epack

test sample and store for future use.

Section II. SAFETY PRECAUTIONS

2-2. a.. Each depot which stores bulk quantities of radioactive test

samples will be supported by a iadiation protection .officer who will

have completed at least 40 hours of radiological instruction at the

CBR School, Ft. McClellan, Alabama or its equivalent i.e. Basic

Radiological Health Course, given by US Public Health Service.

b. Store test samples in a secured fire resistant and well

ventilated building apart from flamnmable or combustible material or

explosives.

c The storage area must be posted with a sign which states -

Caution - Radioactive Material. In addition, if the radiation dose

rate at the most accessible outer surface of the storage area exceeds

2



USPAMUCOM DM-.TR 3-ý6665-264, January 1969

2.5 tiilliroentgen per hour, the area. must be posted with a sign which

states - Caution - Radiation Area. At no time should the dose rate at

this outer surface of the storage area exceed 5 millircentgens per hour.

d. Film badges 'will be provided for individuals who are routinely

working in the area and who could receive an exposure in excess of 125;

milliroentgens in 13 weeks.

e. (1) Individuals who will be routinely wo0:king with the radiac

sets and/or-test samples will be given a health physics orientation by

the radiation protection officer. This will include, reviewing their

knowledge of the operations, briefing thein on the~use of film badgesand

interpretation of meter readings, explaining the potential hazar~ds of

working with Krypton-85, and explaining emergency procedures.

(2) A pre-employment and periodic physical examination will

be required of individuals as specified in AMCR 385-25.

f. Under no conditions will the test samples be declared excess

and released t8 the general public. All disposal action must be in

accordance with AR 755-15.

3.-
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CHAPTER 3

WORK REQUIREHENTS

Section I. MODIFICATICN

3-1. Purpose

To install Dee Ring with identification tag including chain for

attaching test sample to AN/PDR-27R Radiaec Set. Remove and discard

existing identification tape from test sample.

3-2. Supply of Parts Required

a.. Identification Tag, Edgewodd Arsenal Drawing No. B124-12-10.

b. Dee Rihg; EdgElood Arsenal Drawing No. C124-12--6, MIL-R-3390.

S., Chain, Edgewood Arsenal Drawing No. 124-12-18, except that

length is changed from 5-3/4 + 1/8 to 24 1 i/8 inches.

3-3. Modification Procedures.

a. Locate and drill .093 + .006 inch diameter hole. as show-n in

Edgewood Arsenal Drawing No. B124-12-7.

b. Transfer serial number from existing identification adhesive

tape on test sample to new metal identification tag.

c. Place new metal identification tag and chain on Dee Ring and

attach through new hole drilled on test sample.

4



USMICJ.OM DýFJR 3-6665-264, January 1.'69

d. Remove and discard existing identification adhesive tape from

test sample..

e. Work with one test sample fit a time keeping the remaining test

samples at least 5 fee+ away from the operator..

3-4. Safety Precautions

a. Handling of the test samples during modification will be under

the supervision of the installation radiation protection officer who

will be guided by the provisions specified in Title 10 Code of Federal

Regulations, Part 20 (Standards for Protection Against Radiation).

Beta-gamma film badges and dosimeters (0 - 200 milliroentgen) will be

worn by personnel performing the modification. A suction hood which

draws air away from the operator will be used during dri!liig operations.

Operations other than drilling may be done in a well ventilated area.

The total exposure to the hands and body of personnel shall be limited.

to 18-3/4 and 1-1/4 rem per quarter respectively.

b. Operators performing the modification must be given an orenta-

tion by the radiation protection officer to make sure that the. procedures

and safety requirements are understood. The reason for using personnel

dosimetry devices, the potential hazards associated with radioactive

material, and the actions to be taken in an emergency should be explained.

5
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c. (I) A radioactive gaseous release will result if the active

end of the test sample is accidently drilled. The operator should

imrnedlately leave the area and notify the radiation protection officer.

(2) An emergency could result if the test sample is dropped

or crushed in whichcase use an AN/PDR-27( ) survey meter to check the

source. If the reading is below 10 Mr/i1r when the test. sample is placed

directly against..the smaller probe, it can be assumed that the item is

leaking and inmiediate evacuation should take place.

(3) Report any incident of gaseous leakage or external over-

exposure to the Comxaanding Officer, Edgewood Arsenal, ATTN: SMUEA-SA,

Edgewood Arsenal, Md., 2103.0. (During duty. hours, telephone area code

301, telephonc nut1bzar 676-1000, extension 21291, autovon number 2 3 1-

1360, extension 21291,)

6
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CILAPTER 4

QUALITY ASSURANCE PROVISIONS

Section I. LOTTING

4-1. Lotting. Radioactive test samples are numbered serially to

permit control in supply and issue. Accountability for radioactive

test samples must be maintained in accordance with AR 735-5.

Section II. ACCEPTANCE REQUIREMENTS

4-2. Sampling. Sampling shall be in accordance with MIL-STD-105.

4-3. Inspection and Test. Each test sample shall be inspected and

tested in accordance with Table I Classification of Defects using the

method aud AQL as indicated.

Table I (Dwg C124-12-6)

Catepories Defects Inspection Method

Critical Non-defined

Major AQL 1.5 percent defective

101 Activity Par 5.4

Major AQL 2.5 percent defective

102 Tag not firmly attached to Visual

sample

7
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Cate~or ies Defectq Inspection Mletho.

103 Marking- illegibldc or incorrect Visual

(Dw-g B124-12-10)

104 Test sample damaged. Visual

105 Purple end damaged Vis'ual

106 Foreign matter or contamina- Visual

tion dirt, grease, etc.)

4-4. Test. Using a calibrated AN/PDR-27R radiac-meter at the 50 mro/hr

range, test each sample for activity as follows:

Place theactive end (purple) of the test sample flat against the

smaller cylinder of the probe. The meter reading should indicate an

activity cf at least 10 mr/hr.

Section III. SPECIAL INSTRUCTIONS

4-5. Equipment Calibration. Prior to inspection or test, all measuring

devices that require calibration will be inspected to verify that the

calibration arid equipment limits have not been exceeded.

• . °B' .
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Figure 1i, Modified Randioactive Test Sample X77338/PDR-27(R)

fl-"ll-



--- V

These instrunPents will be calibrated 1ith the TS-784 as indicated in AEC
license 29-O1022-09 or with Cobolt-6O or Cesiuff-i3r7 sealed sources that are
either calibrated by NBS or by calibrated R-meter, traceable to NBS by direct
comparison.
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